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The ILSSI Exam

Done online at ILSSI.org after training is finished

Login and Password will be provided https://ilssi.org/login/

Proctored by Webcam ( ProctorU.com )

Sign-in and Schedule exam on ProctorU.com

Open Book
100 Multiple Choice Questions guternational Lean Six Sigima Instiyy,
Pass mark is 70% Your name here

it e bt redind e
Result issued immediately LEAN SIX SIGMA GREEN BELT

Retake is available

ilssi.org
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Body of Knowledge
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1. The Fundamentals of Lean Six Sigma  26. Process Definition 51. p-values

2. Meanings of Lean and Six Sigma 27. Cause & Effect / Fishbone Diagrams 52. Types of Hypothesis Test

3. General History of Lean Six Sigma 28. Process Mapping, SIPOC, 53. Hypothesis Testing with Normal Data

4. Lean Six Sigma Projects Value Stream Map 54. 1 & 2 sample t-tests

5. DMAIC 29. Failure Modes & Effects Analysis 55. Hypothesis Testing with

6. PDCA (FMEA) Non-Normal Data

7. Kaizen and Kaizen Events 30. Six Sigma Statistics 56. Mann-Whitney

8. Root Cause Analysis 31. Basic Statistics 57. Simple Linear Regression

9. Voice of the Customer, and Business 32. Use of Excel, Minitab and Sigma XL  58. Correlation

10. Lean Six Sigma Belt Roles 33. Descriptive Statistics 59. Regression Equations

11. Defining a Process 34. Normal Distributions & Normality 60. Non- Linear Regression

12. Critical to Quality Characteristics 35. Graphical Analysis 61. Multiple Linear Regression
(CTQs) 36. Histograms 62. Confidence & Prediction Intervals

13. Cost of Poor Quality (COPQ) 37. Box Plots 63. Designed Experiments

14. Pareto Analysis 38. Measurement System Analysis 64. OFAT

15. Basic Lean Six Sigma Metrics 39. Precision & Accuracy 65. Full Factorial Experiments

16. Selecting Lean Six Sigma Projects 40. Bias, Linearity & Stability 66. Full Factorial Designs

17. Problem Statements 41. Gage Repeatability & Reproducibility 67. Statistical Process Control (SPC)

18. Building a Business Case & 42. Variable & Attribute MSA 68. Data Collection for SPC
Project Charter 43. Process Capability 69. I-MR Chart

19. Project Metrics 44. Capability Analysis 70. X-bar-R Chart

20. SIPOC 45. Concept of Stability 71. U Chart

21. The 8 Elements of Waste 46. Attribute & Discrete Data 72. P Chart

22. 58 47. Hypothesis Testing 73. NP Chart

23. Lean Thinking 48. Hypothesis Testing Uses 74. X-S chart

24. Kanban 49. Practical vs. Statistical Significance

25. Poka-Yoke (Mistake Proofing) 50. Alpha & Beta Risk



Class Schedule

Day 1

What is Lean Six Sigma ?

8 Wastes

5S

Voice of the Customer (VOC) and CTQs Process
Mapping, Value Stream Mapping

ay 2

Pull, Kanban and Flow

Visual Management

Poka Yoke

Standardized Work

SMED

Kaizen / Kaikaku

Define Phase

Problem and Project Selection and Definition
Business Case Project Charter

YELLOW BELT EXAM ( as Homework )
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Day 3

Measure Phase

Introduction to SigmaXL
Fishbone Diagram, Pareto Charts
FMEA

Six Sigma Statistics
Measurement System Analysis

ay 4

Process Capability

Analyse Phase

Correlation and Regression Analysis
Introduction to Design of Experiments (DOE)

:

O O O O O O

:

O O O O

ay 5

Hypothesis Testing

Improve Phase

Control Phase

Control Plans

Statistical Process Control (SPC)
Control Charts

Revision and Rework of Mock Exam
Questions

o GREEN BELT EXAM ( In own time )

:

O O O O O O O
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Lean Six Sigma Timeline

. Walter W. Edwards Deming
womm Guinness Shewhart ;
ol Brewery Introduces SPC Joseph Juran
StatisticalProcess Control
1900 1930 1950
7§ Gilbreth, Toyota Production
4 *Management e System
§ = 'heory Taiichi Ohno
Z *Industrial Shigeo Shingo

Engineering Kaoru Ishikawa



Lean Six Sigma Timeline

Motorola
S SPC TQM Ir.xtroduces Six
e Sigma
1980 1990
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AlliedSIgnal
GE Adapt LSS to
Business Processes

2000 >

Just—=in-Time Lean Mfg.
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Lean Six Sigma Timeline

Shift in Focus

2008 Financial Crisis Covid-19
2010 2020 >"
Cost Cutting ISuwiva;!
Automation nnovation
Down-sizing ‘ Adapting
‘Do More with Less’ Re-structuring
Re-designing
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The evolution of Lean Six Sigma was heavily influenced by American and Japanese
engineers, statisticians and quality control experts 1950-1980.

Walter Shewhart W. Edwards Deming Joseph Juran Taiichi Ohno
(SPC and Control Charts) (Quality Management (Quality Planning, Quality Improvement 7-Wastes, Gemba-Walk
PDCA Plan, Do, Check, Act ) Quality Control)

Shigeo Shingo Lillian Gilbreth Kaoru Ishikawa
SMED, Poka Yoke Process Flow 7-Quality Tools
Ergonomics
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Toyota Production System ( TPS)

Keep it Simple
Keep it Visual
Continue to Improve

Empowered Employees

Automatic
Stops

Takt Time
Planning

High Performance
Work Teams

Andon

Continuous

Continuous Improvement
Flow

)

Kaizen Eyes for Waste

Error
Proofing

Pull Systems

Quality
Control

Quick
Changeover

Six Sigma

5 Why's Problem Solving

Lean Fundamentals

Day by Hour Tracking Standard Work/ Tracking Centers &
Management Audits Strategy Deployment

Value Stream Mapping Total Productive Maintenance Plan For Every Part

5S + Safety Visual Controls Leveled Production
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Superiority of the Toyota Production System ( TPS )

Cumulative Net Income 2014-2017

§90,000,000,000 700,000
$80,000,000,000 600,000
mm Net Income  ===Employees '

$70,000,000,000

500,000
$60,000,000,000
$50,000,000,000 400,000
$40,000,000,000 300,000
$30,000,000,000

200,000
§20,000,000,000

100,000
§10,000,000,000

: : ; . 0
Toyota Renault Nissan = Volkswagen Honda Hyundai General Motors Ford Fiat Chrysler

m Net Income  $84,000,000,000 ' $34,000,000,000 ' $26,000,000,000  $23,000,000,000 ' $21,000,000,000 = $20,000,000,000 = $19,000,000,000 = $7,000,000,000
= mployees 369,124 318,584 642,000 216,638 112,072 180,000 213,000 235915

© bob emiliani » www.bobemiliani.com

Data Source: Yahoo Finance
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“The Machine that Changed the World® 1990

Yo Ta-e-le LEAN
COO0C THINKING

CHANGED THE WORLD Banish Waste and

How Lean Production Y orn g " 1P~y :
Revolutionized the Global Car Wars (,41 Ldtg \X ¢ dltl] 11
Your Corporation
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Q Q L Q “Lean Thinking” (1993 )
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Origins of Six Sigma : Motorola and General Electric ( GE )

CONSULTING

Bob Galvin : CEO of Motorola 1980’s

MOTOROLA
intelligence everywhere” Jack Welch ( CEO ) made Six Sigma the

management and corporate culture of
General Electric 1981 — 2001.

Jack Welch : CEO of GE 1981-2001

* Every manager was trained as at least
To Green Belt level.

*During his tenure at GE, the company’s
value rose 4,000%.

1985 Bill Smith coins 1987 Motorola trademarks
the term “Six sigma” the term “Six Sigma”
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Why is it called Six Sigma ?

0} sigma
‘Sigma’ is a Greek Symbol to signify the mathematical concept called

Standard Deviation . Thisis an important measure of
Variation in a process.

N
Z (X —u)?
i=1
N

O =

You don’t need to remember or even
To understand this equation...

Its just ‘behind the scenes’ !!
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Six Sigma refers to a process having 6 Standard Deviations
(Sigmas) between the mean average of the process (center )
and the closest customer specification limit.

LSL USL
| | | | | | | | 1 | I
6 -5 <4 -3 -2 -1 u 2 3 4 5 6
‘ *LSL = Lower Specification Limit

Mean Average *USL = Upper Specification Limit
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Defects vs Process Sigma Level

Process Sigma Level Defects per Million Opportunities
(DPMO)

691,500
308,500
66,800
6,200
233

3.4

oo O A WODN -

DPMO = Defects per Million Opportunities ( for Defects )

DEFINITION :
A “Six Sigma Process” is one that produces no more than 3.4 defects per
million opportunities for defects
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3.4 DPMO

A “Six Sigma Process” is often described one that
produces no more than
3.4 Defects Per Million Opportunities for defects
3.4 DPMO (Defects Per Million Opportunities )
0.00034 % Defects

99.99966 % Correct



What is a 0.1% Defect Rate look like ?

What is 99.9% Quality ?
0.1 % Defects

1 unsafe plane landing per day at JFK

« 100 wrong drug prescriptions per day in US
* 10,000 Houses without electric / day in US
100,000 wrong bank transfers per day

1 million e-mails sent incorrectly per day

This is why we need Six Sigma processes !

brought to you by:
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3-Star Manufacturing Inc.

What are the possible Defects ?
 Shapes

« Colours

« Size

« Concentric

What Defect Rate is acceptable ?
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Lean and Six Sigma COMPLIMENT each other

Lean can work alone Six Sigma can work alone

WDRK
A = PRﬂDUCIIUN

MANUFAETURING

MARK[IING

SIX SIGMA

LEAN

-
They Perfectly
Complement
Each Other !l

= J
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Lean Principles

1.

2.

5.

6.

Understand the value in the product or service
|dentify the value stream in each product or service
Make the product or service flow

Pull value from the downstream (just in time delivery)
Continuous Improvement towards perfection

Involve workers and respect workers opinions

NOTE: Only the first 5 Lean Principles were taught. Many books and videos still refer
to the ‘6 Lean Principles’

*Source: Lean Thinking by James P. Womack and Daniel T. Jones
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Six Sigma Principles

1. Reduce Variation and you will reduce Defects / Errors
2. Root Cause Analysis of problems ( RCA)
3. Use Data for Decision making ( instead of guessing ! )
4. Use of Statistical Analysis tools and charts

5. Process Optimization using Designed Experiments and
Regression Analysis, Predictive Modelling. Hypothesis Tests

6. Improvement projects using the DMAIC Framework
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We use Lean Six Sigma for ....

PROCESS
IMPROVEMENT
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Increase Value

Traditional View of Our Processes

)

Operations
Raw Materials Finished Goods
Raw Data Refined Materials Customer
Manpower Information
Energy Services

etc

Lower Value eseeee—————) Higher Value
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Waste and Variation

What our processes actually look like

Transport
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3-Star Manufacturing Inc.

Perfect for Cake Decorations

« 3 Star Shapes
3 different Colors
3 different Size Stars

« Concentric Shapes

« Target Weight = 10 grams
« Upper Specification Limit =12 grams

 Lower Specification Limit = 8 grams
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3-Star Manufacturing Inc.
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3-Star Manufacturing Inc.

ROLL - WEIGH »> FLATTEN > CUT -> ASSEMBLE -> WEIGH

Roll Ball

Small: 8 to 12 grams Target = 10 grams
Medium : 13 to 17 grams Target = 15 grams

Large : 18 to 22 grams Target = 20 grams



Everything is a process

Inputs

What do we need to create Value for Customers ?

Hint: The ‘4 M’ rule
MA T E R 1 A L S
MA N P O WE R

MA C H I N E S

ME T H O _D

29
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Inputs

What do we need to create Value ?

Examples of Inputs in your work ( Which ‘M’is it ?) :
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Operations

Transforming the Inputs into Outputs ( Operations )

Examples of Operations at your company :
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Outputs

What your Customer wants ( Outputs)

The ‘TOP 5’ Outputs at your company :

1.

32
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Increase Value

Lower Value | > Higher Value
Our Business Outputs
Processes
Customer
« Safer
 Easier

« Better Quality ( less defects and rework )
« Faster (ontime)
 Lower Cost
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What did Shigeo Shingo say about this ?

»  'There are four purposes of improvement: easier,
better, faster, and cheaper. These four goals
appear in order of priority. Hence the first is to
make the work easier for workers while improving
the fruits of their labour.’

« 'Intensifying the work should never be undertaken
even if the same working hours are maintained.’

Non-Stock Production : The Shingo System of
Continuous Improvement', ( 1988 )

Shigeo Shingo : 1909 - 1990

Shigeo Shingo was a primary architect in the development of the
Toyota Production System.
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SQDC

1. Easier and Safer for workers (S)

2. Produce Better Quality Outputs for customers ( Q)

3. Deliver the Outputs on Time (D)

4. Lower the Cost of Production (C)

The SQDC model of Production
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Lean Six Sigma Roles and Responsibilities

Champion\ + Executive Support

Black Belts

Green Belts J

Yellow Belts
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Champion/Process Owner

Champions help to identify and select the most important
projects to work and break down political barriers / roadblocks
for Lean Six Sigma to succeed

« Assist with Project selection and initiation

« Obtain needed project resources and eliminate roadblocks
« Participate in project review meetings

« Provide Governance / Ask the right questions

« Set up a training programs
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CONSULTING

Black Belts are Lean Six Sigma process experts, think
strategically and lead larger projects within the business.

« Approx 1 Black Belt every 50 - 100 employees ( 1 % )
» Dedicated to process improvement 100% of time

* Project team leader for larger / high profile projects

» Facilitates DMAIC teams and helps Green belts

« Thinks strategically and towards Enterprise level goals

» Works cross-functionally
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Green Belts are practitioners of Lean Six Sigma improvement and
lead small/medium projects or support larger Black Belt Projects.

« Approx 1 Green Belt for every 10 - 30 employees (5 % )

« Involved approx 50% time on projects

- Typically works projects within their Functional Area

« Team members for larger projects

« Team leaders for small / medium projects
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Yellow Belt 57 B

Yellow Belts are Workers and Functional Specialists and apply
the Lean Six Sigma Methodology to their own work and serve on
project teams on a part-time basis.

« As many as possible ( target is 100% of workers )
* Functional workers, Subject Matter Specialists. Team members
* Provide support to Black Belts and Green Belts as needed

Team members on DMAIC teams
— Supporting projects with process knowledge and data collection



Summary

At this point you should be able to:

« Describe the goals of our process improvement

Understand the origins of Lean and Six Sigma

Describe the principles of Lean

Describe the principles of Six Sigma

Describe the defined roles of Lean Six Sigma belts

brought to you by:

©

PATRICK

ADAMS



brought to you by:

QU'Z 1 @PATRICK

ADAMS

What was the name of the first company to use the name ‘SIX SIGMA' to
describe its Quality Management System.
MOTOROLA

What is the First Principle of Lean production ? What is the most important thing

that a Lean process must produce ?

VALUE ( for the customer of the process )

Which Japanese company is considered as being the first to use true ‘Lean Production’
effectively and successfully ?

TOYOTA

A basic principle of Six Sigma is to always find the true original source of a
defect or problem. This is called ?

ROOT CAUSE ANALYSIS

A “'Six Sigma Process” is often described one that produces no more than 3.4 DPMO
What does DPMO stand for ?
DEFECTS PER MILLION OPPORTUNITES FOR DEFECTS



brought to you by:

©

What is the role of a Yellow Belt on a Lean Six Sigma project?

A YELLOW BELT IS A TEAM MEMBER WHO ASSISTS A GREEN OR BLACK BELT, USING

THEIR KNOWLEDGE OF THE PROCESS THAT THEY CURRENTLY ARE WORKING
WITHIN.

What is the role of a Green Belt in an organisation ?

A GREEN BELT IS A PROJECT TEAM LEADER FOR SMALL AND MEDIUM SIZED
PROCESS IMPROVEMENT PROJECTS.

What is the role of a Black Belt in an organisation ?

A BLACK BELT IS A PROJECT TEAM LEADER FOR LARGE PROBLEM SOLVING /
IMPROVEMENT PROJECTS or OVERSEES THE WORK OF GREEN BELTS FOR MULTIPLE
PROJECTS. A BLACK BELT IS A FULL TIME PROBLEM SOLVER FOR THE
ORGANISATION.

PATRICK

ADAMS



Recognizing Waste
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DEFECTS OVERPRODUCTION WAITING

Waste from a product or Waste from making Waste from time spent
service failure to meet or staging more product waiting for other
customer expectations than needed processes, approvals etc.

NON-UTILIZED TALENT

Waste due to people’s
talents, skills, and knowledge
that are not utilized

T E
S

TRANSPORTATION INVENTORY MOTION

Wasted time, resources, and Wastes resulting from excess Wasted time and effort Waste related to more
costs when unnecessarily products, materials, or related to unnecessary work or higher quality
moving products storage points movements by people than is required

EXTRA-PROCESSING

LEAN

SCLUTIONS
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Value Add Actions \ PURE WASTE

8 Wastes

Overproduction

D

o

w Waiting
N

Non-Value Add Actions |

CATEGORIES
OF ACTION

Transportation

-4

I Inventory

M Movement of people

Non-Value Add Actions aicsss Rlacesllg

REQUIRED WASTE

Brought to you by:(@) KA LEAN

SCLUTIONS



FBI WARNING

Warning: The unauthorized reproduction
or distribution of this copyrighted work
is illegal. Criminal copyright infringement,
including infringement without monetary gain,
is investigated by the FBI and is punishable
by up to 5 years in federal prison and a fine
of $250,000

LEAN
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WASTE

WALK

O Explain to the people in the area of observation what you are doing.
O Study the area for 20-30 minutes.

O As you see work that appears to be waste, jot down the example you
see.

O Take action immediately if possible or develop a plan to remove waste

PATRICK
ADAMS

Brought to you by:@
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Other ‘Non-Traditional ‘Categories of Waste

1%

Mis-Communications

Over - Communications Skilled Staff Losses
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3-Star Manufacturing Inc.

Where is the Waste ?

ROLL - WEIGH > FLATTEN > CUT -> ASSEMBLE -> WEIGH
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Which of the traditional 8-Wastes of ‘DOWNTIME is concerned with reducing the
complexity of processes and taking out unnecessary steps or activities ?
Non-Essential Processing / Over Processing

What is the name of the Waste of producing more that the customer demand can
absorb ?

Over-Production

What is Waste called when an activity or step in process needs to be repeated
because it was not done ‘Right-First-Time’ ?
Rework / Defects

What Waste results in Queues or Backlogs of materials or work ?
Waiting ( due to a Bottle-next in the process )

What is the Japanese word for ‘Waste’ ?
MUDA



55

Continuous Improvement
should not be just an event.

Brought to you by:@



WHAT IS 55?

SUSTAIN

STANDARDIZE

PATRICK
AAAAA

Brought to you by: ()| Z2A

STRAIGHTEN
SET IN ORDER



,v

WHY 58§?

Workplace Organization and Visual Management
Fundamental to Your Facility

« SAFER!
* Problems Become Visible
* Promotes culture

Result: Improved Safety, Quality and Cost

LEAN

Brought to you by: (@) Z84 SOLUTIONS




FIND A FLATHEAD SCREWDRIVER T
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SORT

o Critically examine everything

o Red Tag Process
o Always use-Have a place for it

o Sometimes use-Tag and Date | GSREDTAG
L — 2
- 0
o Never use-Red tag area Lk L
[ Finsood Gooos Dw‘n
o Need a 6mm Hex? Keep only the 6mm Hex, not a whole set e i
I
o Members know best what is needed TeR s
No Laogor Usea DMMOMQ:
o Everything in the area should have a purpose bl S

- LEAN

Brought to you by: @\ 15 SOLUTIONS
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EXERCISE #2

.
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STRAIGHTEN or
SET IN ORDER

o For what's left, where does it go?
o Be mindful of frequency of use and how much is used

o Be Visual

o Arrange so things are easy to find and readily retrieved.

o "A place for everything and everything in it's place.”

Brought to you by: (@) KA | 'A




SHINE

o Clean the area (tools, equipment, lighting, etc.)

o Re-painting may be required

o Implement regular housekeeping so that any dirt or
grease is immediately obvious.

o Always use your 5S Color Standards

TRICK

Brought to you by:(@)/Z845
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EXERCISE #3

.
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What “GOOD” Looks Like...

s (N
s (N
s | I

T

[ |
[ |
[
[ ]

PAT

>3
Hins
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Standard Work

STANDARDIZE

o Implement Work Center 55 Board
o Take a picture of the area
o Assign an area owner

o Develop standard work for regular
housekeeping

o Implement Daily End of Shift Checks

d
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EXERCISE #4

.
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Tuesday | Wednesday | Thursday Saturday

Il I N I BN BE BE Em
Il N BN B IE B BE Em
Il IE BN I I B EE EE
Il N BN IE BN O BN EE
Il BN BN TN BN Om BE Em o Implement Layered Process Audit
Il BN BN B I B IE EE

Standard Work Audit Sheets

===

oo in order to sustain improvements

-

Brought to you by: (@) KA
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SUSTAIN
LAYER 1 AUDIT

o Layer 1 audits are completed daily by team
leaders based on a posted schedule

o Area owner is responsible for any red items on
Layer 1.

o Layer 1 checks that the area matches the
picture and the work center 5S board is being
completed

PATRICK

Brought to you by:
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SUSTAIN
LAYER 2 AUDIT

o Layer 2 audits completed by the area
Supervisor one time per week.

o The Layer 2 audits are specifically auditing
audit completion to schedule.

o The area Supervisor is responsible for any
red items in Layer 2.

PAT

Brought to you by: @\D
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What “GOOD” Looks Like...

v' The Layer 1 Audits are Being Completed to
the Scl;vedule - e The Area Does

v For any ‘RED’, action was taken per std Look Like This.

work
v’ There are not any consecutive ‘RED’ days

Layer 2

LEAN

SCOLUTIONS



SUSTAIN LAYER 3 AUDIT

Layer 3 audits are completed by the Operations Manager or Plant Manager once per month.

Brought to you by: @

PATRICK

What “Good” Looks Like...

Y N Noitems present in area without
designated location

Y N Aisleways are clear and clean without
obstruction

Y N All part racks and containers labeled
with proper ID

Y N Allsurfaces free of dirt and dust,
“Hospital Clean” standard

Y N Records of required 5S activities are

dated, initialed & current

Y N Team has documented action items

on team W3l to improve workplace

organization, reduce / eliminate sources of
clutter / debris

Y N Layer 2 audits are being completed to
schedule

The Area Does NOT
Look Like This
Because...

LEAN

SCLUTIONS
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Kata for Sustain

“A routine that is practiced so that it becomes second nature”

TOYOTA  TOYOTAKATA by Mike Rother
g Am ( Lean Enterprise Institute )

MANAGING PEOPLE FOR
IMPROVEMENT, ADAPTIVENESS,

Y T https://www.youtube.com/watch?v=F6mhirDTLpA



https://www.youtube.com/watch?v=F6mhirDTLpA

-/ TOYOTA KATA
What is the

Improvement Kata?

3 MICHIGAN
’ ENGINEERING




S Audit & Results

58 Workplace Scan Checklist

Department:

Place an "x"in the appropriate box based on number of issues observed

Date:

Scored By: Number of Observations >>I []

D12

34

56 : >6

Sort

Distinguish between what is needed and not needed

1

Unneeded equipment, tools, fumiture, etc. are present

3 Items are present in walkways, stairways, corers, fire exits etc.

Safety hazards (water, oil, chemical, machines) exist

Subtotal >3 o

Set in Order

A place for everything and everything in it's place

Correct places for ftems are not obvious

Height and quanity fimits are not obvious

Subtotal >3 o

Shine

cleaning, and looking for ways to keep it clean and organised

1 Floors,walls stairs, and surfaces are free of dirt, oil, and grease

2 Equipment is not kept clean and free of dirt, oil, and grease

Lines, labels, signs, etc are not clean and unbroken

4

" | Other cieaning probiems of any kind are present

Subtotal >3 o

Standardize

Maintain and monitor the first three categories

Necessary information is not visible

How many items can't be located in 30 seconds

Sustain

Stick to the rules

How many workers understand the 5s principals

5 Number of times last week daily 5s inspection were not performed

Subtotal >3 o

| Total >>| 0

Grand Total 5S Scor

brought to you by:
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ADAMS

Monthly 5S Overview
1-Sort

20

15

1PA 2 -Setin
5 Order

0

4 -

Standardize Y=l

Monthly Audit Results

Jan-06Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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ADAMS
5S Principle Description

CONSULTING

Sort » Check all your files and software, and get rid of any that are
unnecessary
Set In Order « Organize your files and optimize the use of file folders

« Keep in mind how often you need them and how much time
you need to store them

» Create specific shortcut icons for the most used files or

programs

Shine « Eliminate any files under deleted items, sent items and the
recycle bin

Standardize « Establish procedures for maintaining your computer 5S
system

Sustain * Include hard drives in 5S audits

* Focus on how people maintain files and program
organization, and the time they spend ding so
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5S 3-Star Manufacturing Inc.
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5S in your company ( Discuss )

« What areas of your work could do with 5S ?

* Who do you need to get involved ?

 When are you going to try 5S ?
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ADAMS
Which stage of the 5S method is used to ensure that the workers have the good
habits and discipline to continue the other 4S tasks.
SUSTAIN

In 5S the action of removing unnecessary tools, equipment and materials from
the workspace is called

SORT

Cleaning the workplace of dirt, dust and litter is called what in 5S ?
SHINE

Give one example of a 5S method used for SET IN ORDER / STRAIGHTEN ?
SHADOW BOARDS
RACKS
COLOURED LABELS, FLOOR MARKING etc
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Lean Principles and
Tools
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Value

Remember the 6 fundamentals of Lean ?

1. Value 4
2. Value Stream
3. Flow
4. Pull

5. Perfection
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Who is your customer ?

In Lean Six Sigma ...

« Value is always viewed “Through the eyes of the Customer”
* Who is our customer ?
« What is The Voice of our Customer (VOC ) ?

« What is Critical to Quality (CTQ ) to our Customer ?
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Who is your Customer ?

‘Internal Customers’ vs ‘External Customers’

* An internal Customer could be a different department or
operation. It could be the next downstream operation in
the process.

« Can you name some different types of * External
Customers’ ?
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What is a CTQ?

Critical to Quality (CTQ's) are measures we use to
capture VOC properly.

» Also referred to in some literature as :
« CTC’s — Critical to Customer
« CTS’s — Critical to Satisfaction
« CTQC - Critical to Quality Characteristics

« CTQ’s are atool to help to break down VOC into well defined and
measurable terms.
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Defining CTQs

Customer CTQs usually fall into one of 4 categories :

1. Functions and Features

. Does the product or service provide what the customers expect and need?
. Is the right colour, texture, taste, variety available ?

2. Reliability and Quality

. Does the customer experience or find defects in the product or service?
. Is there consistency in your product or service ?
. Can they trust your product not to break down ?

3. Delivery Speed/ Responsiveness
. Does the process meet the customer’ s time frame for delivery ?
. Is the customer always able to obtain the product or service when they need it ?

4. Expense / Price
. Does the customer perceive value for price?
What is the price elasticity of demand for the product or service ?
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Developing CTQ’s

Identify Your Customers

Step 1 « Listing
* Segmentation
*  Prioritization

Capture VOC
Step 2 * What is important to your customers ?
* Tools include KANO ANALYSIS

Develop CTQ'’s
 Translate VOC to CTQ’s ( measurable )

« Determine Specification Limits for each CTQ
from customer

* Prioritize the CTQs according to customer
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Specification Limits

“Specification Limits” are Lean Six Sigma’s way of defining your customer
expectations

USL = Upper Specification Limit

LSL = Lower Specification Limit

Also called ‘Tolerance limits’ in some businesses
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Kano Analysis

* Developed in the 1980s by Professor Noriaki Kano, which classifies
customer preferences into three main categories

3. Delighters

Satisfaction —
Very high!

2. Performers

Excellent

Haves”

Gg n——

= Very low!




brought to you by:

@ PATRICK

ADAMS

Kano Analysis

The Kano Model has three main categories of attributes:

Threshold or Basic Attributes:

These are the basic attributes in a product or service.

The product/service is believed to be incomplete without them.

Their presence will not ensure the satisfaction of the customers; however, their absence can
lead to dissatisfied customers.

Performance or Linear Attributes:

Companies generally schedule their investments and decisions using performance attributes.
A customer’s willingness to pay for a product is directly related to the performance attributes.
The higher the performance attributes, the more the customer is willing to pay.

Excitement or Delighter Attributes:

The excitement attributes help in driving the hidden needs of the consumers that they have
never thought about before.

Building in excitement attributes in the product or service can help organizations create a
competitive advantage over their market competitors.
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CTQs and KANO

Consider a 3-Star Manufacturing
o e
}:;-‘!5-;'-;_‘;:-7_-“ Ve  What are the CTQs for the process ?

« What at the Basic Requirements ?
 What are Performers ?

« What at Delighters ?

-

Customer
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3-Star Manufacturing Inc

CTQs

« Basic Requirements

« Performers

« Delighters
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ADAMS
What Tool is used to understand what is Critical to Quality ( CTQ ) by
Forming 3 categories, ‘Basic Requirements’, ‘Performers’ and ‘Delighters’ ?

KANO ANALYSIS

Splitting Customers into groups according to different needs or behaviours is called

SEGMENTING

CTQs are also sometimes called CTCs or CTSs. What does CTS stand for ?
CRITICAL TO SATISFACTION

Give one example of a method used to understand the Voice of the Customer ?
SURVEYS
FEEDBACK
FOCUS GROUPS , REPEAT SALE METRICS etc
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Value Stream

Remember the 6 fundamentals of Lean ?

1. Value

2. Value Stream <

3. Flow

4. Pull

5. Perfection
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The Value Stream
&
Value Stream Maps
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Understanding the process

We must first understand the Process Flow and the Value
Stream before Process Problems can be understood.
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Process Mapping

There are usually three views of a process:

(1) (2 ©)

What people THINK it is.. What it ACTUALLY is.. What it SHOULD be..

| | 'S




SIPOC

Insert Page Layout Formulas

.

Y=1(X)

Data Review View

®@ A @I

Developer Help SigmaXL

aalll

Templates and | Graphical | Statistical Measurement Process Design of Control Rel
Calculators v Tools v Tools v Systems Analysis v | Capability v | Experimentsv | Chartsv | Weibt
DMAIC & DFSS Templates > Team/Project Charter
Lean > SIPOC Diagram

SIPOC DIAGRAM for Customer-Order Process

brought to you by:

Process/Project Name:

Customer Order Process

Date:
Prepared By:
Notes:
Suppliers op Inputs Process Outputs Customers
Input Requirements Output Requirements
Provider Input Description (optional) Output Description (optional) Recipient of Output
ATT Phones Pizza Type Price Cook
Office Depot Size ConfirmOrder Accounting
Tl Calculators Quantity Bake Order
NEC Cash Regiser Extra Toppings Data on Cycle Time
Customer Special Orders See High Order Rate Data
Drink Types/Quantities Level Order Transaction
Other Products Process Delivery Info
Phone Number Steps Below
Address
Name
Time/Day/Date
Volume
Start Boundary: Call for End Boundary: Order
an Order _l ——lto Cook
. Confirm -
Answer Phone —> Write Order > Order ¥ Sets Price [ Address & Phone

SigmaXL Copyright © 2006 - 2020, Version 1.0. This template is licensed to registered users of SigmaXL. It is a part of the SigmaXL software and may not be redistributed.
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Standard Process Mapping Symbols

Standard symbols for Process Mapping:

(available in Microsoft Office™, Visio™, iGrafx™ , SigmaFlow™ and other products)

A RECTANGLE indicates an D A PARALLELAGRAM
activity. Statements within shows that there are data
the rectangle should begin

with a verb

A DIAMOND signifies a decision C) An ELLIPSE shows the start

poinf. Only two pafhs emerge and end of the process
from a decision point: No and
Yes
— > An ARROW shows the @ A CIRCLE WITH A LETTER OR
connection and direction NUMBER INSIDE symbolizes

the continuation of a

of flow flowchart to another page

FY| : Frank and Lilleth Gibreth produced the first Process Flow diagram with standard symbols in 1921



Types of Process Maps

The Linear Flow Process Map

Customer Cfilis
AT Order

=)

Take
Order

-

Make
Pizza

-

Cook
Pizza

1

brought to you by:
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Pizza

Correct

Box
Pizza

—>

Deliver Customer
Pizza Eats

As the name states this diagram shows the process steps in a sequential flow, generally ordered
from an upper left corner of the map towards the right side.

The Deployment-Flow or Swim Lane Process Map

Customer

Customer
Hungry

Calls for
Order

Customer
Eats

A

Cashier

Take
Order

Cook

v

Make
Pizza
A

Cook
Pizza

Box
Pizza

Pizza
Correct

1

Deliverer

Deliver
Pizza

The value of the Swim Lane Map is that is shows you who or which department is responsible for the steps in a process. A
timeline can be added to show how long it takes each group to perform their work. Also each time work moves across a Swim
Lane there is a “Supplier — Customer” interaction. This is usually where bottlenecks and queues form.
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Process Map Example

Example : Process Map for a Call Center -

@

N REVIEW CASE LOGOFF PHONE, CHECK
LOGON TO PC TOOL HISTORY & MAIL,E-MAIL VOICE MAIL
APPLICATIONS TAKE NOTES
c SCHEDULED
<CHEDULED SR RHONE TIME?
RHONE TIME?
PPROPRIATE? TRANSFER —,t@
CALL
N EXAMINE NEXT NOTE
OR RESEARCH ITEM
LOGON I
TO PHONE IMMEDIATE v PROVIDE | k_@
RESPONSE 3| REsPonse || ACCESS CASE TOOL
AVAILABLE? AN PHONE& A |
NOTE
N DATA ENDS ENTER APPROPRIATE
SSAN (#,95,0s)
PUT ON HOLD, I
REFER TO IF EMP DATA NOT
PHONE DATA REFERENCES POPULATED, ENTER
CAPTURE BEGINS

k;’ y CREATE A CASE
A INCL CASE TYPE
DETERMINE WHO DATE/TIME, &

IS INQUIRING N Y NEEDED BY

| QUERY INTERNAL UPDATE ENTRIES
ACCESS CASE TOOL HRSC SME(S) INCL OPEN DATE/TIME
I . ROUTE
N

DETERMINE NATURE Y Y
OF CALL & CONFIRM A d

UNDERSTANDING
CASE CLOSE CASE

N LOSED w/
DATE/TIME

OFF HOLD AND ADD TO N
ARRANGE CALL > RESEARCH

BACK PHONE DATA LIST GO TO
ENDS TAKE ACTION > Fork
or DEPENDING ON

DO RESEARCH CASE

CASE TOOL
RECORD?

®©
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Value Stream Map

« AValue Stream Map traces all the processes all the way from the suppliers to your
customers. It shows information (data), times ( Value Add time and Non-Value
Add time ), costs and quantities of resources used at each stage.

« Map the “AS-IS” State as well as the “TO-BE” State
» Used to identify WASTE in your system

» Value Stream Maps start with a High Level Process Map

« Add:
 QUANTITIES ( Inventory, Scrap, Number of Operators etc)
 TIMES ( Cycle Times, Takt Times, Value Add Time, NVA Time)
« COSTS ( $/unit, $ perdelivery, $ per sale, $ of returns etc)
« DATA ( Calculated metrics such as OEE, Activity Ratio, Yields )
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Value Stream Map

What Moves in a Value Stream ?

In Manufacturing?
....materials flows

In Shops and markets?
....finished goods and money flows

In Design, Marketing and Financial Services?
....data flows

In Transport, Hospitals and Human Services?
....people flow
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Value Stream Map — Style 1

The Value Stream Map

Process Steps

-Computer -Department -Guidelines -Computer -Envelops
Size of WOI‘I( queue A -1 Person A Assignments A -1 Person A -Printer -Postage
or inven |'OI'Y -1 Person -1 Person -1 Person

E—
4,300 CT=15sec | 7,000 CT=75sec | 1,700 CIT=255sec | 2:450 CT=15sec | 1840 CIT =100 sec

Uptime = 0.90 Uptime = 0.95 Uptime = 0.95 Uptime = 0.85 Uptime = 0.90
P.rocess Step Hours = 8 Hours = 8 Hours = 8 Hours = 8 Hours = 8
Time > Breaks = 0.5 Breaks = 0.5 Breaks = 0.5 Breaks = 0.5 Breaks = 0.5

Hours Hours Hours Hours Hours
Parameters Available =6.75 Available =7.13 Available =7.13 Available =6.38 Available =6.75

Sec. Sec. Sec. Sec. Sec.
Si‘ P . T. Avail. = 24,300 Avail. = 25,650 Avail. = 25,650 Avail. = 22,950 Avail. = 24,300

ep rFrocessing lime————»
Days of Work in—» 15 sec 75 sec 255 sec 15 sec 100 sec
ueue 2.65 days 20.47 days 16.9 days 1.60 days 7.57 days
y

Process Performance

Metrics

Aggregate Performance

Metrics

v

IPY =0.92
Defec

=0.08
RTY = .92
Rework = 4.0%
Material Yield
Scrap =0.0%

IPY = .94
Defects = .06
RTY = .86
Rework = 0.0
Material Yield
Scrap =0.0%

IPY = .59
Defects = .41

RTY = .51
Rework = 10%
Material Yield
Scrap =0.0%

IPY = .96
Defects = .04

RTY = .49
Rework = 0.0
Material Yield
Scrap =0.0%

IPY = .96
Defects = .04
RTY = 47
Rework = 0.0
Material Yield
Scrap =4.0%

Cum Material Yield =.96 X .94 X .69 X .96 X .96 = .57

RTY =.92 X .94 X .59 X .96 X .96 = .47
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Value Stream Map — Style 2

TN\
( Production control

‘eekly order Monthly order
/W \
| Supplier Customer

PRy »xx gy B . . . JE , S—_ = R R o oy P

| \
I |
| ey Material flows oy
| /\ '
. |
| 1783 .

— |
| Process A Process B Process C Shipping .
l :
: O O O O/ |
| C/T = 300 sec A C/T = 45 sec A C/T = 300 sec A I
. /O = 60 min 1202 /O = 10 min 733 C/O = 240 min 593 I
! Uptime = 80% Uptime = 90% Uptime = 100% .
I 2 Shifts 2 Shifts 2 Shifts |
'\ 27000 sec available 27000 sec available 27000 sec available /

( 6 days 4 days 1 day 3 days Production lead time = 14 days \
300 sec 45 sec 240 sec Processing time = 585 sec
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Value Stream Maps in Service Organizations

A2 Electronic Information Flow
P Manual Information Flow
Clinician I\ > Movement of WIP and FG
Hospital % Lab == Product Push
Syitem/l/ R '\‘\ |/\/l/
Analysis
Phlebotomist | ===« Collection | .. Specimen :> Specimen Area
" Prep ’ Draws Receiving
Time = 3.1 min Time = 95.1 min Time = 27.0 min
Dist = 220 ft Dist = 1731 ft Dist = 314 ft
Value Add 0 min 54.5 min 0 min
Value Enabling 0 min 27.1 min 18.2 min
Non-Value Add 3.1 min 13.5 min 8.8 min
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Value Stream Map Symbols

Insert Draw Page Layout Formulas Data Review View Help
BH bk » @ @A
Templatesand | Graphical | Statistical Measurement Process Design of Control
Calculators v Tools v Tools ~ Systems Analysis v | Capability v | Experiments~ | Charts v
DMAIC 8 DFSS Templates >
Lean > Takt Time Calculator
Basic Graphical Templates > Value Analysis/Process Load Balance J K
Basic Statistical Templates > Value Stream Mapping

SigmaXL

SigmaXL Value Stream Mapping Symbols

Process, Material Flow & General Symbols

Information Symbols

T_I:\ C

ustomer/Supplier

External Shipment

Supermarket

Production Control

Production Kanban

Supplier when placed in the upper left of]|
VSM; Customer when in the upper right

External shipment from suppliers or to
customers (truck, rail or boat)

‘Small inventory used when continuous
flow is not practical

PRODUCTION
CONTROL

Central production scheduling or control

Process

Exter

nal Shipment (Air)

Safety Stock

Information Type

Process

Process, department, operation or

Air shipment from suppliers or to

Temporary safety stock

! ‘Weekly Schedule !I

type includes: Monthly

"

Triggers production of a pre-defined
number of units.

Withdrawal Kanban

Instruction to obtain items from the

5 N Forecast, Weekly Orders or Schedule,
R machine, through which material flows customers . supermarket
esources Monthly Forecast Daily Orders or Schedule
Frequency
Data Box Inventory Material Pull Manual Information Flow ignal Kanban

Typical data includes: Cycle Time (CIT), Operator
Cycle Time, Auto Cycle Time, Changeover Time
(CI0), Batch Size, % Uptime, Available Capacity,
First Pass Yield (FPY), Rolled Throughput Yield
(RTY), Value Added Time (VA), Scrap Rate
Distance Travelled

Data Box

Inventory count

Physical removal from supermarket

/

Manual information flow from memos,
reports, or verbal. Add information type
icon above as necessary.

Initiate a batch operation

Push Arrow

Wareh

Electrol

ic Information Flow

Kanban Post

Miscellaneous data or other information

Movement of material that are "pushed”
by the production process regardless of
the needs of the downstream process

Inventory storage (goal should be to
reduce or eliminate)

/

Information flow via computer network.
Add information type icon as necessary.

A physical location for kanban cards

Work Cell

Mate

erial Movement

Kaizen Burst

MRP/ERP

oad Leveling

Multiple processes integrated in a
workcell

b
—

Finished goods or raw material
movement

Highlight area for improvement, to be
addressed in a Kaizen Blitz Event

Schedule using MRP/ERP system

Batch kanbans to load level production

Operator/People

FIFO Lane

VA/NVA Timeline

Go See

Sequenced Pull

Number of operators or employees
required to perform an operation

=)

First-In First-Out inventory

VAtime

]

Highlight value added cycle times versus
non-value added wait times

Gather information visually

Kanban signal, without using a
supermarket

SigmaXL Inc., Copyright © 2011 - 2020, Version 1.0. This template is licensed to registered users of SigmaXL. It is a part of the SigmaXL software and may not be redistributed.
Portions courtesy and copyright of Strategos, Inc. www.strategosinc.com




Value Stream Map Symbols

)

Supplier/Customer

A fd

Work Cell

Inventory

_

Process

S\

Order /
Raw mat'ls

Phone

il

Shared Process

&

Shipment /
Delivery

Mail

_

Control
Center

XOXO

Level load

—
(2

Kanban

Batch Kanban

£

Safety
Stock

Mail

Electronic Info

\8

Manual Info

Production Withdrawal
Kanban Kanban
—

Sequenced s -

B-Ba&

— .

LEAN

SCGLUTIONS

Max. =
Vs = __I®) 4
FIFO FIFO
FIFO FIFO
Operator Papenwork
Y Q
Signal
Kzlnban Pull

= T

Kanban Post

~y AL

Ship
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Go see

[ Pich )

EmEERER

Pitch
unup
Push

£

Verbal

Small Text

Medium Text

Large Text
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Value Stream Map Example
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Value Stream Map Example
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Value Stream Map Example
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Value Stream Mapping exercise

ROLL = WEIGH - FLATTEN = CUT = ASSEMBLE -> WEIGH
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Class Exercise ( In Pairs )

Draw a VALUE STREAM MAP
Including the times of each step and any waiting times

-ﬁ :
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END OF DAY 1
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Lean Six Sigma Training

Green Belt
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Class Schedule

Day 1

What is Lean Six Sigma ?

8 Wastes

5S

Voice of the Customer (VOC) and CTQs Process
Mapping, Value Stream Mapping

ay 2

Pull, Kanban and Flow

Visual Management

Poka Yoke

Standarized Work

SMED

Kaizen / Kaikaku

Define Phase

Problem and Project Selection and Definition
Business Case Project Charter

YELLOW BELT EXAM ( as Homework )

'(U O O O O O

O OO OO O OO0 OO0

L ! A N brought to you by:
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Day 3

Measure Phase

Introduction to SigmaXL
Fishbone Diagram, Pareto Charts
FMEA

Six Sigma Statistics
Measurement System Analysis

ay 4

Process Capability

Analyze Phase

Correlation and Regression Analysis
Introduction to Design of Experiments (DOE)

:

O O O O O O

:

O O O O

ay 5

Hypothesis Testing

Improve Phase

Control Phase

Control Plans

Statistical Process Control (SPC)
Control Charts

Revision and Rework of Mock Exam
Questions

o GREEN BELT EXAM ( In own time )

:

O O O O O O O
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Flow and Pull

Remember the 6 fundamentals of Lean ?

1. Value

2. Value Stream

3. Flow ¢

4. Pull

5. Perfection
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Flow

(Keeping the value
stream moving )
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Flow

Flow is sometimes referred to as ‘Continuous Flow
Production’



! ! A N brought to you by:
PATRICK
MS

SCGLUTIONS

Flow Production

Upstream ( Suppliers )

"The ideal arrangement for Flow production
should resemble a watershed: the river being
the main assembly track, fed by tributaries in
the shape of sub-assembly lines which, in
turn, would be supplied by streams
representing the machine lines fed by brooks
typifying the material conveyors. Each part
should flow continuously forward
ultimately to the sea - the customers.”

Downstream ( Customers )

Frank Woollard, Principles of Mass and Flow Production, 1954



Flow and Pull

N o Ok 0Ddhd =~

Enablers for Flow

Use Single Piece Flow or Smaller Batches
Total Productive Maintenance ( TPM )

Line Balancing ( Cycle Times and Takt Times )
Theory of Constraints

Mistake Proofing ( Poka Yoke )

Jidoka

SMED ( Quick Change Over)

brought to you by:
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One Piece Flow vs Batch

One Piece Flow Batch

https://www.youtube.com/watch?v=cnlLuztl-aGg



https://www.youtube.com/watch?v=cnLuztl-aGg
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Flow - One piece flow versus Batch Production

3 Process Process Process
Order = 10 . L 2 3
Batch = 10

Order = 10

Batch=5

0000
0000©

Order = 10
Batch =1

0006

https://www.youtube.com/results?search query=single+piece+flow+vs+batch



https://www.youtube.com/results?search_query=single+piece+flow+vs+batch
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Batch vs Single Piece Flow

https://www.youtube.com/watch?v=cu9CVFEHee4&list=PLGVZFHF27rGzmnliFmj8v _3rCn07ytImO



https://www.youtube.com/watch?v=cu9CVFEHee4&list=PLGvZFHF27rGzmn1iFmj8v_3rCn07ytImO
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TPM

Meaning of TPM

T-TOTAL P-PRODUCTIVE M-MAINTENANCE

® Total efficiency ® Produchvity maximization ® Maintenance covers life
by: cycle of production system:
e Total Iife cycle of production

— Zero accident — Individual processes
system

— Zero defect — Plants
— Zero break dowm — Prod. Mgt. System

® Total manpower coverage

“TPM is a new way of thinking about equipment maintenance to prevent
accidents, defects, breakdowns or stoppages. TPM engages the operators
and workers to improve equipment effectiveness with an emphasis on
proactive and preventative maintenance.”
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Six Big Losses

TPM Six Losses

* There are six equipment losses identified within TPM that are
used to calculate your OEE ( OVERALL EQUIPMENT
EFFECTIVENESS).

 Availability
* 1. Breakdowns
« 2. Changeovers
» Performance
« 3. Minor Stoppages
4. Reduced Speed
« Quality
« 5. Defects
6. Setup Scrap
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Line Balancing

» Understand the TAKT TIME and CYCLE TIMES of the operations in your
process and BALANCE your line. The goal is :

CYCLE TIMES = TAKT TIME

Definitions:

 TAKT TIME = Demand Time = Time needed to produce each unit of product
or service in order to keep up with customer demand

 CYCLE TIME = Actual time taken for production of each unit or service

Note: Always be aware for the specific definition of Cycle Time in your work or
business because there can be subftle differences between companies
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Line Balancing example

 Demand is 4,800 units per month. Assuming 30 days per month and
8 hours per day.

* Therefore TAKT TIME in minutes is

Total time period in minutes + total number units demanded

(30 x 8 x 60 ) = 4800 = 3 minutes

14
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Theory of Constraints

Theory of Constraints ( TOC )

OA

ELIYNIU M. GOLDRA]

Focusing on any operation in a process ROJEmCOL.
that is not the constraint will not improve “
the overall Flow of the process.

1. ldentify the constraint
2. Optimize the constraint

3. If necessary reallocate resources from other operations in the process to
the constraint

4. If necessary bring in more resources from outside the process
5. Once the constraint is ‘fixed’, look for the New constraint in the process
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&
Jidoka
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Poka Yoke and Jidoka prevent Defects

e Create no defects / errors
« Accept no defects / errors
e Pass no defects / errors
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Jidoka

Work stops immediately when a problem first is detected.

The Root Cause of the defect is discovered and

corrected before work continues

This prevents defects being passed on downstream

This short term disruption to FLOW will improve both
FLOW and QUALITY in the long term

JIDOKA

“Automation with a human touch”
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Poka Yoke

Originally called Baka Yoke ( Idiot Proofing ) it was changed
to Poka Yoke ( mistake proofing ) by Toyota in 1963’s so as

not to dishonor anyone to be labeled as an “Ildiot”.

Poka Yoke = Mistake Proofing

. Prevent mistakes rather than correct mistakes

. Prevent defects rather than correct defects
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Poka Yoke example

Example:
Drill Poka Yoke ‘1

B2 or b1

!

!
mE EE

No Poka Yoke Stop Poka Yoke Waming Poka Yoke
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Poka Yoke Examples

X Ay

info@smjirtandon.com

ASSEMBLY LINE 1
SUPPORT
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Your Google Account is

more than just Gmail. Name

Talk, chat, share, schedule, store, organize First Last

collaborate, discover, and create. Use

GooW products from Gmail to Google+ to Choose your username

YouTubwgiew your search history, all with firstlasttst100 @gmail.com

one userna nd password, all backed up

all the time and o find at (vou

Create a password

ess

gu Password strength: Too short cevenes ﬁ
I
Use at least 8 characters. Don't use a Short passwords are easy to guess. Try one with at
password from another site, or something least 8 characters.

too obvious like your pet's name. Why?
Confirm your password

Take it all with you.
NSl gaminarm A sam e plas® Software TestingHelp.com

- 5 The page at https://mail.google.com says:
Go ogle [ softwar testing| |
software lesling | Itseems like you forgot to attach 2 file.
software testing certification More ~ :
You wrote “see attached" in your message, but there are no
software testing life cycle files attached. Send anyway? ‘
software tesling jobs . 1
=
Showing results for software testing | 0K || Concel | |
Search instead for softwar 1esting et (2) An |

haal
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How many Poka Yoke devices can
you see In the following video ?
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Quality at Source ( upstream Quality )

« Quality means meeting requirements of the
customer ( or next step in the process ) and
not creating defects.

* We can use tools such as poka yoke
(mistake-proofing) and visual control to
prevent errors
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Poka Yoke in your work

* List some examples of Poka Yoke ( Mistake
Proofing ) that you use in your company.

« Can you think of some new areas of your work that
could use a Poka Yoke ?
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(SMED)
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Quick Changeover/ SMED

* Quick changeover and new setup. The faster the changeover times,
the less downtime of equipment.

* Quick changeover principles can be used and applied in almost any
operation or process.

* It was originally developed to improve die and machine tool setups.
« SMED = Single Minute Exchange of Dies

« Change over of an Auto Body Panel Die ( mould ) in less than 10
minutes.
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Classic Quick Changeover: Airport Arrival/Departure

CONSULTING

Goal: Fast turnaround of aircraft
with minimum delay to departing
and arriving passengers

1. Unload/load baggage on roller conveyer with bar-
coded baggage tracking

Preposition full and empty baggage carts
Preposition fuel truck for high-speed fuel dump

Prebrief pilots

Precook, package, and load meals

Perform computer-assisted plane preflight check
mm ¢

1'O2

Use flexible ramp jet way
Use marked taxi and park lines

Precheck passengers and position close to gate

> © ® N o o s e

0. Use 2nd service door to enable parallel food and
passenger loading
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QUICK CHANGE OVER / SMED VIDEO

F1 Pit Stops 1950 vs 2013: Quick Changeover / SMED

https://www.youtube.com/watch?v=UIIGI3laGAo
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Stage 1: Observe & Measure Total Changeover Time
What is the correct method of measuring changeover time?
Changeover time should be recorded as the interval between the stopping and
full-speed restart of operations - normally between the last good part produced in
a production run and the first good part produced in the next production run
Actual shop floor measures and recording of changeover times often provides
the only picture of the current conditions on the floor.
0 minutes CHANGEOVER TIME 60 minutes
—
Value Added Value Added

Work Stops Work Starts



brought to you by:

@ PATRICK

ADAMS

Stage 2. Separate Internal & External Steps

Internal steps External steps
Activities occurring during the Activities that could be performed
changeover that can only be performed during a production run

when production is shut down

@ v

Machine is
operating

* Cleanup

* Tool preparation and retrieval
* Assemble subcomponents

* Paperwork

* Changing Screens
* Change Miner Picks

* Loosening/tightening critical bolts



brought
Stage 3: Convert Internal steps to External steps
M
Stage tools in the area before the Wait until the changeover is
changeover so time will not be spent complete to fill out paperwork
retrieving them during the or data entry into computer.

changeover process

to you by:

PATRICK

ADAMS
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Examples: Eliminate Waste from Internal Steps

Current method Improved method
Fastening *Loosen attachment bolts * Use fewer or shorter bolts
* Use manual tools (wrench, * Use air tools
screwdriver, etc.) * Use quick (1-turn) fasteners

* Use bolts and nuts

Positioning ¢ Adjust to center manually * Use center pins and guides
* Adjust front-to-back position * Use stop-blocks to ensure
manually proper position

Adjustments ¢ Manually adjust temperature and * Set temperature and speed at
speed (using trial and error) pre-determined standard
* Manually set programs for * Pre-load programs
automated equipment
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Examples: Eliminate Waste from Internal Steps

Use locator pins Use Quick Release
and guides Mechanisms
Use Snap-On

connections
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What is the standard symbol used to indicate a decision point in a Process Map ?
DIAMOND

There are 2 types of Value Stream Map. Once is a ‘Current State’ ( as-is ) map and
The other is a ( ) map.

FUTURE STATE MAP ( To-Be)

Name one measurement that you would see on a Value Stream Map that you
would not see on a Process Map ?
TIME, REWORK, WASTE, OPERATOR NUMBERS, INVENTORY

What is the Japanese name used for ‘Mistake Proofing’ of a process step ?
POKA YOKE

FLOW is critical to any process? What needs to Flow in an Airport or Hospital ?
PEOPLE flow in Airports and Hospitals

SMED is an acronym used in Lean Manufacturing. What is a good name

this same principle when used in Service Organizations ?

QUICK CHANGE OVER

A fundamental concept of any Lean Process is that it has no delays, constraints,
Waiting or Queues. This Lean concept is call
FLOW

PATRICK

ADAMS



brought to you by:
PATRICK
‘ ADAMS

Case Study

Case Study of improved
FLOW PRODUCTION

Purever Industrial Solutions (Nelas-Portugal)



PRODUCTS
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CONSULTING

Shelves for Food
Sector

Modular Cold
Rooms

38



The Plant

39
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Analysis of Flows in Jan-2017

Flow Analysis

Long distances
Waste (motion and transport) "
High utilization of forklifts It Ha : u -

v

Heavy, distant,
forklift

4

NVA
movements

v

Long distance

v

w Forward and

B _ £l I —————————————— N backward
: .. - i .ﬁé-ﬁii. : -.*. '1_ ;_. ; i
- 8 ok H el = i
E)<‘ ‘E > ‘E N |
OUTPUTS INPUTS
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Data Analysis in Jan-2017

Collection of times and distances

Materials transported by Operator from: To

cionadora

Coolblok
Estabilizagiio

Deslizantes
05
lﬂ SalasLimpas

=

E| conerve
= Angulos
Maiq. Madeiras
umini

Prensa3.2m
Prensa5.2m
Prensa 6m
Prensa 12m
Femagem

Ammazém
Chapa
Pun
Maguin:
Trad

Amazém
Linha Chapa

5

PP From i 5 2 1E
Logistics: 26% e s . s
Linha Chapa T [ T we [
Armazém Chapa I ETTEIN T T

AT

[=

Prensa 5,2m [T [ |
. Prensa 6m ||_ i i [ i [T T [
Prenza 12m o [ T
0

. votantes TN
Production!! 52%° ‘j,‘gngm — i

How is transported:

Manual

Expedigio i [ i il 1T
Rua [ T [T TR T TN TR TR [T [ T

Matrix of all production flows and their
frequency

Pallet truck

31,70%

Data for layout changes, milk-run and
raw-material storage

Forklift



Improvement of Flows in 2018

Aluminium profiles +

—>

Steel plates

v

Wood pannels

=

Plastic and rubber profiles

b q L____ i . = '._!-.'r?u “-‘;"- £/ D%
S TR s S



Creating Flow — Door Injection Press

After
a
----—--—--—--—--—.-—--—--—--— — . L g ""__"_"_"_' - o S— g
' M ; ﬂ ﬂ ﬂ M ﬂ =
] = lIll . e ke sl , EbEI F: =
== = “(" \::.D'
Zﬂ_t;l_l:_';;@-_.. = i ey <::'OU @
: = — - — OUT
iZ!izM!aiczhi!nEEZ!EZ!iz: ;::!P!rieia!irzatioizn ;z Machine Preparatlon

yesedesgosdesseg sl LW NCLLLLJLLLLLLd

Material Flow

Machine is pulling production from Prep
Preparation with Kanban system from
warehouse.

Reduced use of forklifts. Materials in

conveyors or pallets.

3 shifts (5 days / week) — total of 13

Tools: 55, Kanban, Create Flow, Kaizen
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Make space for Flow

e CLEAR AISLES * No Need for Forklifts

5S & Organization also played an From “we need more forklifts trucks!”
important role in reducing waste to “we need more wheels and trolleys”
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Layout Changes: more flow — less waste

* Change Layouts (team work) * Reduce stock / increase flow

Changed machine position so that Remove pallet racking storage =>
material could flow directly to material needs to flow + less use of
warehouse or next process forklifts
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Remove WIP — more flow, more space

Before

* Prodution Area Shelves /WIP

Removing this racks was one of the first
actions. Benefits helped to reduce
resistance to change!

After
* Flow, space and less WIP

\_

The next step was changing machines
and giving a fresh look to the shopfloor!

J
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Reducing the need of forklift trucks

e Milk-run for long profiles e Materials moved in trolleys

Long aluminium profiles (6m / 20ft) Build trolleys to materials that are
were now simple to deliver to cutting difficult to transport, assuring no

machine damages or scratches




Quality Actions

* PROBLEM SOLVING TRAINING
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* QUALITY ALERTS

Train and Practice

Basic
Quality
Tools!!

| © que aconteceu?

# Buracos na mousse de PUR dos painéis;
» Painéis por limpar; Imagens
» Etiguetas sem N2 de Autocontrolo
» Reparagbes deficientes

Onde? Artigo / Cliente?

Stock Intermédio - Loglstica

Causas
- falta de controlo dos colaboradores

- nio curnprimento das tarefas de verificagdo e reparagio dos
paindis

- manutengdio e ostado dos molkdes

Aghes tomadas
Identificagdio com etiqueta amarela — Aguarda reparacao,

Quando se limpa e prepara o painel, durante a verificagio
visual devemn ser corrigidas todas as imperfeicdes.

Planear intervengdo aos moldes.

Visually displayed in all
areas
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More Improvements Examples

Ergonomic Kanban Board Colour code to
No pallet. near operator prevent mistakes
No Forklift.

No damages.



SMED ( Rapid Change Over)

Organization and Visual
Management

Reduce time
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Documento em Teste

-—" < Purever. Método de Trabalho Uni i
Prerg £2m Pignaldel
ZONA DE TRABALHO DOS OPERADORES
Prato 1 <2 Pronsa 5.2m Prav
- -

T
Tarefi
[Ferramenta | 2

4judar a tirar os painéis em 15
cada um dos pratos -

jutar o openador que
20 | efetar troca ée meldes
m| 20 |Regstoda prensaca anterior 20
Limgar prato ““‘:‘“ &1 e Limpar prato p‘"‘:‘[‘“‘ 10 | Idemificagto de paiess
“Aphcar cesmaldante pncel | 10 | Apicar desmoldate | pmed | L0 ""‘:_":;":.';"‘:; e 30
Colocar chapas exterores 10 15 [Cooear chapas evtrcrs 7 15| pramies dimensten)
Drato D0

Standards and Team Work

* Saila da bobine
» Entrada da bobine

Reservado Reservado
Entrada Saida

Preparation — External activities
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Results 2017 vs 2018

Weekly Results

RESULTS Jun-17

OUTPUT
(m2/week) 500 1500
OEE 41.7 % 78.9 %
Defects 1.5% 0.2%

Average WIP 50 Units 25 Units
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Rolled Throughput Yield ( RTY)

Rolled Throughput Yield (RTY)
RTY is the best measure of YIELD and is a true LEAN METRIC
because it accounts for all WASTE ( rework and scrap).

10 parts 10 pagts 8 pasts

BN Final
Test

10 parts 10 parts 10 parts

=3

A 2 parts 2 parts rejected (scrapped)
3 parts i On final inspection
ai
reworked  official D . R Official
Rework Rework

e s

I 3 parts Fail ‘Unofficial’ inspection

‘The Hidden Factory’
Of Unofficial Rework

3 parts Unofficially Reworked + 2 parts Officially reworked + 2 parts scrapped
10 parts started but only 3 good parts required no rework at all.

RTY = 30%
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Flow and Pull

Remember the 6 fundamentals of Lean ?

1. Value

2. Value Stream

3. Flow

4. Pull <

5. Perfection
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Pull

(Downstream demand
driven production)
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Pull is sometimes referred to as
‘Just-in-time Production’
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Justin Time

“PULL” and “KANBAN” are fundamental for...

...a JUST-IN-TIME process

WHAT is needed

HOW MUCH is needed
WHERE it is needed
(WHEN it is needed)

Note: ‘WHEN is usually not necessary because it assumed it is needed ASAP
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Kanban

- Kanban is the Japanese word for ‘card’ or ‘ticket’

» The Kanban card was an authorization for materials to be moved
from an Upstream location to a Downstream location. The card had
printed on it What was needed How much was needed and Where it
IS needed.

* A sequence of Kanbans pulls material through the process

 Electronic signals are generally used today, but the system is still
called a Kanban



Kanban Card EXAMPLE

Supplier PU1 Customer PU2

Description. Production Unit 1 Location Loc02
Containerr Box1

Kanbans 9 Qty: 100

crestec:  10/12/2013 22:33:00 Description

printed 11/12/2013 12:10:11 Item 012345

’

iks

INTEGRATID EANSBAN SYITEM

ltem ID

012345

Kanban ID:

1080

brought to you by:
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Kanban

Good Kanban Systems help to minimize inventory and WIP

Material/Parts

. Final Finished Customer
Supplier

assembly goods order
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Kanban Boards

Tool to track the FLOW of work on a project.
Use white-board and Post-it notes or software such as LeanKit.com




Kanban Boards

Visual Management

The Big Picture

LEAN

SCGLUTIONS
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Kanban Boards

See how KANBAN is improving time, cost and quality across new vehicle

development projects at Jaguar Land Rover ( Software and Hardware ).

See Video at: https://vimeo.com/172780037



https://vimeo.com/172780037

brought to you by:
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Flow and Pull
Remember the 6 fundamentals of Lean ?
1. Value
2. Value Stream

3. Flow

4. Pull

5. Perfection <

6. Involve and Respect Workers
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Kaizen
to Perfection
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Kaizen

“Kaizen is...
Everyda y

Everywhere”

Masaaki Imai
1986

Kaizen : The Key to Japan’s Competitive Success : 1986. Masaaki Imai



brought to you by:

©

PATRICK

ADAMS

Kaizen and Kaikaku

Definition of Kaizen:

“Change for the Better”

The philosophy of continual improvement, that every process can
and should be continually evaluated and improved in terms of time

required, resources used, resultant quality and other aspects
relevant to the process. Step by step leads to BREAKTHROUGH

Improvement.

“BreakThrough” Improvement

Definition of Kaikaku:

A RADICAL, BREAKTHROUGH project that is needed
when a Radical redesign of our business model or
processes is needed
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What is the difference between Lean Kaizen, Kaikaku en Kakushin?

Kaizen

Kaikaku

Kakushin

Improvement for the better

Radical change

Change through innovation

Operational

Strategic

Strategic

This forms the basis of lean
organization.

Continuously improve the
existing way of working in
small steps.

New product, service or
service within existing
organization.

Reform of existing
business model. These
changes cannot be
achieved with smaller

incremental steps (from
Kaizen).

Transform through the

advent of new innovation.

used terms:
out-of-the-box thinking;
design thinking.
game changers

PATRICK

ADAMS
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Kaizen Events

Kaizen Events
« Simple and Low Risk Improvements that can be done in less than 1 week.
» Less “overhead” in project management needed.
« Can be done regularly and low cost.
« A “Kaizen Board” keeps track of Kaizen Events
« Team performing the Kaizen can be organized by a Green Belt or Black Belt.
» Pre-Kaizen Event Planning meeting ( Plan )
» Kaizen Event ( Do)

» Post Kaizen Control / Monitor period ( Check and Adjust)
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PDCA for Kaizen Events

Understand the
problem and arrive at
a team consensus of
the root cause

Modify and Adjust
as necessary.

Monitor performance. w

Implement the
Fix /

Does it work ?
Improvement
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Continuous Improvement ( Kaizen )

Act Plan

Target
Condition

Check Do

Act Plan

Check Do

Act Plan
Check Do
Act Plan
Check Do e .

)

Current Std. Work

Std. Work

Std Work

Condition
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Kaizen Event Boards
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Kaizen in your work

« What areas of your work needs a Kaizen Event ?

* Develop the Plan for your Kaizen Event ?
« Who ?
« When?
» What is needed ( tools/ materials ) ?
* Who do you need permission from ?
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If you are part of a Kaizen Event team, what is the approximate number of days yoL
would expect to work on it ?

« BETWEEN 1 and 5 days
 What does PDCA mean ?

 PLAN

- DO

« CHECK

- ADJUST / ACT

« TRUE or FALSE ?

We re-standardise Operating procedures every time we find a new and
better way to operate.

- TRUE
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Flow and Pull

Remember the 6 fundamentals of Lean ?

1. Value

2. Value Stream

3. Flow

4. Pull

5. Perfection

6. Involve and Respect Workers <
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Involve the Worker
Respect the Worker
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Gemba

GEMBA = Where the Real Work is Done

» Japanese translation “The Place where Value is Created”

« GEMBA describes the physical places at work where workers ADD VALUE for the CUSTOMER.

« ANSWERING CUSTOMER PHONE CALL
 PACKING
- WELDING
« ASSEMBLING
* PAINTING
« CLEANING etc

« RESPECT of the GEMBA and the Workers is fundamental to Lean
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Gemba Walks

\
oo™ :
1. Go See it for yourself at the Gemba
2. Ask the right questions to workers
3. Show Respect to the workers

Gemba Walks are opportunities to coach and teach your workers.
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" Lean Management’ Behaviour

“The best description of Lean leadership today”

REAL Practical

Lean
SIS Leadership

LEAN
IS NOT
MEAN

UNDERSTANDING THE
LEAN MANAGEMENT
SYSTEM

A Strategic Leadership
Guide for Executives

68 Practical Lessons
In Lean Leadership

VOoLUME ONE

BOB EMILIANI o Bob Emiliani
Bob Emiliani Afithor of Pratcticil Lean Leadershp

Professor Bob Emiliani
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Visual WorkPlace
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The Visual Factory / Visual Management

See it together
as a Team

Understand it
together as a Team

Act together
as a Team
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The Visual Workplace / Visual Management

A Visual Workplace ( Visual Management ) enables a team to effectively
manage its processes with clear VISUAL COMMUNICATIONS that ALL TEAM
MEMBERS can clearly see!

— Can we all clearly see when we have Downtime Issues?
— Can we all clearly see when there is an accident?

— Can we all clearly see what our team performance is ?
— Can we all clearly see our Tools & Supplies?
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V| Sua I M an ag eme nt https://www.youtube.com/watch?v=2NrNg9cHTBA




PATRICK
@ ADAMS

i 0 2v=ii
Vlsual Factory https://www.youtube.com/watch?v=jiJSvNu87EE
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Examples of Visual Workplace

Solved
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A Visual Work Place

C5A APPROVED

T0P

WITH
CAUTION

Lock out procedure Stop before proceeding

Shadow Board
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A Visual Work Place

Floor markings

Scheduling

Labels to identify documentation locations

Bin labels for different components
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Visual Management Tools

Kamishibai Board : Cards are red on one side and green on other side.

WIUNDAY TUESDAY

WEDNESDAY THURSDAY FRIDAY

Walks factory daily Wa"“w';h‘tj‘:: daly Walks factory daily Walks factory daily
with Joe Walks factory daily with Joe with Joe
with Joe
Im, ; Im ;
Operations Operations provements Meeting provements Meeting Impravements Meetirg
improvements Meeting Improvements Meeting

Huddle

Oauv warehouse
’ War Huddie Huddle
Daily Warehouse Daily Warehouse Huddle
Huddle uc

Daily Sales Huddle Daily Sales Huddle Daily Sales Huddle Daily Sales Huddle
Daily Sales Huddle
R irchasing we ; V 7 o= Dally Purchasing

Meeting

Aaita Bi n’chaﬂﬂﬂ
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Visual Management in your work

« What areas of your work could do with Visual Management ?

« What ideas do you have for Visual Management in your work?
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Standardized Work
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What is Standardized Work?

« Standardized ( Standard) work is an agreed-upon set of work

procedures that establish the best and most reliable methods
and sequences for each process and each staff

« Standard work aims to maximize performance while minimizing
waste in each person’s operation and workload

« Standard work helps people and equipment each day to meet
customer demand
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Standard Operating Procedures ( SOPs )

Recipe ( SOP)
1. Heat the oven to 180C/350F/Gas 4.

2. Line two 18cm/7in cake tins with baking parchment.

3. Cream the butter and the sugar together until pale. ...

4. Beat in the eggs.

5. Sift over the flour and fold in using a large metal spoon.
6. The mixture should be of a dropping consistency; if it is not, add a little milk.
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Use Photos Where Ever You Can
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Team Work for Developing SOPs

Making good SOPs is a Team Activity , Not 1 person !

1. Arrange a workshop to collect input and ideas from all workers that will be
using the SOPs

2. Review the final SOPs with all the team and get sign-off

3. Conduct Training with the new SOPs before they are used in production
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3 key elements to good SOPs
Good Standardised Operational Procedures ( SOPs)
should have 4 key elements
1. Important Steps What ?
The Logical Order in which to do the Operation
2. Key Points How ?
Anything in the Step important to avoid Injury or to make the
job safer and easier
3. Reasons Why we need to do it this way Why ?

4. Visual example of it done correctly Show me



Example : SOP for Folding a T-Shirt

Important Step
(What)

A logical segment of the
operation when something
happens to advance the work

1. Lay flat

2. Pinch top

3. Pinch middle

4. Pinch bottom

5. Uncross hands

6. Flop and fold

Key Points (How)
Anything in a step that might:

1.
2.
3.

Make or break the job
Injure the worker
Make the work easier

facing up, top to the right

right hand, halfway between collar and
seam

through both layers

left hand, create vertical crease

left hand, halfway down vertical crease

right hand over left hand, bottom of
vertical crease

holding pinches, shake out

face down
over exposed sleeve

PATRICK

ADAMS

©

Reasons (Why)

Reasons for the key points

* consistent starting
point

* proper alignment
* holds shirt together
* visual aid

* proper alignment

* proper alignment

e removes wrinkles

* exposes final fold
* completes fold
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Folding a T-Shirt

Pl o) 9:02/16:20

https://www.youtube.com/watch?v=dNV4mOK5qg\W4



https://www.youtube.com/watch?v=dNV4mOK5gW4

LEGO instruction download courtesy of ToysPeriod.com




uction download courtesy of ToysPeriod.com

LEGO instr
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SOP for 3-Star Manufacturing Inc

Construct a 6 to 8 Step SOP for 3-Star Manufacturing Inc
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SOP for 3-Star Manufacturing
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« What is a ‘Gemba Walk’ ?
« Going to see for yourself what is happening where the real work is done
« What is the benefit of having a Visual Work Place ?

« All team members can see the status of work and operations
easily and at the same time.

» Give one example of a Visual Management tool or technique ?
« Colour Coding, Notice Boards, Graphs and Charts, Good Labelling

« What are the key components to a good SOP ( Standard Operating Procedure )?
« What

- How
« Why
« Use a picture or video

« A fundamental concept of any Lean Process is that it has well defined and
repeatable actions by workers. This concept is call work
« STANDARDISED
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DMAIC

The Six Sigma Framework for Problem Solving
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Define - the business problem ( or opportunity), Team and Scope

CONSULTING

Measure - the process current state ( as-is) of the problem area
Analyze - determine Root Cause of the problem
Improve - Identify and Choose Best Solution then implement the solution

Control — Ensure your solution is working. Monitor and Control.
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Define

Wnenury Sponsor and other key
akeholders

Form project team
*Team leader
*Team members
our process
larfy project
*Problem stastoment
*Gool staternent
*Process output =Y
process boundanes
*Hgh level map (SIPOC)
frie project boundanes
*Resources
- mm
termine project timeline
identify CTQ Customer
Requirements

*Define the Defect
*Define defect measure
Develop ROM estmate of
potential Srancial benefit ¥
rojoct goal is achieved
Gain Sponsor Approval of
Project Charter
dentify Pull and Push
Leveraging opportuntios

»

Measure

rework loops
Vcroale Fishbone
*Tie 1o defned defect
Data
*Ys (results) with Xs (data
5 ags)
Evaluate Measuremant
Systems
*Gage RAR, Attribute MSA
& Descrive Process
*Numencal statistics
*Graphs: Time, Mst
Parato, eic
*Create control chart
stablish Process Capabdty
*Calcusiate DPU, or FTY or
P(d)
*Calousiate Zst and Zit
*Compieta Control vs
Technology chart
@WUpcate Charter
% *as required
%wo!oo DefneMeasuro
reporn out
*Standard template

Analyze

Q Analyze Process Flow
*Cnical Path
*Value-acded steps
*Non value-added steps
*Opportunites

J Analyze Data
*Graphical tools
*Hypothesis Tests
* Interretationship

Digraph (if popecn.)
*Regression analysis
< Conduct Root Cause
Analysis

*Deep root cause
identificaton on tree
diagram

=) identify and callect
addational required data
J igentify significant Xs

*Tie to root cause

analysis
. *Draw condusions
o) Upcate chartor as required
 Deveiop Analyze report out

« Standard template

SOLUTIONS
Project — DMAIC Roadmap

Improve

J Develop solution options

*|mprove contro! of significant
oot causes

*Re-design process 1o obtain
required capabilty
*Perform DOE as required
3 Evaluate options and select final
solution
*Priontization matrix
' Determne measurement system for
improved process
J Perform FMEA or Risk Assessment
snd develop Risk Abaterment plan
J Creste implementation plan
Q upaate financial benofits statement
*Contact Six Sigma Finance
focal if entified
J Ovtain buy-in / support for
improvement ackons
O Conduct pliot / testing to venty
resuits
. Implement improvements
J Collect data 1o verify improvement
J Commurvcate results
) upaate Charter
*as regured
J Develop improve report out
*For Sponsor

Control

J Perform Capatiity
Analysis of improved
process

*Update Control vs
Technoiogy chart

O Develop ana Implement
a Control Plan

O compete Project
Closure Package

U Update financal banefits
statement as required

*Gat Six Sigma
Finance foca! finad

0 evaluation
Update Problem Solving
Repository

*List bost practices
*\gentify lessons
leamed

J Pian Celebration

O Communicate push
loverage opportunites o
applicable process
owners

O Hand off project to
process owner

*Create follow up
acton plan

O Develop Final report out

* Stancard template



! ! A N brought to you by:
PATRICK
@ ADAMS

SCGLUTIONS

Scientific
MGG DMAIC PDCA 8D
1986 1939 1987
(1620)  (1986)  (1939) (1987)
Define Problem Define Ptan 1. Establish the Team
2 Descnbe the Problem
; 3. Develop Internm
Formulate Hypothesis Measure Containment Actions (ICA)
Gather Appropriate Data Analyze 4 Define/Verify Root Causes
5. Choose/Verify Permanent
Test Data Corrective Action (PCA)
Develop Conclusions Improve Do 6. Implement/Validate PCA
7. Implement/Validate
Sontrol Eheck Preventive Action
R . b o e Act 8 Recognize the Team

10d NP Comdnng

Figure 1: Roadmap Comparisons to the Saentific Method
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We do NOT need to use all the possible tools on every project.

Be ‘Lean’ in selecting correct tools according

a) The type of problem
b) The scale/size of problem
c) How much money and time you have

d) The skills /experience of your project team



LEAN s

SOLUTIONS ADAMS

Define Phase

-Defining the PROBLEM
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ADAMS
= Define - the business problem ( or opportunity)

CONSULTING

= Measure - the process current state ( as-is) of the problem area
" Analyze - determine Root Cause of the problem
|

Improve - Identify and Choose Best Solution then implement the solution

" Control - Ensure your solution is working. Monitor and Control.
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DEFINE : Problem and Project Definition

Define

* The most important Phase of any DMAIC Project
» Choose the right problem to tackle
* Define the PROBLEM

* |dentify the key TEAM members and STAKEHOLDERS

» Understand the SCOPE
* Present a good BUSINESS CASE

* Develop a PROJECT CHARTER
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3 Document Outputs of Define

1. Business Case ( including Problem Statement )

2. Project Charter

3. High Level Process Map or SIPOC
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Project Selection — Core Components

Business Case — The Business Case defines the Problem and the Business
motivation for considering the project.

The Problem is defined with a ‘Problem Statement’.

Project Charter — The Project Charter is a more detailed version of the Business
Case. This document further focuses the improvement effort. It can be characterized
by two primary sections; one, basic project information and two, simple project
performance metrics.

High Level Process Map — Used to show a high level understanding of the scope
of the process that is to be measured, analyzed, improved and controlled. The
SIPOC tool can also be used.
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What is a Business Case ?

A Business case has 3 main parts :

1. What is the problem that the business or the customer is experiencing?
This part is called the ‘Problem Statement’

2. What is the target or goal we are trying to reach ?
3. What are the consequences for the business if the problem is not solved, or

business benefits if it is solved ? In other words, what is the business
motivation for a project to solve the problem ?

The Business Case is constructed with the help of the Process
Owner / Manager or the Business Owner / Manager.
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Business Case example

Problem Statement

« Customer complaints have increased by 50% in 2019. The 2017 average was 20
complaints per month with a total of 240 over the full year. 2018 average was 21
per month with a total of 252 over the year, The average for the first 5 months of
2019 is 30 complaints with a total of 150 in 5 months.

Target

 We need to reduce complaints back down to the 2017 level of an average of 20 per
month.

Consequences

« We will see a drop in new customers and also customers leaving if we do not
reduce the complaints and increase customer satisfaction.
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What is a Project Charter?

The Project Charter expands on the Business Case, it clarifies the
project’s focus and the measures of project performance. The Project

Charter completed by the Six Sigma Belt (Green or Black).
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Example Project Charter

Lean Six Sigma Project Charter

Project informati

Project Marm

Ospartmenti2gency

GBS Canaidats

MUS? De witin e Exacutive SpOnSar's 3nd Champion's Qrganizstion

MUSE De witin e Executive SPOnSOrs Organizaion

idealy the same persan 3 the Champion, ¥ nat hen MUt be 3 et /g0 1 the Champion

You wil be 353gned an MBE Cosch iater.

Project Overview

Oversees the OmaniIation WITn Which e froject (5 execited

WA [ Te 5308 N We & QOING 10 J0TRSS WEN INE (VORCT? WhEE JpecTicaly s the negatve
ITPACT Of TS DrOBIEm ON CUSIDMENS, employees, ANCaNcias, S Gve 3 very brlef istory and use
histonical oata 1o quantly the prodiem

WAt 3= we ying (D SCCOMDISH WEh TS Droet? The OOfecIVe Should e Stated In femms of e
primary mesic (Deow).

1. Project Socpe On what process wil the feam wil focus ™ What are the boundares of
s

he project such 35 agency, ares, department efc?
T NOp I s0Pe | At remains cutsice ihe ares of prOpect Seam work?

WO Wit D¢ ITPIcTed Dy (S (YGReCT” NGO any CUSIDMEN(S) / INemal and exTemi, Commassam
PIOCESS OMNErs, SUPDIETS, DSBS DIOCESS OWNErS, SIC. WhO My Dé afected

Gve 3 precise CENIoN Of the MES: On which We are Dasing
Qur proiect (The metTc we are focusing on Improving).

What are e metrics thal we 00 nof mant 1 D8 Negatvely IMpacied 33 3 result of our projecr?

W D¢ e L] propect W% e CRomeDs Al whY See Detwr
SEVICRS O procucts? I e Deneits are INGNCi), what are e expecied avual savings? For
ANSNCIas, Need 1 INCAUOE e CaUSicns dening Me Savings caims |

EXpecied CompIEtion Gale (This Wil D8 Mied 1n /oty
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Department/Agency
GBIBB Candidate  |MUST be within the Exacutive Sponsor's and Champion's arganization
Champion MUST be within the Executive Sponsors Oiganization
Process Owner ideally the same persan a5 the Champion, If nat then must be a dect report fo the Champion
MEB Coach You wil be assigned an MBB Coach iater.
Oversees the organization wirhin which the project Is executed

What [s the ISSUe INat We e gaing 10 A0TESS With the pvoject? Whiat specifically Is the negative
Impact of this problem on CUSIOmeErs, Smployees, NCancials, Sfc. GIVE 3 very brief Wstory and use
hstorical data 1o quantiy the probiem.

What are we trying 0 accompilsh Weth this project? The objective should be Stated in terms of the
primary metric (Defow).

1. Project Socpe
{18y

Cn what process wil the team will focus? What are the boundarnes of

the project such 35 agency, area, deparment, efc?
":;‘u%%':"'"“"" What remains outside the area of project team work?

Who will be Impacted by this project? Include any customer(s) / intemal and extema, downstream
PYOCESS OWNES, SUDDNETS, LDSINEam DroCess OWners, Sic. who may be affectad.

description esimaned bazeine

203

Give 3 precise definition of the metric on wiich we are basing Goal for the
our profect (the matric we are focusing on Improving). ormary metric

cafimale of curent
lovel of primary melrio

Whst are the medrics that we do not wartt $0 be negatively impaciad 35 a Fesult of our project?

WISt Will DE the Denemts OF 3 SUCCEsSI IYOIect? WO are The CUSIOmErS thal Wil See Detter
Services or products? I the benefts are MNancia), what are the expectad annual savings? (For
financials, need o Incluode the calbuisions bahing the sevings daims.)

expecied completion aate (This wil be fived in iaten)

expecied compieson aate (TTUS will be ived in iater)

expected compietion date (This will be fiYed I iaten)

expected compiesion date (THis wil be fived in iaten)

e el e SN e e N S e e P e -




m | gl B ST ol > JEPS o =t g R N Pord Pa s Wi BT a e T N T s BN P Bnme N s o N P S N, Sy by

prmary metric (Defow).
1. Projeot Socpe On what process wil the team will focus? What are the boundaries of
8): the project such 35 agency, area, deparmment, efc?
¢ 2. Out of project coope
pi=pln What remains outside the are3 of project 8am work?
Process Who Wil De Impacted Dy This project? Include any CUSTOmer(s) / Aiermal and extemal, Conmstream
staksholders PIOCESS OWNESS, SUDDHENS, LDSITESm PIOCESS OWNErS, . Who may be affected.
LS
description estimaed bazeine ooy
Metric Give a precise gefinition of the metric on wihich we are basing eatimate of curent Goal for the
Primary our profect (the metric we are focusing on mproving). ool of primary merkc | primary metric

Secondary Mefrics | What are the megrics that we do not want 10 be negatively Impactad 35 3 Fesu of our project?

What witl be the Denefts OF @ SUCCess profect? Who are the customers that will see Detter
wm Services or products? IMMaemw,mnMemamm?for
financials, need o Include the cakuE0ons behing the savings caims.)

T expecied compietion date (This wil be fifed i isten
Measure Phass Tollgate expeciad compietion aate (This will be Mied i iaten
Anatyze Phase Toligats expecied compietion aate (This will be ied Jn isten

Improve Phass Toligate emdmpbmm(rmuoemammq




SigmaXL Team/Project Charter

TEAM/PROJECT CHARTER

Project Name:

Date (Last Revision):

Prepared By:

Approved By:

Business Case:

Opportunity Statement (High Level Problem Statement):

Defect Definition:

Goal Statement:

Project Scope:

Process Start Point:

Process End Point:

Expected Savings/Benefits: In Scope:
Out of Scope:
Project Plan: Team:
Task/Phase Start Date End Date Actual End |[Name: Role: Commitment (%):

brought to you by:
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SigmaXL Copyright © 2006 - 2019, Version 1.0. This template is licensed to registered users of SigmaXL. Itis a part of the SigmaXL software and may not be redistributed.
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Project Charter - Definitions

Problem Statement - Articulates the pain of the defect or error in the process.

» Objective Statement — States how much of an improvement is desired from the project.
* Project Scope — Articulates the boundaries of the project. ( Use SIPOC diagram )
* Primary Metric — The actual measure of the defect or error in the process.

» Secondary Metric(s) — Measures of potential consequences (+ / -) as a result of changes in the

process.
* Project Black Belt & Process Owner names
« Start date & desired End date

* Division or Business Unit name

+ Team Members

+ Stakeholder names



brought to you by:

@ PATRICK

ADAMS

A SMART METRIC

When choosing the best METRIC to use as the main
measure of success of your project, consider the
SMART method of choosing metrics

S = S$Specific ( Is the metric well defined )

M = Measurable ( How will we measure it easily? )

« A = Attainable ( can we achieve the target ?)

* R = Relevant ( Is the metric the related to the problem ? )

e T = Time Bound ( When are we going to measure it ?)



SIPOC for the Define Phase

Suppliers: Inputs:
P ACC
HIOGCESS
“rocess
. One block representing the
Suppliers entire process with its name
All internal and
external suppliers .nputs
to the process All inputs to the
process i.e.

material, forms,
information, etc.

brought to you by:
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Outputs: Customers:

Customers all

internal and external
customers to the
process

Outputs

All outputs for both
internal and external
customers
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SIPOC for the Define Phase

Class exercise: Complete this SIPOC for making a PARCEL delivery

of a product that a customer has purchased through your company
website.

Process name :

Suppliers Customers
1 Inputs Outputs 1.
2. = 1 2.
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Other Activities for the Define Phase

« High Level Project Plan ( Schedule )

« Start of Project Documentation
 |ssues Log
« Communications Management Plan
 Human Resources Plan
« Stakeholder Management Plan ( hint: use RACI to assist )

« Gate review involving Stakeholders before Measure Phase

Compare with Prince2 /| PMP/ G8D / PDCA



PMP / Prince 2/ G8D /PDCA/A3

Starting up a project

* Initiating a project

* Directing a project

e Controlling a stage

* Managing stage
boundaries

* Managing product
delivery

* Closing a project

A3 reporting : Used by some Lean Organizations to compliment

PDCA, G8D or DMAIC
( see your folder for example)

Initiate
Plan
Execute
Control
Close

Team
Problem
Contain
Root
Cause
Correct
Monitor
Celebrate

Plan
Do
Check
Adjust
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Define
Measure
Analyze
Improve
Control



A3 report
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A3 Problem Solving

Title:

Owner / Date:

BN Background / Problem

n Current Condition

BN Goal / Target Condition

I Root Cause Analysis

n Proposed Counter Measures

nPlan

Follow-Up & Review




A3 report

LEAN

SCGLUTIONS

The A3 Report To;
By:
Date:
Problem: "What problem are we trying to solve?” [Target Condition |
« Diagram of proposed new process
+ Countermeasures noted as fiuffy clouds

Background | » Measurable targets (quantity, time)

» Background of the problem

+ Context required for full understanding

» Business Importance of the problem
| Current Condition |

« Diagram of current situation (or process).

« Highlight problem(s) wrth storm bursts.

: VEQ::: cl:fo gemmum(s)sizd;?ez:& L. on Elan I

2 aaa : What? Who? When? Where?
Actions to be Responsible Times,
taken person Dates
Cost:
Cause Analysis |
« List problem(s) | Check / Monitor / Control |
* Most likely direct (or root) cause: Plan Actual Results
Why? *  How will you check the *  Date check done.
" Why? efects? +  Results, compare to
Why? Why? *  When will you check them? predicted.
Why? ;

brought to you by:
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Airport Improvement Case Study Video
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Heathrow Airport Example

Flight delays are being halved after the introduction of an air-traffic control system
designed to eradicate gridlock in the skies.

Rising numbers of aircraft will be able to land in strong headwinds — the biggest
single cause of delays —

The £13 million system, which is the first of its kind, allows air traffic controllers to
land planes closer together by calculating the space between them based on time
rather than distance.

The change is likely to save £7.5 million per year in lost productivity and .
compensation claims as a result of reduced backlog on the approach to the airport

It is hoped that 2,700 hours of delays in arrival flights will be cut in half

State the business problem ( Problem Statement )
Suggest a Business Case for the change?
What was the Primary Metric ( KPI) being improved ?

W NR

What might be some Secondary Metrics considered ?
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Summary

At this point you should be able to:

« Understand the importance for the Define Phase.

Understand the 3 main output documents of the Define Phase
* Business Case
* Project Charter
« SIPOC of Level 1 Process Map

Understand SMART Metrics

Understand the Tuckman Model of Team building

Understand other “Initiate Project” components of the Define Phase
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« What is the framework used in Lean Six Sigma for running Lean Six Sigma projects
where we are unsure of the root cause or solution ?
« DMAIC Define — Measure — Analyse — Improve — Control

« What are the names of the 3 document deliverables in the DEFINE Phase ?
 Business Case ( including Problem Statement )

* Project Charter

« Scope Statement or SIPOC

« What does the acronym SIPOC mean ?
SUPPLIERS, INPUTS, PROCESS, OUTPUTS, CUSTOMERS

« In the Define Phase we identify the Project Team Members and Stakeholders.
Name some categories of STAKEHOLDERS to consider.
« CUSTOMERS, SUPPLIERS, EXECUTIVES, PROCESS OWNERS

« What do we call a 1-page summary document showing status of your whole project?
A3 Report
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Lean Six Sigma Training

Green Belt
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GREEN BELT PROJECT

SSSSSSSSS


../../Project Requirements and Evaluation/Green Belt Project Requirements and Evaluation2.pdf

Project
Title:

Project Charter

PROJECT INFORMATION

Achieve our 25% Inventory Accuracy Target

Project Initiation Date:

092902022

- 4

SIPOC

material.

Problem Statement: We have inventory inaccuracy in the factory resulting in achieving in an average 92% accuracy rate over 6
months (Apr 2022 - Sept 2022) after 4,378 individual part cycle counts. This inaccuracy has led to missed orders and waste looking for

inventary cycla moves through.

Pruj.ect Goals: After datermining and implementing solutions, achiave 95% inweniory accuracy for 3 months after the next 3 month AB

In Scope (Inclusions):

Irmvantory in the A & B inventory classification code.

Out of Scope (Exclusions):

Inventory classified as a C item.

Project Champion: Dennis Patrick
Process Owner(s): All that do inwentory fransactions and engineering changes to creat BOM's.
Project Manager: | Doug Saunders

Core Team Members:

Kyle Sinke, John Pham, Tracy Helmer, Managers

Target Completion Date:

March 31, 2023

Objective

PROJECT OBIECTIVES

Baseline

Target

Objective #1 Achieve 85% inventory acouracy on A & B liems. Currently achisving 92%

92%

9

5%

Objective #2 Create Standard Work for inventory transaction.

Mo Standard Work
in placs.

training.

Standard Work and

Objective #3

findleansolutions.com

Suppliers Inputs Process Outputs Customers
[resource provider) procers) [high level process flow) [from the process) [receiver an outpat fram the process )
Coffeemaker = heating vo keep coffes | All of us enjoy the same brand
purchased - on »5 cup capacity e waim Foi | hour after of eolfes with vamying
countertop cobree maker brewing condiments

Add water enough coktes Lo serve
ity water supply all of us within 15 minutes
inko Faucet water supply v of Start time, 1oup of cotfee wife
1teaspoon of

purchase from ¥YZ Add filter & one filter to prevent french vanilla
company 1 Filee ground coffee| |overflow cieamer
IUze ABC brand 4 tablespoons of
beans coffes grinds i Coirect amount of grinds
Electric company [ 120% GFCl outlet Plug-in and 1 cup of cotfee
Upper left drawer | measuring turn an Source to heat water to | Honey on the
next bo refrigerator | spoons temperature table husband

Fump to mowe water up | Dash of

l through Filker. cinnamaon
Mugs purchazed - ] Hot cotfes Hiled near the
in upper keft cabinet | coffes mugs Four into mug top of the mug.
condiments and +
containers bor
refrigerator and SUgar, Ccreamer, Add 1small cup of
panitry honey, cinnamaon. condiments coffes for each
SEBC brand for coffes servedin spouses | 1 teaspoon
| sugar & creamer. v Fawarite miug sugar
SN E brand For 1tablespoon
honey and Stir coffee servedin fFremch vanilla
iAo husbands mug e 1 ]
Let sitfor G
Semnve coffee servedin minutes before | 2 reanagers

pantiy stirrers, lids personalized kids mugs | serving
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STRUCTURED
PROBLEM SOLVING
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INTRODUCTION

o What types of problem solving are in use
throughout your Organization?

o How effective is the problem solving in your
facility at determining the TRUE root cause?

Brought to you by: (@) 254K



— WHY
mem|  DAS|C PROBLEM SOLVING?

It's a general rule of life that we will try
anything easy that doesn’t work before we will
embrace anything harder that does.

Brought to you by: (@) A2 ' .



Target (to be)
Gap = Problem

7
7

Current

§
§
N\

Performance
(/S

PATRICK

Brought to you by: ()45

WHAT IS
A PROBLEM?

A problem is a “gap” - between:

Current condition — what is actually happening
Target or ideal condition — what should be
happening, what is needed
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WE NEED

STRUCTURED PROBLEM

Unstructured Problem Solving

Time consuming

Drags out

May solve a problem,

but not the root cause

May need to be repeated

over and over

Structured Problem Solving

Saves time

Has an end goal in mind

Identifies the actual cause of the
problem, not just the symptom

Fixes the problem for good

LEAN

SCLUTIONS



WHO SHOULD BE INVOLVED
N SOLVING PROBLEMS?

' Members (40-400)
' Leads (3-9)

' Middle Management (2-4)

' Upper Management (1-2)

Brought to you by: (@)K LEAN
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SCIENTIFIC METHOD

Observation Hypothesis €—— Testing Communicate

A

Question Prediction Conclusion

Brought to you by: @|””“'“K



THE ENGINE
OF EXECUTION




Typical quick planning

Slow, thorough planning

PRACTICAL
PROBLEM SOLVING



10 STEP PROBLEM SOLVING METHOD

PLAN the product or process improvement:
1. Describe the problem
Understand needs & requirements
Use a team approach
Identify potential causes
Collect & analyze data (to verify root cause)
Identify alternatives & select solution
Prepare a plan of action
Get leadership approval & support
DO the improvement:
9. Implement the solution

CHECK the results:

10. Measure, monitor & control
your results

ACT on the results: Review and recognition

Brought to you by: LEAN
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STEP 1

DESCRIBE THE PROBLEM

A

4

YV N LEAN



TAKE INTERM STEPS

o If the customer or next operation is at risk, take immediate interim
action to contain the problem and prevent it from spreading.

o This step should be considered a band-aid only and not the cure.
o Examples of containment action:

o Purge stock

o Inspect work in process

o Rework and fix errors

o Alert customers

o Apply temporary verifications

PATRICK

Brought to you by: @\
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THE PROBLEM

Fact probleM

Look for systemic issues

ISsue T~ Incidents /
Problems

Errors Facts Issues
Fact Facts Evidence Facts

Group observations . O O >
(i e. facts errors) Problel‘l‘l Problem Problem
into problem categories

LEAN

SCLUTIONS



PERFORMACE MEASURES

o Performance measures are the indicators used to see the
difference between what is, and what should (or could) be.

o Established at each level of the organization.

o Often used to describe a problem condition.

Brought to you by: LEAN

SCLUTIONS



Excel Pareto Chart PA R E I O
140 -~ 100%

90%

=  CHART

| 60%

120
100

80
50% ' ' . '
| 0% A Pareto Chart is a vertical bar graph in which values are

30% plotted in descending order of frequency from left to right.
20% This classifies problems and defects by type in the order of
10% quantities and illustrates the cumulative percent total as a line

graph.

60

40
’ IIII
; I~

Color Burs Scratches  Gloss Voids  Overspray  Drips

The Pareto principle is also call the 80/20 rule because
roughly 80% of the problems come from 20% of the causes.
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PERFORMACE MEASURES

DAILY ANNUAL DAILY ANNUAL DAILY ANNUAL

FIRST PASS PIECES/LABOR CUSTOMER SERVICE [CELL) OR

=P

SUPERMARKET SHORTAGES
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THE PROBLEM STATEMENT

1.What is the problem?
2. When/Where are we seeing the problem’?
3.What requirement is affected?

4 \Who does it affect?

1.Be more than one problem
2.5uggest a solution
3.Make assumptions

PATRICK

Brought to you by: ()45
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THE PROBLEM STATEMENT

The widget is too long (1)
The widget exceeds the requirement (1) of 38cm (3)

The last 10 production runs (2) show the widget measured an average of
41cm (1), which exceeds the customer (4) requirement of 38cm +/- 2cm. (3)

What is the problem?

When / Where are we seeing the problem?
What requirement is affected?

Who does it affect?

el

PATRICK
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STEP 2

UNDERSTAND NEEDS & REQUIREMENTS

A

4
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UNDERSTAND NEEDS
& REQUIREMENTS

o Determine customer needs, requirements and expectations.

o Product and process requirements must be understood prior to
efforts to improve or change them.

o Understand technical requirements.
o Determine mandatory criteria.

PATRICK
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STEP 3

USE A TEAM APPROACH

A

4
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USING A TEAM APPROACH

Philosophy

©)

o O O O

Brought to you by: @

Problem-solving efforts should be fact-based

The person doing the job is the probably the most
knowledgeable about it.

People want to be involved and want to do their jobs well.
More is accomplished together.

Greater success comes with a structured approach.

Are there employees with undiscovered talents.

PATRICK
ADAMS
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STEP 4

IDENTIFY POTENTIAL CAUSES

A

4

YV N LEAN



CAUSE & EFFECT DIAGRAM

o Using a Cause & Effect Diagram, consider potential causes in each category.

o Ask "Why?"

o Use branches, stems, and twigs on the diagram to display each response.

Environment Materials Equipment

Problem
Statement
(Effect)

(Potential Causes)

Methods peopl N o
} LEAN

SOLUTIONS
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WHERE DO | START

CLUSTERING METHOG + N/3 METHOD
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Traditional Approach:

| Probem | wne | 000 ] 00| 0001 0|

Cylinders are Operation
being Error! The
damagedat | P One of the most effective tools in determining
th bl . . .
opeef:;f,: T root cause is to simply keep asking why
thod and .
not the something occurs/happened.
correct tool.
The traditional approach usually jumps to a
quick conclusion which often results in repeat

Corrective Action: Retrain the operator. occurrences of the same or similar kind.

PATRICK
ADAMS
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Cylinders are
being
damaged at
the assembly
operation.

Operation
Error! The
operator used
his own
installation
method and
not the
correct tool.

Because the
operator
didn’t realize
there was
only one
approved tool
to be used.

Because the
required tool
didn’t appear
in the written
work
instruction.

Because the
process
engineer
didn't include
the special
tool number.

Better!

Because the
policy for
preparing
work
instructions
doesn't
require tools
to be listed.

Corrective Action: Revise the policy for creating work instructions to require that special tooling be
called out. Update the applicable work instruction(s). Communicate the change(s) to applicable
process engineers, supervisors, and operators. Perform verification audit.

Brought to you by: @
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5 WHY ANALYSIS

On the other hand, continually
asking ‘why?’ generally gets to the
underlying root causes



| therefore | Therefore | Therefore | Therefore | Therefore | issue |

Cylinders are Operation Because the
being Error! The operator
damaged at operator didn’t realize
the assembly used his own there was
operation. installation only one

method and approved

not the tool to be
correct tool. used.

PATRICK

ADAMS
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Because the
required tool

didn’t appear

in the
written work
instruction.

Because the

process
engineer
didn’t
include the
special tool
number.

Because the
policy for
preparing
work
instructions
doesn’t
require tools
to be listed.

THEREFORE TEST

After you reach the potential root cause using
the “5 why’s”, check the rationale using the
“therefore test” to verify the resulting
cause/effect relationship. Does it make sense?
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STEP 5

COLLECT & ANALYZE DATA

A

4
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Data Collection & Sampling
Graphs
Check Sheets

QUALITYTOOLS

=S
Pareto Charts

Histograms

Control Charts

Measurement Systems Analysis v
Failure Mode & Effects Analysis

O OO OO OO0 OO0

LEAN
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MANAGEMENT BY FACT

Steps to gathering facts:

Observe thoroughly to understand facts (must go and see).
Decide which data should be taken.

Clarify how you are going to use the collected data.

Collect accurate data.

Analyze data with basic quality tools.

Examine the results to get correct information.

o O A W~

PATRICK
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STEP 6

IDENTIFY ALTERNATIVE
& SELECT SOLUTION

A

4
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DELEGATE.

IMPACT EFFORT MATRIX

DECIDE.

Brought to you by: ()43

IMPACT

O O O O O

Brainstorm alternative solutions.

Ensure that solutions address root causes.
Impact / Effort matrix

Perform trials or pilot tests.

Don't get caught in “paralysis by analysis.”

AN



lamp of buzzer —\

POKA-YOKE

scanner —,

bar code —,
\‘.

product —,

A Japanese term to describe a technique of preventing errors
by designing the manufacturing process, equipment, and tools
so that an operation cannot be performed incorrectly.

Quality, cost, and delivery are all improved when errors are
prevented. Detection and correction are costly alternatives.

Brought to you by: (@) A2



POKA-YOKE

ERROR PROOFING

What error-proofing techniques can you
detect in this process? There are at least 6

Safety valve at this fitting won't spill
fuel in case of accidental break-away

Can't pump without
paying
A

Automatic shut-off when full

Must select desired 1
grade to continue

Can't misplace fuel cap

("m/-“) -

Must activate pump 21 \
when ready - -

Brought to you by: LEAN
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POKA-YOKE
~RROR PROOFING

Guidance:

When developing a solution to a problem, consider opportunities
to error-proof the process with one or more of the following types
of feedback being given to the worker:

o Interlocking sequences to ensure an operation is not omitted;
o Alarms and Cut-offs to signal problems;

o Mistake-proof fixtures and templates to ensure proper
orientation;

o Limiting mechanisms to prevent too little or too much of
something from occurring;

Brought to you by: (@)K LEAN
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POKA-YOKE
“RROR PROOFING

o Automatic dispensing to ensure the correct selection of
components; or amount of material

o Automatic recording (i.c., bar codes, software) to ensure
accurate transfer of information;

Locating indexes to outperform human precision;

Optical devices that exceed human capabilities;

Visuals (i.e., pictures or colors) in place of numbers;
Multiple signals (i.e., sight and sound) to ensure recognition;

o O O O O

Remote controls for features too hard or unsafe to access.

PATRI

Brought to you by: (@) A2
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STEP 7

PREPARE A PROJECT PLAN

A

4

YV N LEAN



PREPARE A PROJECT PLAN

1.Who?

2. What?
3.When?

4 \Where?
5.How?
6.How Much?

1.Project management tools
1. Cost vs Benefits Analysis
2. Milestone Charts

PATRICK

Brought to you by: ()45

Y A




,v

/ G 4

STEP 8

GET LEADERSHIP APPROVAL & SUPPORT

A

4
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2

GET GUIDANCE & SUPPORT FROM

LEADER,PROCESS OWNER, CUSTOMER, &
OTHER STAKEHOLDERS. AVOID FALSE STARTS!

gy q



STEP 9

IMPLEMENT SOLUTION

A

4
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IMPLEMENT SOLUTION

o Brief all people involved about the plan so that they have ownership in
ItS success.

o Use a detailed action plan to list the specific tasks required, who's
responsible, due dates, expected results, and how effectiveness will be

verified.
o Remember that even a great plan will fail it not executed properly.
o Ask the leadership team to help remove roadblocks as needed.

1. Milestone Charts (High Level)
2. Task Lists (Detail Level)

PATRICK
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FMEA ( Risk Analysis)



Why Create an FMEA?

Failure Modes and Effects Analysis (FMEA) is a
methodology to manage...

RISK!!!

brought to you by:



The FMEA matrix

For a Process FMEA:

# | Process Potential Potential S Potential Current | D | R| Recommend | Responsible Taken [S|O|D|R
Function Failure Failure E | Causes of Process | E | P Actions Person & Actions |E[(C|E|P
(Step) Modes Effects \Y Failure Controls | T | N Target Date V|IC|T|N

(process (Y's) (X's)
defects)

1

2

3

4

5

6

7

8

9

SEV = Severity of the Failure

RPN = SEV x OCC x DET

RPN = Risk Prioritization Number

OCC = Probability of Occurrence of the Failure
DET = Difficulty to detect the Failure

brought to you by:
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Calculate RPN for your Business Risk if there was a new Lockdown in next 3 months for Covid19 that
lasts more than 3 months ! Compare to RPN risk of a Financial Crash in Stock Market of more than
40% in next 3 months.

AutoSave (@ o) [I] FMEA - Read-Only ~ O Search Johin Dennis
File Home Insert Draw Page Layout Formulas Data Review View Help Acrobat SigmaXL SigmaXL Chart Tools 1% Share 2 Comments
=] Y={(X) b ?
HH off> ! E IAVA‘ _ _____ E ,
Data Templates and | Graphical | Statistical Measurement Process Design of Cantrol Reliability, Recall SigmaXL Help
Manipulation ~ Calculators ~ Tools ~ Tools ~ Systems Analysis~ | Capability~ | Experiments~ | Charts~ | Weibull Analysis Dialog ~
DMAIC & DFSS Templates > Team/Praject Charter Recall Help ~
D3 - Lean > SIPOC Diagram v
A B | Basic Graphical Templates > Data Measurement Plan G H J K -
1 POtel Basic Statistical Templates > Cause & Effect (Fishbone] Diagram
P )
B | —— Probability Distribution Calculators > Cause & Effect (Fishbone) Template
4 Ig“g Basic MSA Templates > Cause & Effect (XV) Matrix | |
5 ' . .
5 xl Basic Process Capability Templates > Failure Mode & Effects Analysis (FMEA)
7 Basic DOE Templates 3 CQuality Function Deployment (QFD) - 10 by 10
8 Quality Function Depl t (QFD) - 20 by 20 Pr ==
uality Function Deploymen - - - - - - —
Row Basic Taguchi DOE Templates » Y pley v rity | Potential Cause(s) of Failure | Occurrence Current Controls Detection Risk Priorit
MNumber Quality Function Deployment (QFD) - 30by 30 [0) (1-10) (1-10) Number (RF
Basic Control Chart Templates >
Sort Pugh Concept Selection Matrix Sort
) g P
10 1 Control Plan
11 2
12 3
13 4
14 5
15 6
16 7
17 8
18 9
19 10
20 11 -
FMEA ® 4 3
= o - 1 + 100%
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STEP 10

MEASURE, MONITOR & CONTROL

A

4
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MONITOR, MEASURE &
CONTROL

o Remember that just because you have executed your plan
does not mean that the problem is solved.

"~
&\
Al ‘
‘\ "-‘e.m
o | Tea™
\g

o You must verify your results and continually or periodically
monitor results.

o If performance deteriorates, you must repeat the 10 steps.

o Graphs
o Histograms
o Control Charts

Brought to you by: (@) A2
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DOCUMENTING
ACTIVITIES/RESULTS

o A3 Report — Primarily used as an internal communication device
amongst team members and management.

o Corrective Action Report (CAR) — Primarily used as an external
device when required to communicate problem resolution to
customers.

o 10-Step One Page Form — 11x17

NNNNNNNNNN
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QUIZ 9 @ PATRICK

ADAMS
« What is the purpose of the MEASURE Phase in DMAIC?

To understand the Current State ( As-Is ) of the process that contains the

Problem.

» Detailed Process Understanding is required in the Measure Phase ? Who are the
People to involve to gain a better understanding of the process and problems ?
« The people who work on the process. The workers at the GEMBA

« Another name for an Ishikawa diagram is the diagram.
 FISH BONE

« To ask your team ' Why does this happen ?’ more than once in order
* to understand the Root Cause is called the method.
« 5 WHYS

« What is another name for the 80/20 Principle ?
« PARETO PRINCIPLE



LEAN
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Lean Training

Green Belt
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Yellow Belt Review
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QUIZ 1:

1.

What was the name of the first company to use the name ‘SIX SIGMA’
to describe its Quality Management System?
«  MOTOROLA

What is the First Principle of Lean production ? What is the most
important thing that a Lean process must produce?
*  VALUE ( for the customer of the process )

Which Japanese company is considered as being the first to use true

‘Lean Production “effectively and successfully”?
- TOYOTA

A basic principle of Six Sigma is to always find the true original source

of a defect or problem. This is called ?
« ROOT CAUSE ANALYSIS

A “Six Sigma Process” is often described one that produces no more
than 3.4 DPMO What does DPMO stand for?
« DEFECTS PER MILLION OPPORTUNITES FOR DEFECTS




QUIZ 2:

1. What is the role of a Yellow Belt on a Lean Six Sigma project?
 AYELLOWBELT IS A TEAM MEMBER WHO ASSISTS A GREEN OR
BLACK BELT, USING THEIR KNOWLEDGE OF THE PROCESS THAT
THEY CURRENTLY ARE WORKING WITHIN.

2. What is the role of a Green Belt in an organisation ?
* A GREEN BELT IS A PROJECT TEAM LEADER FOR SMALL AND
MEDIUM SIZED PROCESS IMPROVEMENT PROJECTS.

3. What is the role of a Black Belt in an organisation ?
A BLACKBELT IS A PROJECT TEAM LEADER FOR LARGE PROBLEM
SOLVING / IMPROVEMENT PROJECTS or OVERSEES THE WORK OF
GREEN BELTS FOR MULTIPLE PROJECTS. A BLACK BELT IS A FULL
TIME PROBLEM SOLVER FOR THE ORGANISATION.



QUIZ 3 : )A

1. Which stage of the 5S method is used to ensure that the workers have the

good habits and discipline to continue the other 4S tasks?
« SUSTAIN

2. In 5S the action of removing unnecessary tools, equipment and materials
from the workspace is called
« SORT

3. Cleaning the workplace of dirt, dust and litter is called what in 5S ?
« SHINE

4. Give one example of a 5S method used for SET IN ORDER / STRAIGHTEN
«  SHADOW BOARDS
* RACKS
« COLOURED LABELS
* FLOOR MARKING etc



quiza: 1N

1. What Tool is used to understand what is Critical to Quality ( CTQ ) by
Forming 3 categories: threshold, performance, and excitement?
* KANO ANALYSIS

2. Splitting Customers into groups according to different needs or

behaviours is called
« SEGMENTING

3. CTQs are also sometimes called CTCs or CTSs. What does CTS stand
for?
 CRITICAL TO SATISFACTION

4. Give one example of a method used to understand the Voice of the

Customer?
« SURVEYS
« FEEDBACK

+ FOCUS GROUPS
« REPEAT SALE METRICS, etc



quizs: 1N S

1. What relationships are depicted by a SIPOC?
*  Suppliers through customers

2. Why is VOC so important at the beginning of a project?
* To be sure we understand the problem from the customers standpoint

3. A process map is used to accomplish what?
* Identify all steps and decisions of a process in diagrammatic form

4. What is special cause variation?
* Special cause variation is when any one data point is outside the control
limits

5. Kaoru Ishikawa (Fishbone Exercise) and other quality professionals focused on
term quality improvements over term cost cutting
and profit targets.

* Long

* Short
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Project Charter

PROJECT INFORMATION

Project | , i ve our 95% Inventory Accuracy Target

Title: Project Initiation Date: | 09/292022

Problem Statement: We have inventory inaccuracy in the factory resulting in achieving in an average 2% sccuracy rate over §
months (Apr 2022 - Sept 2022) after 4,378 individual part cycle counts. This inaccuracy has led to missed orders and wastz looking for
material.

Project Goals: Aer determining and implementing soluticns, achieve 05% inventory accurscy for 3 months after the next 3 month AB
invantory cycle moves through.

In Scope (Inclusions):
Inventory in the A & B inventory classification code.

Out of Scope (Exclusions):

Invertory classified s a C item.

Project Champion: Dennis Patrick
Process Owner(s): All that do inventory transactions and engineering changes to creat BOM's.
Project Manager: | Doug Saunders

Core Team Members: | Kyie Sinke, John Pham, Tracy Helmer, Managers

Target Completion Date: March 31, 2023

PROJECT OBJECTIVES
Objt Target

Objective #1 Achieve 35% inventory accuracy on A & B ltems. Currently achieving 92% 2% a5%

Mo Standard Work | Standard Waork and

Objective #2 Create Standard Work for inventory fransaction. in place. Vi,

Objective #3

findleansolutions.com

SIPOC

Suppliers Inputs Process Outputs Customers
[resource provider) pracars) [high level process Aow) | (from the process) Cresoiver an wwtpst fram the prace )
Coffeemaker = heating to keep coffee | All of us enjoy the same brand
purchased - on 35 cup capacity ek e warm For 1 hour sfter of coffee with vanging
countertop coffes maker brewing condiments

Add water enough coffes 1o zerve
ity water supply all of us within 15 minutes
into faucet water supply v of start time, 1cup of coffee wite
1teaspoon of

purchase fram XYZ Add filter & one filter to prevent french vanilla
COMmpany 1 Filker ground coffee | |overflow creamer
Use ABC brand 4 tablespoons of
beans coffee grinds correct amount of grinds
Electric company | 1204 GFCl outlet Plug-in and 1cup of coffes
Upper left drawer measuning turn on Source to heat water to | Honey on the
neEt to refrigerator | spoons temperature table husband

Pump to mowe water up | Dash of

¥ through filter. cinnaman
Mugs purchased - i Hot coffee filled near the
in upper left cabinet | coffee mugs Pourinto mug top of the mug,
condiments and +
containers bor
refrigerator and Sugar, creamer, Add 1 small cup of
pantry haney, cinnamon. condiments poffes for each
ABC brand for coffes served in spouses| 1 teaspoon
sugar & creamer. v favarite mug sugar
#YZ brand for 1tablespoon
honey and Stir coffee servedin fremch v anilla
cinnamaon husbands mug ClEamer
Letsitfor®
m coffee servedin minutes befare |2 reenagers

pantry stirrers, lids personalized kids mugs | serving
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Hoshin = Policy, Principle, Direction

Kanri = Supervision, Administration, Management

Classic Book: Akao, Y. (Ed.) (1991). Hoshin Kanri: Policy Deployment for Successful TQM.
Productivity Press, Cambridge, MA.

- AR
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“Hoshin Kanri Is a systematic annual process led

by senior executives—and preceded by Strategic
Management activities—for developing, deploying,
and accomplishing policies (objectives + strategies)
through coordinated organization-wide activities and
the rigorous application of the PDCA cycle.”

Paper: “The Application of Policy Deployment in Indian Companies” by Liedtke
Go to . . . www.strategicimprovementsystems.com and click on “RESEARCH”

. < LEAN


http://www.strategicimprovementsystems.com/
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The 7-Step Hoshin Planning Cycle

1. Establish 2. Develop 3-5 Year 3. Develop Annual

4. Deploy to Dept
Organizational Vision Strategic Plan Objectives eploy to Depts

5. Implementation 6. Regular Reviews
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Objective Reduce
What? Defects!
Objective Reduce
What? Defects!
Objective Reduce
What? Defects!
Objective Reduce
What? Defects!

LEAN

SOLUTIONS
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HOSHIN PLANNING MATRIX (X-MATRIX)

ROt Ally giverse ey IncuUbaton thal vy DO g Aivr g
InCreasey cusOmes engagement in p ct desgn

Rocu0e customer complaints

Increase custamer loyalty

Deploy Performance Excelience improvement mothodologies
Incredase overall mark hare In SW territory

Intrease numbes of new Interace cking custaomer accounts

Develop new distribution channels lor new digital packaging

methodo

Top-Level iImprovement
Priorities

cenes accounts

cust

abie Impeavemen

a viality index 3

Annual Target to
Objectives Improve

e growth from new

f the new digital packa
annely by &

3-5 Year
Breakthrough Objectives

are in the SW re
second product

peotess waste by 40% using
Miller (VPO

on (Chisf Innovatiar

-
£
3
2
]
&
2
c
o
[

Grow 101l revenue by 575 million

lim Gruber (VP of Qu:

norease markot &

et Nies (Vi

Achieve world-class quality production as cerntified by Malcolm Daldrige

standaeds by the end of 2017

Croate an empowersd cultute o Haboration resulting in » 200K increass in
s lunched b

L S8IVicE by the end of

Grow total revenue by 5250 milllon with an E8ITDA of 15% by the end of 2019 Jack Speers (CE0)
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LEAN
LEADERSHIP

LEADER

STANDARD WORK
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What is Culture?

-
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Different Business = Different Leadership System




WHAT DOES
A GOOD LEADER DO?




WE HAVE

A PROBLEM. ..

o 50% of people who leave their jobs do so to get away from bad leaders
o 70% of employees are not engaged at work

o A study of over 2,000 managers found that 51% are not engaged and
14% are actively disengaged.

Gallup Study: Amy Adkins

LEAN

SOLUTIONS
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Defining Lean Leadership
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WHAT IS

LEADERSHIP?Y

Leadership is the art of motivating a group of
people to act towards achieving a common goal.




LEADERSHIP

VS MANAGEMENT

Leadership is not management. Leadership should compliment management, not replace it.

Management Leadership
Planning and Budgeting Direction Setting
Organizing and Staffing Aligning constituencies

Controlling and problem -solving Motivating and Inspiring

SCOLUTIONS



Traditional Leadership
«Leader plans
«Staff meets goals set by
leader

+Leader produces metrics and
feeds back when not met

+Rigid enforcement of rules
and regulations
«Information controller
«Sole problem solver
«Technical expert

«Assignor of work

«Performance appraiser

Lean Leadership
«Direction setter

«Ensures team goals support
vision

«Monitors and audits team’s
metrics

«Sets expectations

«Information conduit

«Facilitates ‘root cause’ analysis

«Technical resource

«Provider of forward workloads

«Appraises team performance to
team goals

WHAT IS

LEAN LEADERSHIP?

Lean Leaders embrace and champion
continuous improvement throughout
their organization.



LEADERSHIP ACTIONS

Leaders must be Teachers

Build Tension, Not stress

Eliminate Fear and Comfort

Lead through visible participation, not proclamation

oA W

Build Lean into Personal Practices

LEAN

SOLUTIONS




THE HEART OF
A SERVANT

What is Servant Leadership?

Hard-to-Learn Characteristics

o Calling, Empathy, Healing, Stewardship

Learnable Skills
o Listening, Awareness, Persuasion, Foresight, Growth, Team Building

LEAN

SCLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

O e

A purpose-driven company culture
Effective communication patterns
A culture of feedback

Embracing diversity

Teamwork

Engagement and loyalty

Growth and development



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

1. A purpose-driven company culture

o Shift resources to achieve goals
o Inspiration driver for engagement
o Drive performance

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

2. Effective communication patterns

o Clarity
o Courtesy
o Proactivity

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

3. A culture of feedback

o Receptive to give and receive
o Internal and external
o Any aspect of organizational life

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

4. Embracing diversity

o Tolerance and acceptance of others
o Aware about difference
o Evaluate impact of differences

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

5. Teamwork

o Mutual understanding
o Focus on team accomplishment
o Fast, better and more efficient

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

6. Engagement and loyalty

o Psychological meaningfulness
o Psychological safety
o Availability

LEAN

SOLUTIONS



7 CHARACTERISTICS OF

SUCCESSFUL COMPANY CULTURE

7. Growth and development

o Position-based growth
o Professional growth
o Financial growth

LEAN

SOLUTIONS



LEADERSHIP

REQUIREMENTS

o The majority of people, if given leadership, respect, opportunities
for satisfaction and worthwhile goals, will attempt to excel.

o As leaders, we need to have a set of beliefs, expectations, and
direction, that focuses everyone in the organization on critical
objectives in an effective manner.

LEAN

SOLUTIONS



1) Commit to Self Development

o Emmmm

4) Create Visionand Align Goals 2) Coachand Develop Others

3) Dally Management & Kaizen

LEAN

SCLUTIONS
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WHAT IS

A set of daily and weekly actions, tools, and
behaviors, that leaders apply to build and
sustain a continuous improvement culture.




WHO USES

LEAN STANDARD WORK?

All leaders! However, it varies based on the roles and responsibilities.

% of Work (time that should be

el standardized
Executives 10-15% Standard work is LESS structured
Support Department Managers 25% ®  %of time standard
® Specific sequence
® Specific time of day
Value Stream Managers 50% O More time for discretionary
tasks
Value Stream support staff 50% Standard work is MORE
Team leaders 80% structured
® % of time standard
® Specific sequence
. e
Operators (Associates) 95% + . Specific time of day

Less time for discretionary
tasks

Exec.
10%

Supervisors
70%

)

Hourly
Employees
95%

LEAN

SCLUTIONS



WHY FOLLOW

LEADER STANDARD

You are creating a culture that...

o Solves problems quickly, creatively, and permanently
o Collaborate instinctively

o Make continual gains in performance
o Develops the next generation of leaders
o Deliver Superior Financial Results

LEAN

SOLUTIONS



LEADER STANDARD WORK MATRIX

Tasks Category  Team Leader Supervisor Operations Team or Plant Manager*
Tier1 Lead Attend ‘Ilper day (rotate through areas
responsible for)
Tier 2 Attend Lead
Tier 3 Attend Lead
Plant Board Attend
] . = Verify visual system up to date

Standard Wark : 8::? :Md“ = Audit 1 per week per area 1 per week

" SRS 8S neccasny; = Verify standard work revision is current

Observe for abnormal - follow escalation | Observe for abnormal - follow escalation During Gemba:

Process Performance

Menitor:

+ Hour by Hour boards

+ PM completion

+ 55

» Product quality (incoming and outgoing)
Frequently throughout the day

= Audit logs

= Maniter 55/PM

= Manitor hour by hour boards
= Daily KPI team board audit

Minimum: start/End of shift

+ Review corrective actions / plans for top
issues

» Discuss team board problem sclving process
+ Review training matrix and ensure plans in
place

+ Pay attention to lean waste and review plans

Gemba Walk

wi/ Supervisor

= 1 daily with team leaders
=1 per week per area with Ops Mar

1 per week per area

Continuous
Improvement

Kaizen on the line:
»solve a problem
» complete item from team board

» Follow up on member ideas
= Cl coaching
= Support/lead mfg initiatives

+ Lead strategic initiatives
+ Lead operations Cl project

Training

- train new member
» maintain training matrix
« learn a job on the line

» Ensure proper training and document upkeep

» Support /provide training

Safety

« Daily 2-5 minute safety discussion
- Safety Audit

= Daily 2-5 minute safety discussion
- Safety Audit

« Daily 2-5 minute safety discussion
« Safety Audit

LSW Review

Review Team Leader

Review Supervisor

HR

Motify team of OT

« Staffing
» Assess member performance
= Promation/disciplinary action

» Assist supervisor as required
« Hr activities for direct reports as required




LEADER STANDARD WORK

Daily Tasks MNaotes: Tasks Assignmernts:

Cortinuous Improverment: Self:

D Tier1 Mesting- Lead [ afand [] Oppariunites:

D Thar 2 masting- I;J.'.uJD Al'.:JH.ID

|:| Tier 3 Meating- Lead [ atend [

[[] Gemba welk Lead [] atend [

L]
0]
I:l Froblems

Mﬂﬂﬂn Times a Day Tasks Tasks Assignmenis:
THhors

oo

D Hour by Hour Boa s

|:| 53 Auckt

Acting:

YN
OO0 0mnn

findleansolutions.com



IMPROVEMENT
KATA THINKING




The Improvement Kata 1
3

Establish
your Next
Target
Condition,

Get the
Direction or
Challenge

Practice and Learn a Scientific Way
of Achieving Goals

4

Conduct Experiments
Grasp the to get there
Current

Condition

LEARNING

OBJECTIVES

Apply the Improvement Kata methodologies,
models, and tools

Recognize the value of the Coaching Kata
methodology

Gain a continuous improvement view of how
the Toyota Improvement Kata and Coaching
Kata can be used

LN\
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LESSON 1
An Introduction to Kata
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MANAGING PEOPLE FOR e
| IMPROV(HH[T. ‘D‘PTWENESS, Ty
AND SUPERIOR RESULTS
MIKE
ROTHER

——r

The
Improvement
Kata Pattern

EXCERPT FROM TOYOTA KATA

Thcrc darc pcrhaps {Jﬂl}’ tl'IIL'C thiﬂgﬁ W can :ll'l(.{ I'IL'C(_{ o kH{]W Wll'l'l C-‘._‘l'tilil'll')"l “-'l'lL'l'C we

darc, WhCl’L‘ we want to }JE, HI'IKJ l})- “"l'l:it HEAns we Hh[}uld mancéuver th{.‘ LlI'H_'le”dl' tcrritury

thWL‘EI’l I'ILTC ill'l\'J tl'lL'l'L'. ;"’LI'I(.{ 'l'l'll: rest is SUPP[JEL'L{ (] [JL‘ S(]lTIL'“-’l'l'dl' LlI'lL'lEEll’, l)(:{.'ill.lbi(_‘ wcC

cannot see into 'l'l'll.: future! ﬂ'](.‘ wdy I'—I'(]ITl "-'\-'I'ICI'E We are to WhL‘l’L‘ WE want to hl: nextisa

gray Zzonc FL.I” UFLII'IFUIL'SL'CH[)IC UhﬁtilclL‘ﬁ, prul)l{:ms, ﬂl'l(_{ issues th'dt WC Ccan (]1'[]}" discuw:r

HI{)HE l']'ll.: W..l}" 'T]']L' l]l_'ﬁt WwWe Ccan {JU is to I{HUW tl'll_' HPPT[)HL'I'I, tl'l(: means, we can thili){(:

for dculing with the unclear p:ith to a new desired condition, not what the content and

steps of our actions—the solutions—will be.

— Toyota Kata (2009), page 8

By Mike Rother

parickadams



QUICK QUESTION

If you’re running a race and
you pass the person in second
place, what place are you in?



QUICK QUESTION

YOU’RE IN SECOND PLACE!

SSSSSSSSS



QUICK QUESTION

DON'T BELIEVE

EVERYTHING
YOU THINK

Test it!




,v

WHAT IS
TOYOTA KATA ABOUT?

' A way of working, and of working together.

' Scientific thinking as an ingredient that makes some
teams and organizations particularly effective. A
21st Century skill.

' Thinking - and culture? - that you can develop
through practice,

LEAN

SOLUTIONS
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2003-2009 WE STUDIED TOYOTA'S
*MANAGEMENT* APPROACH
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HERE'S WHAT

WE FOUND

== IExa les:
» Visible -« Toyota’s results -Sh?g-f?gor techniques
Stuff

e "Lean” tools & practices :?;T,bfev;ﬂ:ss

- Problem Solving
NS




HERE'S WHAT

WE FOUND

Visible -« Toyota’s results
Stuff  «”Lean” tools & practices

Less 1) A systematic, scientific
: Visible way of thinking & acting
lgc;fjt Stuff 2) Managers teaching their

this people this way of thinking




WHAT IS THE
PURPOSE OF TOYOTA KATA?

o Engage staff in practicing daily continuous improvement

o Provide staff with a routine to enhance coaching skills and develop
habits

o Equip people with a pattern and a mindset that is discovery oriented
(rooted in scientific thinking)

o Develop behaviors within the organization that leverage the philosophy
of continuous improvement to achieve operational excellence

LEAN

SOLUTIONS



Scientific Thinking Everyday

A life skill anyone can learn




SCIENTIFIC METHOD

Observation/Question
Research
Hypothesis
Experiement

Collect Data

Analysis

Conclusion



Scientific Thinking
for EVERYONE

What we P What
expect Learning _ actually
to happen e~ happened

SCIENTIFIC

THINKING

Scientific thinking is a routine of
intentional coordination between what we
think will happen (theory), what actually
happens (evidence), and adjusting based
on what we learn from the difference.




2. 3.
STARTER
COACHING
Structured routines
for beginners Corrective feedback
to practice to ensure the Learner
fundamentals practices the right
patterns
1. 4,

MASTERY
PRACTICE

Growing self

A little every day "I'm getting better at this"
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THIS IS WHAT
YOU WANT TO FEEL

@ Awkward @ Uncomfortable
@ Slow @ It Feels Wrong
Unnatural Difficult

@ siif

@ Really Had to Think

LEAN

SCLUTIONS




THE IMPROVEMENT
KATA PATTERN

Establish \d_)

your Next
Target

Condition

Conduct Experiments
to get there

Get the
Direction or

Practice and Learn a Scientific Way Challeng
e e

of Achieving Goals

Grasp the
Current
Condition



THE IMPROVEMENT
KATA PATTERN

H——>Q—— 6 —®

Understand the
Direction or Challenge

Grasp the
Current Condition

Establish the
Next Target Condition

Experiment Toward
the Target Condition

Planning Phase

I@
©

Executing Phase

LEAN

SOLUTIONS




THE IMPROVEMENT
KATA PATTERN

Establish \d_)

your Next
Target

Condition

Conduct Experiments
to get there

Get the
Direction or

Practice and Learn a Scientific Way Challeng
e e

of Achieving Goals

Grasp the
Current
Condition



THE IMPROVEMENT
KATA PATTERN

,‘\(\G 0“'\ ge

“e N
5 | Next 004;‘(\3\\9
Threshold of Obstacles Target
Knowledge ™= my, \ Cczg\actlég)on

Sy ©
Current
Condition

SN =AY
Experiments




UNDERSTANDING
THE CHALLENGE

o Don't Need to Know How You Will Arrive at The Finish Line

FINISH

o Gives us a Sense of Direction




Organization
Level

Value Stream 4
Level x

Process @
Level x

Understand

the Direction Grasp the Establish the
or Challenge Current Next Target
(from level above) Condition Condition

Experiment
Toward the
Target Condition

Longer-Cycle

(Organizatior*{s vision and stpgegic objectives, Experiments
Current State uture State
‘ Value Stream Value Stream
Mapping Mapping
T
! Short-Cycle
‘ 1 Experiments
1
1




Frames Frames X‘ Frames X‘
,

Understand Grasp the Establish the Experiment
the Direction Current Next Target Toward the Target
or Challenge Condition Condition Condition

..
‘n‘ w

In what direction should process teams
improve, using the Improvement Kata
pattern?

2

VSM Here

Understand the
Direction or Challenge
D § S
| SCGLUTIONS
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LESSON 2

Where Are You Going?
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Target

ProceSIS' Team A ( condition
Process Team B Jarget

I' Condition
Target

Process Team C Condition

T

Next

Target
Condition

Next

Target

Condition

N

Next

Target

Condition

Challenge

Typically a
6-month
to 3-year
time frame



Scientific Thinking
for EVERYONE

THE
LEARNERS

STORYBOARD

d A



Focus Process: Lab

Challenge: Done in 45

Experimenting
Record

Current

Target Condition
Condition

Achieve by:

Obstacles Parking Lot

LEAN

SCOLUTIONS



LESSON 2

Grasp the
Current Condition

] < LEAN



THE IMPROVEMENT
KATA PATTERN

Threshold of Obstacles
Knowledge == § \

° \
Current j
Condition




PROCESS ANALYSIS

GRAPH PROCESS OUTCOME PERFORMANCE
How is the : ]

AND PLANNED

frequently should the

STUDY THE PROCESS’S OPERA

CHECK EQUIPMENT CAPACITY

equl |

CALCULATE THE CORE

LEAN

SCLUTIONS




PROCESS ANALYSIS

@ GRAPH PROCESS OUTCOME PERFORMANCE AR AEN'Y
How is the process performing over time? :F




PROCESS ANALYSIS

CALCULATE THE CUSTOMER DEMAND RATE L
@ AND PLANNED CYCLE TIME iRpaA-amL

How frequently should the process do what it does?




PROCESS ANALYSIS

STUDY THE PROCESS’S OPERATING PATTERNS L H
O Draw a block diagram of the process steps and sequence. AR AEN'Y
O Time exit cycles and draw run charts, to make variation visible. :F’
0 Record your observations about the current operating patterns. .

8 W




PROCESS ANALYSIS

CHECK EQUIPMENT CAPACITY | ,h‘ '
Are there any equipment constraints? What are they? HoA
(This step is only for processes that include automated equipment.) H




PROCESS ANALYSIS

CALCULATE THE CORE WORK CONTENT

How many operators would be necessary
if the process had no variation?




Focus Process: [ ,agb Challenge: [Doneinh ¢5

Target Condition Current Experimenting
Achieve by: Condition Record

Obstacles Parking Lot

LEAN

SCOLUTIONS




THE IMPROVEMENT
KATA PATTERN

Threshold of Obstacles
Knowledge == § \

° \
Current j
Condition




QUIZ 6: )‘

1. What is necessary for world class ‘operational excellence’?
*  Process Improvement + Culture Improvement + Leadership Improvement

2. What is the first step in strategic planning (Hoshin Kanri) for an organization?
« Establish and agree on the Mission, Vision, and Goals

3. What are the four parts of Dr. Jeff Likers Leadership Development Model?
* First, Commit to Self-development. Second, Coach and Develop others.
Third, Daily Management and Kaizen. Fourth, Create Vision and Align
Goals.

4. What are the four steps to Toyota Kata?
* 1. Get the Direction 2. Grasp the Current Condition 3. Establish your Next
Target Condition 4. Conduct Experiments to Get There

5. A Kanban is used as a signal for movement of raw materials. In which
direction does a Kanban usually move?
* It moves to the supplier of the materials, parts, or finished goods



VALUE
STREAM
MAPPING

DEEPER DIVE!
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INTRODUCTION

Definition: All the actions (both value added
and non-value added) currently required to
bring a product from raw material to customer.

o Shows the "Big Picture”.

o Documents the path from customer to
supplier and back.



WHY IS THIS

AN ESSENTIAL

o Helps you “see” the flow

o Identify the waste and its source
o Provides a common language
o Decisions about the flow become apparent

o Linkage between information flow and material flow

LEAN

SOLUTIONS



REDUCE —

LEAD TIME

o Lead time is measured from the point where flow is initiated or triggered in a process until the
product or service reaches the customer

o The aim is to reduce this timeframe by only producing in response to a pull from the customer
(or the next process as customer) and eliminating the things that waste time and resources.

o LT reduction is often accomplished by eliminating queue times between processes

v

ORDER > LEAD TIME CASH

“All we're trying to do is shorten the time line..."
Taiichi Ohno LEAN

SCLUTIONS



CURRENT STATE
VS MAP STEPS

o Step 1: Identify customer requirements and calculate takt time
o Our customer is sometimes internal or external
o Our customer is also the shareholder

o Step 2: (DATA BLOCKS) ldentify Main Processes In Order

o Each one will be different and unique to the area you are
working with.

o A data block is created when a person or area passes a
product or service to the next step.



CURRENT STATE
VS MAP STEPS

o Step 3: Add arrows for the Flow of Information.
o Straight arrows

o Right Angles (NO diagonals)

o Information flow arrows

o Step 4: Walk the Value Stream: Add inventory / delay queues. Note
movement and inventory

o What will be considered the WIP? What is considered inventory?

o Inventory triangles should be noted between process blocks.

o Stay customer centric here. A customer doesn't care if you have
a price on a line item if they are waiting for a package. ..

LEAN

SOLUTIONS



CURRENT STATE
VS MAP STEPS

o Step 5: Walk the Value Stream - Populate the Data Boxes with Metrics
o ldentify Key Performance Indicators for the Value Stream.
o For today => See Data Box

o Step 6: Summarize Value Stream Metrics - Calculate Lead Time Ladder

o Lead time complete = lead time PLUS Inventory
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DATA INTEGRITY

There are four scenarios for data collection.
' Data exists
. Data can be gathered through observation of work

Data can be collected through simulation of activities

' If you cannot observe or simulate the activity you may
have to make an educated "estimate”

LEAN

SCLUTIONS



CREATING THE CURRENT STATE VALUE STREAM MAP

Always Start With
the Customer

* What capability /service do you provide?

* What are the boundaries of your map?
/W * What is the demand profile?

d A




TAKT TIME

o g Time Available / Period

) 3 Takt Time = ]
Customer Demand / Period

Takt Time — The available production time divided by customer demand.

The first step in Standard Work development is understanding the customer requirements.
o Defining the "right goods or services”, is done in the design and development process.
o The steps to transform the raw material or data to the customer defined value are
captured as the work elements.
o To provide goods and services “in the right quantity, at the right time”, customer demand

(takt time) must be understood.

N\



TAKT TIME EXAMPLE s

Takt Time = Demand Rate
o  Synchronizes pace of processing to match pace of
customer need.

Effective working time per time period
Customer requirement during the time
elsiglele

Takt Time =

460 minutes /day _

= — 10 minutes per quote

46 quotes

Ideally, one quote every 10 minutes must be processed

LEAN

SOLUTIONS
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Custommar

13,200 pes'mo
- 12,000 "L
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Cuztomer
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SHIFPING

Staging
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o i Prodwction
Michizan [ !Eimm‘ | Coutrsl
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CURRENT STATE MAP

Michigan
Steel Co.

500 ft. coils

Tues &
Thurs

Coils
5 days

5 Days

ol

STAMPING

200 Ton

/N

C/T=1 second

4600L
2400

C/O=1 hour

R

Uptime=85%

Rework =50%

P7 600 sec avai

EPE=2 weeks

1 Second

7.6 Days

C/T=39 secondﬂ

C/O=10 minute

Uptime=100%

2 Shifts

1600L

1100L
600R

C/T=46 second

850R

C/0=10 minute

C/T=62 second§

C/0=0

Uptime=80%

2 Shifts

Uptime=100%

12001
640R

2 Shifts

27,600 sec.avai

39 Seconds

1.8 Days

27,600 sec.avai

46 Seconds

2.7 Days

27,600 sec.avai

62 Seconds

2 Days

6-Week Production 90/60/30 day
Forecast Control Forecasts
| Daily Orders| Customer
Weekly Fax -
MRP 18,400 pcs/mo
- 12,000 “L”
- 6400 “R”
Tray=20 pcs
2 Shifts
Weekly Schedule
Daily Ship
Schedule
1x
Daily
S.WELD #1 S.WELD#2 ASSEMBL Y#3 SHIPPING
1 Person ﬂ]]]]]:lZNI]]]]ID) 1 Person ﬂ]]]]II}) AI]]II]]I} 1 Person ﬂ]]]]II}) AI]]II]]I} 1 Person ﬂ]]]]II})ﬂ]]]]]]I[) Staging

2700L
IC/T=40 secondg 1440

C/0=0 R
Uptime=100%
2 Shifts
P7,600 sec.avai

Production Lead Time
23.6 Days

Value-Added Time
188 Seconds

4.5 Days

40 Seconds




CURRENT STATE MAP

6-Week Production 90/60/30 day
Michigan < Forecast Control Forecasts Cust
: ustomer
P Daily Orders
Steel Co. < Weekly Fax y
500 ft. coils MRP 18,400 pcs/mo
- 12,000 “L”
- 6400 “R”
Tray=20 pcs
2 Shifts
Weekly Schedule
arge Batch
Orders
Daily Ship
Tues &
Thurs
ol O 1x
Schedule Daily

Point:

STAMPING S.WELD #1

1 Person

S.WELD#2
1 Person

SSEMBLY#12
1 Person

SHIPPING
Staging

Imbalanced
Processes

S [C/T=39 secondg Lo C/T=46 secondd CIT=40 second3 27001
C/0=10 minute: C/0=10 minute C/0=0
Uptime=100% Uptime=80% Uptime=100% Uptime=100%
2 Shifts 2 Shifts 2 Shifts
P7,600 sec avai 27,600 sec.avail 27,600 sec.availl 27,600 sec.availl
EPE=2 weeks Production Lead Time
5 Days 7.6 Days 2.7 Days 2 Days 4.5 Days 23.6 Days
1 Second 39 Seconds 46 Seconds 62 Seconds 40 Seconds Value-Added Time
188 Seconds
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KANBAN CARDS &
SYSTEMS
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Pull Production

Kanban Instructs previous MR?
Deliveries from process to produce. Planning
supplier Including suppliers Schedule
o1 |==> | or2 |=> | or3 |=>| ora
As product is used in each Delivered to
process material is drawn from Customer

previous processes through
Kanban authority. Minimizing
WIP and finished stocks.
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Customer

Burger
KitChen Regulator Tl"S

ik

As each burger is consumed . . .
They are removed from the regulator . . .
And then replenished by the kitchen . . .
Not made to a forecast and pushed at the customer
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)
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WHAT IS A

GEMBA WALK?

o Its purpose is to allow managers and leaders to observe the
actual work process, engage with employees, gain knowledge
about the work process and explore opportunities for
continuous improvement.

o A Gemba Walk is also an opportunity for managers and
leaders to coach and receive coaching.




GEMBA WALKS

ARE NOT DONE ALONE

Step 1: Use your LSW to establish a day/time and stick to
your schedule. Make it routine!




DEFINE
THE PURPOS

Coach appropriate behaviors to participants:
o One conversation at a time.
o Show respect. Listen more than you talk.

o Make no on the spot judgements, seek to understand.

LEAN

SCLUTIONS



TYPES OF
GEMBA WALKS

' Safety

55

Waste — Waste Walk

Process Focus — Never Focus
on Individuals

Walk the Value Stream of a Product

LEAN

SCLUTIONS




WHAT TO DO
ON A GEMBA WALK

o If with another leader, ask to SEE their leader standard work
o Review Hr x Hr and Tier Boards

o Review corrective actions / plans for top issues

o Discuss team board problem solving process

o Review training matrix and ensure plans are in place

o Pay attention to lean waste and review plans




TIPS & POINTS

TO REMEMBER

Step 1: Create a Theme

Before a walk begins, managers should pick a theme to guide the entire
Gemba walk. This narrows the focus of the Gemba walk and yields better
results, as attention is not spread amongst different themes and objectives.
Once a theme has been chosen it's easier to tailor your Gemba walk
guestions to the theme you chose, and ask quality questions.

LEAN

SCLUTIONS



TIPS & POINTS

TO REMEMBER

Step 2: Prepare the Team

Inform the team by explaining what a Gemba walk is and what to expect from a
routine Gemba walk. Share this in your Tier Meetings. Consider sharing your
checklist, too.

This lowers a team’s anxiety as the Gemba walk will not be perceived as an
evaluation, but rather, a collaboration between participants. Getting buy-in from
the team beforehand will also raise questions that could have been missed.

LEAN

SCLUTIONS



TIPS & POINTS

TO REMEMBER

Step 3: Focus on the Process

Stick to the evaluation of the process and how things are done. Here, a
checklist can help. By writing questions that force you to assess the process,

not the person, you can avoid the most common Gemba walk mistakes:
blaming.

Remember: You are there to identify opportunities of improvement in
the process and barriers on the shop floor hindering productivity.

LEAN

SOLUTIONS



TIPS & POINTS

TO REMEMBER

Step 4: Keep the Value Stream Front & Center

Make sure your checklist traces the whole value stream. By sketching these
questions out beforehand, you can ensure you don't miss any crucial stations
Or processes.

Focusing the bulk of your Gemba walk on the value chain is more effective in
identifying bottlenecks and potential pockets of waste. Removing such
bottlenecks will improve overall performance across the value chain.

LEAN

SOLUTIONS



TIPS & POINTS

TO REMEMBER

Step 5: Record Your Observations

Record everything. Record every data point you encounter on your Gemba
walk. Don't make assumptions or recommendations before journaling everything
you find on the Gemba walk. Here, checklists are helpful. You can record your
observations as answers to the questions you know you need answered. You
can also just take notes or record and document your findings via video.

Regardless of method: record, record, record!

LEAN

SCLUTIONS



TIPS & POINTS

TO REMEMBER

Step 6: Get a Second Vantage Point

Once the Gemba walk has concluded and all relevant information has been
recorded, seek a second opinion. Better yet, have another team member write
their own checklist. Having a fresh set of eyes review your findings could
yield important insights.

Comparing checklists can help you locate any gaps in your own thinking. This
second perspective could be someone far removed from the operations or an
experienced operator who did not take part in the Gemba walk. Feedback
reveals overlooked information.

LEAN

SOLUTIONS



TIPS & POINTS

TO REMEMBER

Step 7: Solicit Feedback

Present your findings to the team regardless of outcome. Whether your findings were
insignificant and no changes need to be made to the operations or vice versa. This
brings the collaboration between stakeholders full circle and negates any feelings of
being watched by the team during the Gemba walk.

If changes need to be made, include them in your presentation tying back to your
findings. This brings buy-in from all stakeholders and increases probability of success
once the change to operations occurs.

Conclusion

Gemba walks are a crucial observational method for assessing a manufacturing operation.
Checklists are an easy, quick tool for adding structure to your observations, and for getting
more out of the gemba walks you schedule. Use a checklist and stick to your plan.

LEAN
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QUESTIONS
TO ASK

Simple 3 Question Summary:

1. What is Working?

2. What Is NOT Working?

3. Given That, What Will You Do Differently Going Forward?

LEAN

SCLUTIONS



GEMBA CHECKLIST

What are you
currently working on?

Is there an established
process for this type of work?

Do you have any problems with
the established processes?

Why is there a problem? How
can you fix the problem?

What do you do to recognize
root cause of the problem?

Who do you speak with if
there’'s a certain problem?

LEAN

SCOLUTIONS




QuIZ 7 2 SN

1. How do you calculate Takt Time?
* Available Time divided by Customer Demand

2. A Kanban is used as a signal for movement of raw materials. In which
direction does a Kanban usually move?
* It moves to the supplier of the materials, parts, or finished goods

3. What three questions can you ask on a gemba walk?
*  What is working? What is not working? What can we do differently going
forward?



QUESTIONS?

A V{ LEAN
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LEAN

SOLUTIONS

Lean Six Sigma Training
Green Belt

brought to you by:
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PROJECT CHECK-IN'S

o What is your Problem Statement? What are your objectives?
o Give an Update on your Project

o Do you have any roadblocks? Do you need help with anything?
o What are your next steps?
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Problem Statement

Example of a Strong
Problem Sta!__ement

Problem statement:
irter, the California distribution center sent 108,000 packages. Of those packages, 15,000
=turned, resulting in a 13.8 percent return rate. The rate of return is above the accepted 7 percent
rate and cost the company an additional $372,000 for the quarter. Over the course of the year, the current
process could result in additional costs of over 51.4 million.

This problem statement covers all the basic information:

When? - During the first quarter of this year.

Where? - The California distribution center

What? - Returns

How many? - 15,000, or 6.8 percent above expectations

What is the magnitude? - The cost could be $1.4 million a year




Project Charter

Project Charter

PROJECT INFORMATION

Project
Title: Project Initiation Date:
Problem Statement:
Project Goals:
In Scope (Inclusions): Out of Scope (Exclusions):

Project Champion:

Process Owner(s):

Project Manager:

Core Team Members:

Target Completion Date:

Objective

Objective #1

Objective #2

Objective #3

findleansolutions.com

brought to you by:
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SIPOC

Process/Project Name:

Date:

Prepared By:

Notes:

| suPPLIERs | INPUTS

SIPOC WORKSHEET

____outeurs | CUSTOMERS

Who supplies the
process inputs?

What inputs are
required?

What are the major
steps in the process?

What are the process
outputs?

Who receives the
outputs?

brought to you by:
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Process Map

Our Company General Process Sequencerev. 1

g Procurement Customer Customer
g Process Receiving | Feedback
[ I
g Document Al = S i Du;
§ Resource Control o Corrective
2 Calibration o Internal 3
(% REQ 4 Managment Record Management (g R e.es Audit L Fa Act:oq. Data
e — . Management 4 Procias Preventive |- oamw Analysis
=% Trainie éie. T T insmimenta ) wed T T
Orcters ¥ Updates,  Contrated | + Resowces Mpvovement Ta
-, ¥ ¥ Date
' v I
Quotation Froduct: | oo .| Process
Process Design R Design [ —Frooess Specse| Package..
: Production Label. Ship
T =
Sehadue, -
g - Toqntnry | Work Qucler Pachel .
Pa: - e
& Sales | oyanmes, owes, | Scheduling l £
E Order Shigping info.
Acceptance I T
) Data BOM. 5 Mw:"qmmm
1
| Supplier = Nonconforming  |—.So% Sci
Inventory Selection, o Prodac Pmoegs Diapostion™ rap
Process | imenicry Date— Procurement
ROYA. |
- Feactwcs.
E v ¥
3 Order Fulfillment —— Products, Senvices
"
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Value Stream Map

( Production control

/
eekly order,
/N

Monthly order ‘

‘ Supplier Customer

Information flows |

Material flows

Monthly

AR ——

Process A Process B Process C Shipping
O/ O/ o),

C/T = 300 sec A /T = 45 sec A /T = 300 sec A

/O = 60 min 1202 C/0 = 10 min 733 C/O = 240 min 593

Uptime = 80% Uptime = 90% Uptime = 100%

2 Shifts 2 Shifts 2 Shifts

\ 27000 sec available 27000 sec available 27000 sec available J

[ 6aays 4 days 1 day 3 days Production lead time = 14 days | )
. 300 sec 45 sec 240 sec Processing time = 585 sec :
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Check Sheets

Motor Assembly Check Sheet
Name of Data Recorder: Lester B. Rapp

Location: Rochester, New York
Data Collection Dates: 1/17 - 1/23
Dates Check Sheet
Sunda Monday Tuesday Wednesday | Thursday Friday Saturday || TOTAL Date:
Supplied parts rusted I”””” ””I ”” ” 20| Verification Stage Section:
e Product: Machine:
Misaligned weld Il [ 5 ;
Total inspected: Inspector:
Improper test procedure 0 Batch: shift:
Wrong part issued ” 3 Specification (weight) |Variation Verifications Frequency
<-0.03 [ X
Film on parts 0
-0.03 | X
Voids in casting ”” ” 6 -0.02 X[ X|Xx
Incorrect dimensions ” 2 001 |[X|X|X[X[X|X[X|X
5.20 0 X[X|X[X[X|[X[X]|X[X[|X[X]|X
Adhesive failure 0]
0.01 X|IX|X[X[X[X[X
Masking insufficient 1] 0.02 | X|x|x
Spray failure 11111 5 0.03 |X|x
|| >0.03 | X
TOTAL! 10, 13 10 5 4 TOTAL
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Pareto Chart

120 90%

Vital / o
> FTN,./ 70% O
0 c
3
o 80 4 60% &
g ~+
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g 60 Many .
B 40% 5
=
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[p]

20%
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10%
0 0%
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Cause & Effect Diagram
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Man Machine Methods
(Personnel) (Equipment) (Documents)
Fatiguc\ Lack of m‘:‘l‘“"”
automated
code transcription
. of 12
Operator population/re characters
distraction view
12-digit production
code found
> incorrectly
transcribed on
a:f::t:m Label hard :')imt facilty [ddmmmyy]
numbers/letters to read ighting
Constant alarms
Measurement Materials Mother Nature
(Precision) (Tools, consumables) (External Environment)




FMEA

Identify all the probable
failure modes

2. Review History

Base the analysis on
experience, review, previous

history, and brainstorming

3. Score

For each failure mode assign a
value of 1-10 scale for severity,
probability of occurrence, and

probability of detection.

[Process e Prodhact Namse

Aptens - Deplaphicrybaticn snd exration

[Process Owner

o Inpar Potensial Fasure Mode Perential Fallere Effects

¥
\

Failure Modes Effects Analysis

Current Contrals
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[P recared by

PrMEA Due

Actieas Recommended

DEPHOSPHORY LATION

1 the sew
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4. Calculate RPN

Multiply the Scores of Item
3 together.

5. Rank

Address the items with
highest RPN first.

6. Recalculate RPN

After address issues, recalculate
the RPN and re-rank.
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Monitoring with SPC

Statistical Process Control ( SPC ):

« SPC is used for monitoring of a process to make sure itis ‘ in
control’

« The most common method of SPC is a
Control Chart

« SPC was first introduced in the 1930 by Walter Shewhart and

then popularized in the 1960 and 1970 by Joseph Juran and was
the basis of the Motorola ‘Six Sigma’ Quality program.



A Control Chart

Special Cause

Variation Process is ——

“Out of Control”
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Run Chart of data

Common Cause
Variation Process is
“In Control”

Special Cause
Variation Process is
“Out of Control”

NP0 ON DO P PR R DD

Sequence/Time Scale

2 1, points
80 - Upper Control

Limit UCL
70
60 -

Mean

50 - .v'x Average
o o ‘e
30»

Lower Control
20 - Limit LCL
>
10 -

0
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2 types of Variation shown on Control Chart

1. Common Cause Variation

Expected, natural and inherent in every process. Due to random small changes
in the process inputs. Small changes in temperature, vibration, wait time or
worker energy level are examples. ‘Chronic’ variation

2. Special Cause Variation /| Assignable Cause Variation

Unexpected, not part of the process. Often due to external influences out of our
control such as accidents, mechanical or electrical failures. ‘Sporadic’ variation.
Can be either an ‘Outlier’ or an unusual ‘Pattern or Trend’ in the data. See the
‘Western Electric’ tests for Special Causes.
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Control and Out of Control

90 -

80 - J

0 Upper

60 - Control Limit
P EELY ue

50 -

SEaTTa e y

U Lower

20 - Control Limit

LCL
10 -
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Control Charts

« Control Charts indicate when a process is “out of control” or exhibiting Special
Cause variation.

« Control Charts incorporate upper and lower Control Limits.
— The limits are typically +/- 3 o from the Center Line.

— These limits represent 99.73% of natural variability for Normal Distributions.

» Use of Control Charts can be applied to all processes.

— Services, manufacturing and retail are just a few industries with SPC
applications.

« Control Limits are used to define the limits that the business is setting for the
process.

— ldeally Control Limits should be narrower than customer specs.
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Considerations when selecting a control chart

There are over 10 different types of Control Chart !

Many factors influence the choice of which control chart to use.
These include:

1.

2.

The type of data being charted (Variable or Attribute )

The required sensitivity (size of the change to be detected) of the chart
The subgroup size / sample size

The ease and cost of sampling

Production volumes

PATRICK

ADAMS



SigmaXL Control Chart Selection Tool

Help SigmaXL SigmaXL Chart Tools
B
Control Reliability/ Recall SigmaXL
Charts ¥ | Weibull Analysis Dialog

Basic Control Chart Templates >

Control Chart Selection Tool %

L Individuals i

Individuals & Moving Range

X-Bar & R
X-Bar & S
Attribute Charts >
Nonnormal >
Advanced Charts >

'Tests for Special Causes' Defaults

brought to you by:
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Control Chart Selection Tool

Select Control Chart Data Types and Definitions

— Data Type
-

(¢ Continuous/Variable Data

(" Discrete/Attribute Data

OK >>

Cancel

Help

— Control Charts for Continuous/Variable Data

@ Individuals (subgroup/sample size = 1)

(" Subgroups (subgroup/sample size > 1)

(¢ Individuals

(" Individuals & Moving Range

C X-Bar & Range (subgroup/sample size 2 - 9)

C X-Bar & StDev (subgroup/sample size > 9)
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Process Capability: Capability Studies
Capability Studies:

« Are intended to be regular, periodic, estimations of a process’s ability to meet
customer requirements.

 Can be conducted on both Variable and Attribute Data.

« Are most meaningful when conducted on stable, predictable processes.
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Understanding Process Capability

Process Capability / Process Performance :

« The ability of a process to meet the expectations of the customer

c 1

* Provides insight as to whether the process has a:

— Centering Issue (relative to specification limits)
— Variation Issue

— A combination of Centering and Variation

— Inappropriate specification limits

* Provides a baseline metric for improvement.
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Capability Defined

Incapable Incapable

LSL Average  ysL LSL  AveragddSL

Average

LSL USL

Target
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Step 1 — Shift the Mean

This involves finding the variables that will shift the process to
the target. This is what is done first.

uUsL
LSL | Shift
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Step 2 — Reduce Variation

Reducing Variation is typically not so easy to accomplish and is a main focus
of Six Sigma projects.

LSL | usL
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Shift Mean & Reduce Variation

This is the aim of most Six Sigma projects.

USL

LSL . Shift & Reduce :

<
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Moving Customer Specification limits

Customers usually do not go for this option but if they do...it is the easiest way
to increase capability !

LSL . ustL usL

Move Spec

[
>
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Measure Phase Overview - The Goal

Remember ....The goal of the
Measure Phase was to:

Evaluate the “"As-Is” Capability of the process.
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The Analyze Phase

The Analyze Phase is for determining the ROOT CAUSE of the
problem that we are trying to solve.
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Current & Future State Value Stream Map

Value Stream Mapping

Current State

Future State




Root Cause Analysis

Perception of presenting problem

Clarify the problem

“Real” problem

:

Understand the way
work is done

)

Gemba

Why? — Direct cause

Why? —»  Cause
Why? —»  Cause
Why? —>  Cause

Why? —> Root cause

4

Countermeasures

LEAN

SCGLUTIONS

Grasp the situation
What is the actual problem
in performance?

Problem breakdown
Go to the gemba, get
the facts first-hand,
analyze them thoroughly
and objectively.

Cause investigation
Determine the root
cause of why the
problem is occurring.
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Improve Phase Overview - The Goal

The goals of the Improve Phase are to:

« Come to a Consensus to Select the best and most appropriate
solution

* Pilot or Prototype the solution to test and evaluate its effectiveness

« Implement the improvements into production using good project
management techniques
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Impact/Effort Matrix
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Implementing Solutions in Your Organization

— Work Breakdown Structure (WBS) Chart
— Commonly now called “Tree Diagram’.

Prolcl

Deliverable
1.2

Work
package 2.2

Work
package 3.2

Work Work
package package
1.2.1 1.2.2

(Example of WBS)
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Implementing Solutions in Your Organization

— Gantt Chart Example

WEEKS: 1 2 3 4 56 7 8 9 1021 2223

wBs 1 Summary Element 1  |JEEIRNEENNN 57% complete

WBS 1.1 Activity A
~ START-TO-START
WBS 1.2 Activity B 67% complete

FINISH-TO-START

75% complete

WBS 1.3 Activity C : 50% complete
FINISH-T,O-FINISH

WBS 1.4 Activity D : 0% complete

1
WBS 2 Summary Element 2 DN 0% complete

1
1

WBS 2.1 ACthIty E 0% COITtpleIe

WBS 2.2 Activity F

0% complete

0% complete

WBS 2.3 Activity G
TODAY
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Control Phase
Lean Six Sigma Control



CHANGE

MANAGEMENT

PATRICK

Brought to you by: @|




,v

/ U 4

What is Change Management
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INTRODUCTION

TO CHANGE MANAGEMENT

o Change Management is discipline that guides how we
prepare, equip and support individuals to successfully adopt
change in order to drive organizational success and outcomes

o Change management is proactively managing the people side
of change, to achieve the desired business results

o Research shows that Change Management is the #1 success
factor for any initiative

Brought to you by:@)/Z22 .




JUST HOW IMPORTANT =

IS CHANGE MANAGEMENT TO YOUR PROJECTS?

Percent of Projects That Met Objective

Excellent change
management
94%
Good change
management

Fair change
management

Poor change
management 15%
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EFFECTIVE %5

CHANGE MANAGEM EI\IT SRR

Effectiveness = Quality of Change x Acceptance by your Stakeholders

If you have a Change with Quality at 90% and only 10% on Acceptance, then your
EFFECTIVENESS = 9%

Good acceptance of your change drives high effectiveness in Change Management

Brought toyou by Q) ADAMS LEAN
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MANAGING THE CHANGE

Ensuring that people know
what will happen, when it will happen,
and how it will happen

WILLING: Gaining buy-in or at least
acceptance of the change

ABLE: Providing the information and
tools necessary for people to be
successful in the new work environment

TRICK
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UNDERSTANDING

THE CHANGE

People travel up a “commitment curve” that defines the

The Com m itm ent Cu rve stages for building personal commitment to change

High -
Internalization

) ' . . Individuals make the Vision their own and
While the speed with which an individual create innovative ways to use and improve

moves up the commitment curve may vary,

the stages themselves are inevitable L N
Institutionalization

The Vision is the way work is
done -- the new status quo

Adoption
Individuals are willing to work
with and implement the Vision

B Positive Perception
Individuals understand impacts
and benefits to them

Understanding
Individuals understand the impacts to
the business and their functional area

=
Z
1T}
=
=
=
=
o
O

| Awareness
Contact Individuals are aware of basic
Individuals have heard the  scope and concepts of the Vision
Low Vision initiative exists

Status Quo TIME Vision




PSYCHOLOGY OF CHANGE

Business issues &

SEN DER need to Change RECI EVER

Pan S g%i\ym
-y Jrsg

Personal implications & risk

What a sender says and what a receiver hears can be 2 different messages!




SENDER

Brought to you by:

PSYCHOLOGY OF CHANGE

EXPLAIN

o Why the change is necessary

o How the change affects them

o How the change impacts their group
o How this changes the day-to-day

PRACTICES

Repeat key messages multiple times
Use face-to-face communication
Answer WIIFM (what's in it for me?)

0
0
0
o Use a question and answer format

Immediate supervisors are the
preferred senders
of messages related to
personal impact

LEAN

SCOLUTIONS
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CHANGE MANAGEMENT &
LEAN LEADERSHIP TOOLS

o v )



X

CHANGE

TOOLS

Taking charge of change

Transition Grid
Stop — Keep — Start
Decision Quadrant
Process Mapping
ADKAR Analysis

Metrics and Data Collection

0 O O O O O

TRICK

Brought to you by:@|




Transitions Model

o TRANSITION GRID

o Push problem solving / responsibility down the
lowest levels via the work systems

o Work systems change behaviors, behaviors
change attitudes, attitudes change values

4 Neutral Zone )

o Change Management Tool:
o The Transition Grid

PATRI

=0
AR

Brought to you by:@ ADA
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STOP-KEEP-START

oAsk to realize, why change?

o Change Management Tool:

o Start-Keep-Start (SKS)

o What does the data tell us?

Brought to you by:

What should | stop doing

MNhat should | keep doing

What should | start doing

LEAN

SCOLUTIONS



A
High Impact

Low hanging
fruit

QUADRANT

Maybe later

Not worth
doing

Makes no
difference

Many Variations
> Use Low-Hanging Fruit
Low Effort High Effort Modeled after Eisenhower Matrix

Low Impact

PATRI

Brought to you by:(@)/Z845




ADKAR Model

DICIGINC

Awareness Desire Knowledge Ability Reinforcement
of the need to support and of how to change to implement to sustain
o clhiangp take part in the change the change

the change

ATI
cus

Brought to you by: @)/ A

c

ADKAR

How can we assist individuals to
make personal transitions?
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METRICS

AND DATA COLLECTION

o Start with the end result in mind

o Carefully describe the evidence of that result
o What would we see, feel, hear, or touch

o ldentify the Measure(s)

o Can we Count or Quantify

o Look at the Bigger Picture

o Control, Influence, Consequences (good/bad)

LEAN

Brought to you by: (@) Z84 SOLUTIONS




THE CHANGE LOOP

o Describe the desired state

o Share the future state Plan Plan Plan
Act Act
o Identify and eliminate barriers &=
@) VVOI’k the PDCA CyC|e Check Do Check Do Check Do

o Leverage Lessons Learned

Brought to you by:
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LEADING CHANGE
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8 STEPS OF
| EADING CHANGE

A

NV

Incorporate changes into culture

Never let up

Generate short-term wins

Empower broad-based action

. Communicate the vision for buy-in

Develop a change vision

Create a guiding coalition

| Establish a sense of urgency




8 STEPS OF
| EADING CHANGE

Step 1: Establish a sense of urgency

Actions Needed:

' o Potential Crisis

o Untapped Opportunities

Potential Pitfalls:

o Underestimating
o Paralyzed

o No Leadership

TRI

Brought to you by: (@) KA




8 STEPS OF
| EADING CHANGE

Step 2: Forming a powerful collation
Actions Needed:
o Assemble a Group
o Enough Power
o Teamwork
Potential Pitfalls:

' o No Experience
o Team Leadership

TRICK

Brought to you by:(@)/Z845

LEAN
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8 STEPS OF
| EADING CHANGE

Step 3: Creating a Vision

Actions Needed:

o Create a Vision

o Develop Strategies
Potential Pitfalls:

' o Vision too Complicated
o You Got 5 Minutes

ATRICK

Brought to you by:(@)/Z845
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8 STEPS OF
| EADING CHANGE

Step 4: Communicating the Vision
Actions Needed:

' o Communication
o “Walk the Talk”
Potential Pitfalls:

' o Under Communicating
o Inconsistent Actions

Brought to you by: (@) KA




8 STEPS OF
| EADING CHANGE

Step 5: Empowering Other to Act on the Vision

Actions Needed:

' o Change Structures

o Recognize Contributions
Potential Pitfalls:
o Not Addressing the Naysayers

Brought to you by: (@) KA LEAN

SCLUTIONS




8 STEPS OF
CHANGE

Step 6: Planning For and Creating Short-Term Wins

Actions Needed:

o Define What is Success
o Short-Term Wins

o Recognize and Rewards

Potential Pitfalls:
o Not Recognizing Improvements

Brought to you by:(@)/Z845 LEAN
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8 STEPS OF
| EADING CHANGE

Step 7: Consolidating improvements
and still producing more change

Actions Needed:

o Use Credibility
o Dedicated Employees

o New Projects

Potential Pitfalls:

' o Declaring Victory too Soon

o Not Proving a New Process is Repeatable

TRI

Brought to you by: (@) KA




8 STEPS OF
CHANGE

Step 8: Anchor the new approaches in your organization

Actions Needed:

o Articulate Connections

o Improve Performance

Potential Pitfalls:
o Ignoring the New Normal and Values

o Promoting or Hiring Non-Believers

Brought to you by: ()| i34 LEAN

SCLUTIONS




brought to you by:

@ PATRICK

ADAMS

What is a Control Plan?

A Control Plan is:

« Written summary describing systems used for monitoring/controlling process or
product variation

« ALiving document to be updated as new measurement systems and control methods
are added for continuous improvement

« Often includes concise operator instructions ( SOPs , SWis, OCAPs )
 OCAP = Out of Control Action Plan
« SWI =Standard Work Instructions
« SOP = Standard Operating Instruction

« Made in conjunction with the final project report
« Lessons Learned
« Actual Gains vs Planned Gains
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Control Plan Elements

- _Ccontro/ Plan |

4 Elements of a Control Plan
1. Training

2. Documentation

3. Monitoring

4. Response



Control Plan

Control Plan

brought to you by:
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. Control Control
Stat /
Control Descri Cycle(s) Owere) atus References / Other
Train personnel on new SOP ) Daily Dan Krueger Training completad on SOP £12345
Training
o . Track parts per hour & downtime/fault )
1 Maintain compliance to the new occurences/times and take action on Fix & Train Daity Brian Buchanan Spreadsheet tool provided Fault Tracking Log
Operator SOP. largest issues.
Respond to operator challenges of new Monitoring Wesekly review at | John Stewart Onain.
design to sustain the improvements. production mtg. (supv.) g
. , One time Dan Krueger .
Train personnel on new SOP Training Training completed on SOP £12345
- . Track reasons for being pulled off route . . § .
Maintain compliance to the new " Fix & Train Daity Brian Buchanan
2 Lead/Setup SOP. and take action on largest issues. Spreadsheet tool provided Tracking Log
Respond to lead challenges of new design - . i
to sustain the improvements. Monitoring Weekly review at |John Stewart Onging
production mtg. (supv.)
2 Escalation Plan for Lead/Setup [Train personnel on new response plan Training One time Dan Krueger Training completed on
Maintai . Train personnel on new SOP S i S
4 intain compliance to the new Training One time Dan Krueger Training completed on
Parking Lot SOP.
S

Control Plan Approval and Acknowledgement

Process Owner(s) - Date

APPROVAL

Control Owner Action Acknowledgement

Name and Date

Name and Date

Name and Date

Name and Date
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Congratulations !
You have completed the Lean Six Sigma course.
Good Luck in your Exam !

office@findleansolutions.com

Like us on
Eﬁ Facebook

Facebook.com/findingleansolutions
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