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Introductions

Lean Business System Overview

What Results Should You Expect?
Batch vs. Lean?

ean Business System Tools - BASICS
Lean And Change Management
Linkage To Customer Value

ean Video Examples

ean Exercises

What Is An Improvement You Can Make When You
Return?



Why Lean?

Lean Gets Results!
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Blood Diagnostic Analyzer 10/99

Before e, & Y -

Operators 10 :
Units Per Day (includes OT) 1.7
DL per unit (hours) 62 | BF o @GS M TR e
Thru-put Time (Days) [
Cycle Time (min) 355

After Actuals
Operators 10 - 0%
Units Per Day (incl. OT) 4 +59%
Thru-put Time (Days) 35 - 63%
Cycle Time (Min) 136 - 63%

50% Increase in Productivity — 3" Pass,
after other consultants!
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Hospital Patient Services Area 2005

Before

Tray Line (Meal Assembly)

Baseline Data

No# of Operators per Day
No# of Operators (7 Days)

Square Footage

Seconds to complete (1) Tray

Meals per Day

Total Labor Hours

Pilot #2 Data
» No# of Operators per Day

No# of Operators per Cell
* No# of Cells
« Square Footage (2 Lines)

18
24

2,500
214
2,419
144

15
3

2
552

« Seconds to complete (1) Tray 15.75

 Meals per Day
 Total Labor Hours

e L et e e i e e i e e ———

2,742

72

-38%

-18%
-93%
+13%
-50%




In Lab Processing Time - 2004

Potential Savings for monitored tests 20% - 70%

Thru-put Time STAT TAT | Baseline Data | Revised Lean |  Variance | Percentage Change
Receipt to Result (Minutes) Projections Baseline to Projected

APTT(TECAN) | 3400 | 2500 | 600 | o6
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Core Lab Labor Savings - 2004

Lean Goal | Lean Goal %
FTE Impacted by | Pre Lean | Post-Lean FTE FTE Lean Goal FTE | 1-YRLab | Lab % FTE
Core-Lab Lean FTE Lab FTE | Savings | Reduction Reduction Goals Reduction Lab yr-1 Lab yr-3

Chemistry* | 147 | 98 | 49 | 33% |$ 30557530 1.5 | 10% [$ 9316320]|$ 279489.60
Overtme | [ [ | |$ 7476280 [  [$ 71762.80]|$ 21528840

Tols | | | [ |5 towamss| | |5 50.15608]5 153046824

1 Year Total Labor Opportunity of $510,156
No FTE Layoffs
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SQ Footage Comparison: Options A, B, C

Current and New Building Karlsburger

Net Available

Non Core Laboratory
Micro Laboratory
Core Laboratory

Current
Sq. Ft
34,000

5,191
2,076
7,929

Future —
Ft

varlance Variance %

Comparison to New Building
Using Architect Analysis

/4% Savings
Over Architect’s 2 Floor Plan

15,196

Total Laboratory 22,470

Total Non Laboratory 18,804 32,720

Current and New Building Plan's B & C
Current Future Sq.

Sq. Ft Ft
34,000

Current Vs Revised New
Building Plans with Future
Lean SF Comparisons
59% Savings
But No Second Floor

Variance Variance %

Net Available 7,190
5,191 (1,471)

2,076 0
7,929 (2,468)
15,196 (3,939)

Non Core Laboratory
Micro Laboratory
Core Laboratory
Total Laboratory

11,257

Total Non Laboratory 18,804 29,933 11,129

Current Building Plan A
Current Future Sq.

Sq. Ft Ft Variance Variance %
34,000 0

Utilizing Current State Layout
and Scrapping New Building
Plans 21% Savings
But No New Building

Net Available

-

5,191 (1,471)
2,076 0
7,929 (2,468)
15,196 (3,939)

Non Core Laboratory
Micro Laboratory
Core Laboratory
Total Laboratory

Total Non Laboratory 18,804 3,939
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Construction Options vs. Savings Summary

Option SQFT Renovation | New Const. Total SEVES
New

Current and New Two e oy

Story Lab Building 32,500 $4.4M $11.8M $16.2M $0

Architect’s Plan

Option B & C — One 16,000 Need Est. | $5.84M $5.84M | $10.4M*

Story New Lab

Building & Renovating

Lab

Option A— No New o) Need Est. $0 0) 16.2M*

Building & Renovating
Lab

* Less Renovation cost per Sq. Ft.

** New cost per Sqg. Ft. = $362 based on Flad & Associates Conceptual Pricing Aug 5, 2004
*** Renovation Cost per Sg. Ft. = $162 based cost estimates from FH Construction and Design for 5,280 sq. ft. lab renovation

©2014 Business Improvement Group LLC
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Overall Lean ED Metrics Summary - 2012

Baseline
® Staff Hours 145
® Volume (patients per day) 71.2
® D2D (Minutes) 53 min

Lean Track March

® Staff Hours 159
® Volume patients per day 72
® D2D (Minutes) (42% reduction) 22.65

Lean on Acute Track
® Staff Hours 159
® Volume (patients / day) 77.6
® D2D (Minutes) (47% reduction) 27.9
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Company X - Meeting Results - 2001

Production meetings cut from 4 hours a week to 55

minutes
Cut Finance meetings in 72, 2 ea. 1 hour meetings

to 45 minutes

BDT’s meeting cut from 3 hours/week to 3 hours
every other week

-orecasting process cut from 34 day to 2 hours

HR cut meetings from 1 Y2 hours to 1 hour.

T cut several meetings in 2 yielding 500 hours
savings.

Total Annual Savings 4,578 hours
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Typical Results Yielded through Lean

Up to:

* 90% through put time reductions
« 20-70% increases In productivity
* 90% reductions In inventory

» 95% reductions in Travel Distance

Anyone you dedicate

« 10% or more reduction In defects to continuous
. . - .. ' t will
» 30% reductions in overhead activities 'T;’Jf’hvjr?fglvévs' 18§y

- Significant returns on consulting fees

Implementations Are Budgeted But Self Funding!

©2014 Business Improvemen t Group LLC LAB CONFAB Oct 2014 Page 12
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Batch Exercise

Lab Game Process

Demand = 83 tubes / 2 min

Run time = 10 sec
Capacity = 24 tubes

Outreach (90%) | Registration Processing

» Take tube(s) out of bag *Sort tube(s) by spin/non-spin
» Place label on tube *Spin tube(s)

« Deliver tube(s) *Deliver fybe(s) to festing sites

Courier

In-house (10%) Non-spin

Non-spin

/ Chem 2

B G Uninterrupt:hle

Uninterruptable Demand =30/ 2 min

. ( m Run time = 20 sec
=12 bl
Demand = 5 tubes / 2 min Demand =33/2 min Demapd _l‘ fubes /.2 min he 3 Capacity = 30 tubes
L L Run time = 12 sec .
Run time = 10 sec Run time = 4 sec Uninterruptable

Capacity = 1tube Capacity = 10 tube(s) Capacity =10 tubes

Chem 2 Demand = 2 tubes / 2 min
Chem 3 Demand = 1 tube / 2 min
Run time = 20 sec

Capacity = 30 tubes

- - Outbin |
Outbin Outbin Outbin Outbin




What are the typical
characteristics of a

environment?

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 15



Video
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One Piece Flow vs. Batch

One Piece Flow

Operation 1
10 Notes: _ RN Notes:
Three (3) Operations Three (3) Operations
: Three (3) Operators Three (3) Operators
Operation 2 Each Operation takes one (1) min. Each Operation takes one (1) min.
Movetime=zero(0) | 1T 1111111 Move time = zero (0)
10
|
Operation 3

10

I 1

|

|

|

!

21 30 3 12 . .

_ ‘:& Last piece is completed W> . . kS Lastéalece Is completed
First piece is completed First piece is complete
Time (min) Time (min)

©2014 Business Improvement Group LLC

LAB CONFAB Oct 2014

Page 17



8 Root Causes of

Your Minds P - J_
Setups B T
Travel Distance
Equipment
Process

Idle Time
Space
Variation AN

00 N o 0o & W NP

When you are working on something you don t need...
You can 't work on something you do need!

Variation is the enemy of Lean!

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 18



Today’s Realities...

Our Customers Are Continuously  Our Businesses Must Grow, but

Demanding: Space and Manpower Cannot:
— Higher Quality — Major shortages of qualified
— Better Service personnel
_ Shorter Lead Times — Skilled labor costs are
— Lower Prices inereasing |
_ Faster Response — Space Is expensive
Times — Personnel Education &

Training Is expensive

Our Markets Are Becoming
More Competitive Both
Nationally And Globally!

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 19



What is the Change We are Making?

The “change” Is

converting
from a
based system || Changes i
to a Lean
thinking based =

©2014 Business Improvement GroupLLC ~~ LAB CONFAB Oct2024 . Page?20



Back to Zero

Group Exercise

1. What event or occurrence could set
; | your organization back to zero?
s [0 NEY 2. “What is impossible to do in your

1 o | business today, but, if it could be done,
. 50 ‘o 4 would fundamentally change it for
Fomu ] ey B A the better?”

When a paradigm shifts, everyone goes back to ZERQO!
* CONCEPT G- E

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014




Thinking Lean...

Lean is...
Small... Incremental...
Continuous Improvement

E\ \/@Ify Day

©2014 Business Improvement GroupLLC ~~  LAB CONFAB Oct2024 . Pagez22



Lean Definition:

Increasing Customer Value by Eliminating
Waste Throughout the Value Stream*

Would You Believe
75 - 95%
of what you are doing
now IS

It can’t possibly cost you more money to do
something in 4 hours that now takes 4 days

* Based on definition in the book Lean Thinking, Womack & Jones, Simon & Schuster
©2014 Business Improvemen t Group LLC LAB CONFAB Oct 2014 Page 23




ean Mission Statement
B\ J

gy = S TO SEEK OUT
DA NEW WASTE
G AND DESTROY IT!

Waste Is Like A Virus. It Has The Capacity To:
« Grow Invisibly And Multiply

« Contributes To Poor Customer Service
« Reduces Customer Satisfaction e
- Raise Our Costs but Provides No Value Added &%
« Causes Defects In Our Processes i

Waste is like a Virus...
It threatens all our Jobs!

Inspired by Mark Jamrog, SMC Group

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 24



The Eight Wastes in Healthcare

Waste of overproduction
Waste of idle / wait time
Waste of transportation
Waste of over processing
Waste of inventory

Waste of movement
Waste of defects

Waste of talent

Source: Taiichi Ohno - Toyota Seven Wastes

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014

The largest and most
difficult waste to find
1s time ... and once
you waste time, you
can never get it back

Henry Ford

Page 25



How Do We Find Waste?

ctual Part

ctual Place

0 ctual Situation

Today’s Homework:
Go back and see how many
of the eight wastes you can

identify in your area!

Source: Powered by Honda, Nelson Mayo Moody, John Wiley and Sons, ©1998
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Batch to Lean Waste Conversion Formula
A Lean Business Delivery System~ converts:

a3
S

Value
Added

~

Output

Labor Content

Significant Increases to Productivity and
Will Make Your Job of Managing Easier!
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Changing Cost Philosophy off %

e ley ‘ Cost
’f\\D] Reduction

« 2. >

Goal: To Create The Highest Paying Positions
With The Lowest Overall Labor Cost!

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 28



Business System from a Leadership Perspective

_ Breakthrough
Lean Business Strategic Planning

Delivery System
(order entry to

Growth
(Marketing / Sales)

Invoice)

We must increase
20% per year

If we reduce 20%
per year...

» Creating a Vision » Creating a vision

 Operational « Customer Value
Excellence Positioning
» Lean Accounting * Lean Acquisition

[ We must look at the overall business as a system! }
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Lean Cash Flow Goal

Convert 10 CASH

| ean Formula

Present Capacity = Work + Waste

©2014 Business Improvement GroupLLC ~~ LAB CONFAB Oct2024 . Page30



Lean & Your Customer

Lean Helps You to Identify
“Value” from the
Customer’s Point of View!



Fundamental Lean Goal

Provide The Highest
Quality Value Added
Patient Care With
The Optimal Cost In
The Shortest Time
With A Great
Hospital Experience!

| ean 1S Customer Focused!

©2014 Business Improvement GroupLLC ~~ LAB CONFAB Oct2024 . Page32



The Lean View Point

Lean Forces You To
Look At Things
Differently.

Once You Get The
Lean Customer
Value Added
Paradigm...

You Will Never Be
The Same

©2014 Business Improvemen t Group LLC LAB CONFAB Oct 2014 Page 33



Lean & Change

Lean = Paradigm Shift!

As always there will be some
resistance to change!

OR WE COULD COME
UP WITH STRATEGIES
THAT MAKE SENSE.
THEN EMPLOYEES
LWOULD EMBRACE

WERE HIRING A
DIRECTOR OF CHANGE
MANAGEMENT TO HELP

EMPLOYEES EMBRACE
STRATEGIC CHANGES.

' Dibertcom DidentCanoonistBomail com
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Why Change?

 \WWhat is the option?

« We are all interconnected but not
typically measured that way

* |s your department “World Class?”
What about all the departments you

: E Impact?

ﬁ Y W « How many of you are satisfied with
& your current processes? Did you

create that process?

Success Breeds Complacency

©2014 Business Improvemen t Group LLC LAB CONFAB Oct 2014 Page 35




The Change Equation
CXVXNXxS>R

® Do We Have a Compelling Need to
Change:

* What is your patient satisfaction \\ ,
score? m
* What is your average LOS? CJ
* How long does your patient wait? 7 -
* What is your turnover time between ARESET
patients?
* Are you satisfied with your results? | Changs |

What is the Right Thing To Do for our Patients?

©2014 Business Improvemen t Group LLC LAB CONFAB Oct 2014 Page 36




Complacency Test

When was the last time you made an improvement to your

process?

How often do you say “It can’t be done”, “Management Wh | I‘ | n
won't let me...”, “l can’t get money...” “We tried that . g
before...”

We don’t need to get any better...

My Department’s metrics look great... What does it matter
that we impacted the other department... That’s their

problem! Are YOU

I’m tired of hearing about customer satisfaction issues...

we know we have problems... we will fix them when we get Com p I acentf)

that new facility with more beds and space”
| can’t make any changes because.....

Toyota Suggestion Rate is Suggestions Per Month Per Employee
With a % Implementation Rate!
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What People Want To Know

® What is the change?

® What are the tools we use to make the
change?

® Why are we changing?

How will it affect me?

* Now? Future? Job? Personally?

® How will it affect the organization?
* Now? Future?

® What's in if for me if | go along with the
change?
* Now? Future?

® What's in it for the organization?

O

Communication Is essential!
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Barriers to Implementing World Class

| Can't ...
_'ffa‘;rf;tg)"g It Won’t Work....
Patience | Already Know.... OUR

Won’t Work Here... WAY
Tried that before...

| don’t want to run it that way...
You are going to do it

anyway...
[ The Only Limiting Factor Is Your I\/Iind!}
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Most Loved Words

© ®©® © ®©® ® ® ®©® ® ® @

What if we could......
What if we tried......
How can we....

| know we can....

| saw someone else doing it..

Why didn’t it work the last time...
When was the last time we tried....
Maybe the manufacturer can help us...

Let’'s benchmark a company that is doing that way...

Let’s take the best from YOUR WAY and MY WAY and make it OUR
WAY...

Brainstorming Is the TQ tool that
overcomes the “| Can’'t” Syndrome?
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L ean Tools

There are a lot of pieces...

The KEY Is to build a
culture that integrates
all of them!



Lean Tools Application Process — BASICS

1. Baseline

2. Analyze / Assess

3. Suggest Solutions
Manage

4. Implement .

5. Check y Fact:

6. Sustain et the DaFa do
the Talking!

Baldridge and Shingo Prize Aligned
with Focus on 6thandall Criteria with
Iterations of Improvement
©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 42



Lean Tools Application Process - BASICS

Follow the BASICS to I

Deliverables

People Tools

BASICS Process

p t Lean

Baseline
Pre Inplementation

Suggest Solutions

Objectives

Co ojective:

Cowpany Vision, Values and Purpos:

Code of ConducUContract for Change

my
Lean Vision& ¥ alues

Resources

Andysis

Supplies Al
Hoshin Plan

“Teara Charter Document

Stakeholder’s Analyss

mject Expeotzd Resuls

Tean

Advisory Commites

Custorer Value faded Proposition

Tgred RO vath Execiive Leadership

‘Supplier Data (# of, Acertfied etc)

HighLevel

Project Plan

Change M tPlan

Phass Gate Review Flan

Innproverent

Phase Gate Review

Draft C: Plan | Final

trol PlansS ustain Pl

Resoure Plan

Stardard Work

Quick Win Results ard Celebration.

Five S Aulit Sheet/TPM ChecHlsts| 20

T
prove ment

Comuurization Flan

Dedicated C1 resources

Roles and Responsibilities Matrix

Iny
Frvployes dea System/Erployee

“Tranizg Plan

Quick s List
A b

Filot Resuls

tisfaction Program

Cross T Flan

Choss Trairing Vb

Whterials Plan

Layout / Mester Layout

Product / Process Fanilies

Goup Tech Mt - [ty

Materid Flow Plan/PFEP

Measwerent Flan

trics: Custorer Dernand/Takt

t

oseline
e HQDIP plan Irhustril Eng., quulity, delivery|

Lean Metrics

Visual Displage/V isual Controls

+QDIP Data

Andysis

Exaployee Satisfaction

Suscession planng

Custorter Satisfaction

Psychology

TMyers Brizgs (VBTL)
Teaming Orgarization

Tearn DAM cs (Fomuirg)
Foyoholozy of Change

Lean Training

BASICS Process

Lean Overview Training.
e

SkillsTraining.

Project Leader

an Tope Trining

Effective Meeting Techuicues Location M eting Res
ol Crucial

Conver

CreativeThinking

e T
“Baseline
Pre Implementation
L

Braimstons

Task Tools

Custorner Analysis

Tocation Lean Audit

Custoraer data: Sales, waranty, quality; delivery,
@&

Collect Current Data

Block Disgram

Lean Advisory Coranitice

Location Analysis

Toa Reads

Define Panel Charts

Peopls

rent

‘Current Work Procedures
Full Work

el

Create Ve tnc Plan
Five S

Position and Labe] Tool Locations

Five S fudit Plan

Ongomng Data Collection Plan.

Balanced Scorecards

Project Control Vhtrix

St Analgsrs apdElop,

Tnterviews, SME, KANO, et

Assess Roles and Respansibilities

Ten Vbst Wanted Listof
Innprovements

Action Plars

Plant Layout Analysi

Feedback fiom process paricipants
Group Tech Matix, Produwt Process Flow

Fit UpList
Layouts - masterard area

Materid Flow

Wterial Flow Analysis

Level Loading (Heijunka)

Water SpickrProcess

Wiaterials S trategy, Inventory Tums, Thrupat

Material Warehouse/Routes|

linside bins/Kanbans- production
anduwith drawl

TreTy T e

Process Flow Mapping

Value Streara M ppirgValue Add Percentages

Line Balance - bumping

Process Capability

Process Capability Aralysis

Workstation Analyeis

Part Production Caparity Sheet
Standard Work Combiration

Video and Photo Docurentation

SMED - Setup Reduction

Ten Cyele AnalysisWeste Disgnosis

SheetJoh BreakdownyStardard
WorkiWork Breakdova/Workflow
analysis

Iys:
SMED:

QFD House of Quality
Cithal To Quality VRIEE

(Quality Took SFMVER, DFVER, FRVER, Conto]
Flas

Workstation Design

Six Sigraa Tools

Operational Equipraent Effective ress (OEE)

Produc Desgn &
Accounting

Cost Berefit Analyes

Lean Accounting

Select Pilot Executive Charapion

Gertba Walks with Executives

Froject recommends fons and
approvals

Gerdba Walks

Gerdba Walks

Resources

Select Pilot Area and Leacer
Select P Consultant
Choose Pilot Tear/Area

Tresource:

Tritial Walk Thoough With Pl Consultant

1D, Gaps

Tdentity quick wins

Trapleroent quic kwins

Trarsition o ¥ alue Stream,
Marager

Develop fctions 1o aitess gaps

Begin Overview Lean Training
‘Hnalyze the Produt Flow

Tayout ecommendations and
4

Trapleraent Layout Design

T ik

Traple raent Karbare

Implementation

Objectives

Charter the Pilot Teara.

SetFilot objectives and goals

DevelopGroup Tech Matrix

Develop AndonPlan

Continuous
Trnglement Swtainard Follow up
Plans

Tdentifyy Potential Risks

Conduct Work Flow Analysis

Fecommendations and raterials
strategies

Inple roent aterials strategies

Process Capability

Develop impleme tation plan

Setup Changeover Analysis

55 Visud Mgrt

Tool Location ard Labelig

Develop training plan for Filot tear

Solicit feedback fror process participants

I 1

o4 design

Develop new work. procedies,
lines

velop conmmumization fan
D Filot

Develop plan

or standard

Trple ment Standard Work

uplerent o erent
Bulld Ahead or Work Arounds in Place prict 1o
phase

Update Metrics

Tew Performance VE s, Dayby.

Review Metrics vs. Targets Traple ment new Reward S ystern.

idea system

‘Hour and Month byDay Charts

Update ROL
Shae Pilot results and evisions

Lean Projects Budgeted in Araal
Create Plan for Area

Fedusing Wborflead b wilk
PDCA

Traple voent TPV

Teade ship / Executive Briefings
FIC:

Leaderstup updates

Teadbiship Updates

‘Board Level Report Out

Union L eadershup Meetings

Tocation Rollout Veeting
hedul

Weekly or Bi Monthly Mgyt wpates

Tilestore Fosting

TVilestone Postirg.

Tiilestone Posirg,

Tvilestons Postre.

Visual Iraple mentation Schedule
Visual ipasnaes

Visual Corumuracation Postings

Timeline

o
605 cond Elevator Speech

“Fssess cument e trics.

Viswl Commuracation Posting;

Tefine Lean retrics

Viswl Commurication Postings

Recogrze Sweesses

Post Ve trics/Visual Dispays

Viswl Commurication Postings [ Visual Corurnuracation Posting:

Wisual Scorecard

Tiilestone Postirg.

Visual Scorecard

Recogrize Successes

Recognize Succesoes

Up o 3 montks

Up to 2 Months

Fecognize Suscesss

Upto2 Months

Up to 2 Months

Upto2 Months

Ongoing




Lean... Hard At Work
R

his is the

Doctor!

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 44



Definitions - Value Added

Value Added
Physically changes the product / patient
Customer cares about it
Done right the first time

Non Value-Added, but Necessary

It must be done based on our current processes
TODAY, but does not meet all three (3) criteria
above

You Must Look at Value Added From the
Eyes of Your Customer!
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The New Customer Driven Economy

Everything Starts With the Voice of the Customer
e (Customer Surveys
e Customer Demand
e (Customer Expectations

Do You Know
What Your
Customer

Wants?
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Production Smoothing / Tact Time

Customer Demand = 21,000 Tubes/ Week
= 3,000 / Day

TT = Available Time / Customer Demand

Available Time = 1440 min/day
3,000 /day

= 28.8 seconds
This is equal to:

- UUrSH
Approx 2 tubes per minute TAKT TINE

MIN SEC

¢l oY

GOAL ACTUAL
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a . a
D aNd Lag .
Core Lab 2001 Actual 2002 Actual 2003 Actual May YTD 2004 May 2004 Annualized 2004 Budget
InPatient
LABORATORY - GENERAL 72005001 49 121 380 195 468 392
LABORATORY - CHEMISTRY 72005001 431,003 494,810 583,681 262,726 630,542 570,811
LABORATORY - HEMATOLOGY 72005001 176,121 194,029 212,358 93,067 223,361 211,899
LABORATORY - COAGULATION 72005001 88,986 100,302 110,897 48 802 117,125 112,926
LABORATORY |Diffs Demand by Hour (avg 172 sec, morning 257 seconds (tougher diffs)
Total InPatien shift 1 shift 2
Growth % InP|HoUr 7 8 9 10 11 12 13 14 15 16 17 18
Outpatient # of Diffs 24 14 5 10 8 7 4 14 86 3 8 8 7
TABORATORY |™!NS Per hour
L ABORATORY doing diffs (257s
L ABORATORY peak, 172s non
LABORATORY peak) . 102.8 60.0 14.3 28.7 22.9 20.1 11.5 40.1 37.5 8.6 22.9 22.9 20.1
L ABORATORY Extra time (42.8) 0.0 45.7 31.3 37.1 39.9 48.5 19.9 22.5 51.4 37.1 37.1 39.9
-{Cum / shift 24 38 43 53 61 68 72 86 3 11 19 26
o 80 94 99 109 117 124 128 142 145 153 161 168
Growth % Ou
Total InPatien(F|uid Demand by Hour (8.4min/fluid)
Total Growth |Hour 7 8 9 10 11 12 13 14 15 16 17 18
1-Oct 1 1 3 1 3 2 1
7-Oct 2 1 1 1
24-Sep 2 8 1 1 2
Total /hour 0 2 3 4 3 2 2 5 21 2 2 1 0
average/hour 0.0 0.7 1.0 1.3 1.0 0.7 0.7 1.7 0.7 0.7 0.3 0.0
Average / Shift 7.0
mins per hour
doing fluids 0.00 6.99 10.48 13.98 10.48 6.99 6.99 17.47 6.99 6.99 3.49 0.00
Time per shift
doing Fluids Mins 73.38
Time per shift
doing Fluids hours 1.22
Jemand Pra - “ 0 Oor U
©2014 B e pro e oup AB AB O 014 Page 48




Demand/Capacity Analysis by Machine

12%
Max Factor
Instrument added
Volume Per for Peak
Hour (from Demand
Machine MFG) Per Hour in 2004 2005 2010 2011
% Increase per
Year 112% 105% 105% 105%
Modular 1676.6 1760.5 2974.4 3123.1
917 782.9 822.0 1388.9 1458.3
CX3 153.4 161.1 272.2 285.8
Asxym 1 33.6 35.3 59.6 62.6
Axsym 2 49.3 51.7 87.4 91.8
Centaur 207.2 217.6 367.6 386.0

Chemistry 2903.0( 3048.2 5150.1| 5407.6
Pro-Forma 2903.0/ 3048.2 5150.1| 5407.6

New
Machines to
be procured
2005

Hematology
Sysmex
Stago

Atlas
TECAN

Iris

©2014 Business Improvement Group LLC LAB CONFAB Oct 2014 Page 49



Value Stream Mapping Tool

How Does Product Flow

—

<Customers <Retai|er <Who|esa|er < Distributor <Factory

—

How Does Information Flow

Your Total Costs And Inventory in Your Supply Chain
Are Compounded as A Result Of The Makeup Of The
Overall Value Stream
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Value Stream Mapping — Parts

Information
Flow

500 ft coils

Material
Flow

How |

STAMFPING

=N
f'

(== |1
=

G-week

< 4Fat'c.:.wt
N\ | hatheastedord

S.WELD 1

build the

2007

PRODUCTION
CONTROL

MRP I

) \\\A

Weekly Schedule

product e

| CIT = 1 8econd
{C/O = 1hour |

dpun" = 85%

How long
it takes to
build the
product

‘21600 sec. aval |
| EPE » 2 weeks

= 1second

2 Shifts

| 27.600 sec. avall.

| 39 seconds | 4Gseconds |

| &

{C/T 2 39 seconds
| €10 = 10 minutes
| Uptime w 100%

S, WELD #2

C T= rﬁsuo'\.‘a
C ’O = 30 minutes
| Uptims » 80%
2 Shifts
: 27600 sec. avail,

<+——
o

[‘ Order

27.600 ¢ sec. avail |
Frdes

=) L276OO sec. JT]

2.7 days
62 seconds :r'

‘ 80/60/20 d d1y

Forec..mtr [

Daily }_ \

Dt *y Jhlp ‘
.k‘wdt. ‘e

ASSEMBLY #1
o/ DN

1

CiT=62 seconds | ]

| | Uptime = 100%

8 tOO pesimo {
12,000 "1~
’ - 6,400 '®’
[ Tray =20 pieces |
[__2shits |

Gag
SOEMBLY £2 SHIPPING

Staging
1

IC/T 40 seconds | |
C Ow O
Up.«mc - 100

|__25hfs | [ zswma ]

__2days

- | 40seconds [~

4.5 days

Source: Learning to See, Rother & Shook, pg 32 & 33, The Lean Enterprise Institute, © 1998
LAB CONFAB Oct 2014

©2014 Business Improvement Group LLC




Current State Core Lab VSM







Cytology and Histology VSM

Current State Value Stream Map

Pathology (Histo/Cyto) Map

August 23, 2004
A

13% |Apopka'FFL Sourier)




Cytology and Histology Future State VSM

Fulure State Value Stream Map

Pathology (ITisto/Cyla)
September 14, 2004

A

Lr. s & Ur. Wamer [Frazen Oyl

A — T =
SIVVZ- SN L=
=1 *_""";;fgf;‘//lfxrw—a
— - t..:;—l;\:_.

Haingy '—|

Sybalegy
Thins Py




Microbiology VSM

Current State Value Stream Map

Microbiology September 14, 2004




Microbiology Future State VSM

Current State Value Stream Mop

Microbglegy September 14, ZUKIG




ldentify & Rank Improvement Opportunities

After reviewing and designing the “Future State” process, list the
opportunities to improve process speed.

Rank the effect of each opportunity based on impact to the strategic
planning goals.

Rank the risk and impact to other departments for each solution.
Create and action item/ project list for improvements.

Process Excellence Initiative
Project Selection - Prioritization Matrix

Criteria

Non-administered doses / returns to pharmacy. (now 30%)

FPY medication delivery system for new / stat doses. Explanation
Cart, tubes etc., where does it go when it gets to the unit? Low Impact
FPY at pharmacy order entry. (now 67%) Medium Impact

Missing information and errors on MARS. n High Impact
FPY robot drug filling process (now 85%).

Pyxis inventory count accuracy. (says 4 but only 2 there)

Projects




Four Things A Product Can Do?

Total Thru-put Time “See the Product...Be
the Product...”

Tran S pO rt Bob Loeffler — Lean Core Team Novatec
InSpeCt Typical Process Findings
Frocess

Store

What Is “World —
CIaSS?,, Storage Inspection Moves | Process |
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Product Flow Analysis for Core Lab Specimen

Note:
“Lean’
Process
Step
Omissions

wait in bin attube system

pick up tube

open tube

-—FE-—O—H—

to bucket

wait in bucket to unload
restof tubes

—

=

pick us up

did something with
towels

to counter

T

pick up

take us out of bag

IH

@0 (@|0|@(d

to counter

L label

DER.

pick up to label

label tube

move to scanner

scan

maove back

CVIS

maove to bin

wait in bin

I S B B - I I I R I o

@a@d|e@|o|(@|0|(@|d|c

to centrifuge rack

(== Qe g e Y e e ) e e ) e e e Y e Y e OO e e )

wait for other parts to be
loaded in centrifuge

@0

maove to hema tracker

wait while a differenttube
is put in the tracker

@ |0

maove to Tecan rack

(W

wait while other tubes are
unloaded




- ) -
0 .. Al
Post Lean
TAPE # #11A Summary| Baseline Projected Reduction [Reduction %
Test K Total Steps 77.0 33.0 44.00 57%
Description ]
T23401 potassium test Orig Sec: 1,809.0 1,135.0 674.00 37%
JRENE (B0 AE 6L order Min: 30.2 18.9 11.23 37%
Output Boundary Hours: 05 0.3 0.19 37%
Available Time / Day (in
hours) 24 Days 0.0 0.0 0.01 37%
Distance 998.0 707.0 291.00 29%
check: 1,125.0 511.0 614.00 55%
_ Va % 26.81% 26.81% 0.00% 0%
Processing In lab NVA % 0.77% 0.44% 0.33% 43%
Storage 30.62% 0.61% 30.02% 98%
Inspect 0.00% 0.00% 0.00%]| #DIV/O!
Transport 3.98% 0.39% 3.59% 90%
U )
0 O U JCcC 0 =
ote: Doe 0 ge colle 0 s
014 B e oveme 0 AB CO AB O 0 Page 6



Product Process Flow Analysis Urine

TAPE #

#2B

Summary

Baseline

Reduction

Reduction %

Test

W15521 Urin

Total Steps

78.0

23.00

29%

Description

Orange Top

Orig Sec:

2,960.0

1,214.00

41%

Input Boundary

Min:

49.3

20.23

41%

Output Boundary

Hours:

0.8

0.34

41%

Available Time / Day (in
hours)

Days

0.0

0.0

0.01

41%

Issues With Equipment - See Notes

Distance

242.8

49.8

193.00

79%

check:

2,960.0

1,746.0

1,214.00

41%

Va %

4.53%

4.53%

0.00%

0%

NVA %

3.38%

3.34%

0.03%

1%

Storage

81.99%

46.22%

35.78%

44%

Inspect

0.00%

0.00%

0.00%

#DIV/0!

Transport

10.10%

\ 4.909

5.20%

52%

Description

Alt. Start Time
(Optional)

Cumulative
Time

\_

Baseline Time

Post Lean
Estimate Time

Distance (in
feet)

collected

9:52:00

9:54:00

120

9:54:00

10:05:31

wait for arrival in lab

©2014 Business Improvement Group LLC
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Cytology Current Point to Point Diagram

Point to Point Follows the Product
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Cytology Lean Walk Pattern

FHAMON-GYM

Hl":.'!'l- Fliuicts VWeark e




aYA

[ J [ J @
Machine Summary Sheet
Tubes / Samples Modular 917|CX3 Sysmex |Stago Asxym 1 [Axsym 2 |lris Centaur |Atlas TECAN
Available Time (sec/day) 86,400 [ 86,400 86,400 | 86,400 | 86,400 [ 86,400 | 86,400 | 86,400 | 86,400 | 86,400 [ 86,400 86,400
Total Daily Volume 1033 475 66 857 104 141 706 103 648 164 4297 8688
Takt Time 83.6 181.9 1309.1 100.8 830.8 612.8 122.4 838.8 133.3 526.8 20.1 9.9
Avg Hourly Volume Tubes 43 20 3 36 12 66 13 4 17 7 221 362
Peak Demand Per Hour
Tubes (Karen Data) 101 45 6 92 30 95 19 8 66 15 477 362
Hours of Peak Demand
(neeeds range for peak
demand! 11:00 12:00{4:00 - 6:00 4:00 4:00 15:00 15:00 13:00 14:00 16:00 4.3
Takt Time at Peak Demand
(tubes) 35.6 80.0 600.0 39.1 120.0 37.9 189.5 450.0 54.5 240.0 7.5 9.9
Manual Verification % 37.7%| 54.0% 39.6%| 54.0%| 40.0%| 31.1%| 35.7%| 100.0%| 43.3%| 10.0% 0
Verification Volume (tubes) 389.44 | 256.50 26.14 | 462.78 41.60 43.85| 252.04 [ 103.00 | 280.58 16.40 1872.3 -
Capacity at Peak Demand
(tests / hour) 4100 1200 600 240 325 80 80 240 225 7090.0 500
Current Peak Demand
March 2004 adjusted by
12% (tests / hour) 1676 782 153 103 114 33.6 49.3 207 224 3341.9 362
Year we hit peak capacity
tests/hour 2017 2008 2027 2016 2006 2017 2009 2008 2046 2008

Downtime %

PM Checklist (Yes/No)

Cycle Time (if applicable

12 - 22 min



Group Tech n0|ogy Matrix * Realign products

or service by
grouping products
/ procedures into

TUbe Typel 213 Il_lag I\E/ila(;hISn egs ?:dlljrolzeslzeslll 15|16 | 17 | 18 famllles accordlng
" = > . . T T to common

5 processes.

c 1 3 4 5

S ——— > —=— Use GT Matrix to

F CT 1 10 3 5] | determine families
c U 3 4 - — of products or

| 1 services

J

Other considerations: |
. Patient Volume " a0 min ey |
 Diagnosis
 Service Line
 Sales Dollars
 Labor Content
* Test Type

< [x|x|=<]| | | | | |centrifuge
L [ Cremi |

| [ Ll [ E] [ ] [lchemo

. (@]
=
2
o
o
|
|
H
-
|
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Group Technology — Product Family Cell

Chemistry Cell Urine Analysis Cell

g B[

Identify Families Based On Product Process Flow
Create Cells Based On Product Process Flow
Check Availability Of Machines To Create Cells
Reorganize Machines To Create Cells
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High Level Value Stream Map Legend

High level map is sorted by color

Color represents each of the non-core
departments

Process boxes contain colors of departments
where adjacencies exist

Block arrows show where specimens enter
and travel to each department
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Level Value Stream Map Legend

Current State Value Stream Map

High Level Core & Non-Core Lab
October 3, 2004

INPUTS

Dr. Price & Dr. Warner

Sapptens

Hospital In-House &
Out Patient

FH Couriors & Non-
Campus Couriers

&

N NN NN

Cytology

Specimen
Receive

v
r
|~

o

Out-Raach FPL

&
1
Frv

G-

o e -
s -

T

<111

Serology

Tissue Typing

014 Business Improvement Group LLC
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Departmental Relationship

Microbiology Receiving

L
)
3
o
0O
o
]
©
c
=
S
®

Special Chemistry
Serology
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Proposed New Non-Core Lean Layout

Bone Marrow/Flow Gross Room
Cytology Cytometry

Slide Storage

Histology

Immunohisto
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Analyze The Operator

What are the two things the Employee
(Operations) can be doing?

Full Work > 1 Value Added
Analysis  » 2 Non-Value Added

What is Quality First....
“World The Speed WiIll

Class?” Comel



Operator Full Work Analysis

TR I N :  E—C— C— : T T T T T T 1 : S RS I SR SR SR SR ST ST ST ST R o
H Y
Full Work Operator Analysis Sheet
Farl Bumberz .::'_:::__ Bramriplina: Furple Tups i Tape T8 rrEm Canlumer Drmanl Humber of Oprralars k It
Farl Namez Halerial: Filmed Bale: "“:'_' T FEIT ] Tkl Time e
SFERATISN ANALTEIS #F TIHE LEER
l
1
- el
- Eauk Eal ™ Tunla
Ery f=alil - H -
:|" ":" mil Branripline |':..s.-|.. * INERT j ‘E 3 m b
bk ks Halrm H =
Carrral Humrl
Pt 223 132 a2 5 ._I'_': z1.mm
l L] w
-'-'I E Ertima Drail
Chack Ha: 132 Frd ) - I - FVA Takal Gurren 13z B 15% [ ] wd L] L] L] [ ] [ ] [ ] ¥ 5
N red TLT
i = -
303
L Had r HH
T T s min gl HUA Takal Ert &4 e 45 b Chamad | 0 | BAEx | M0 | deis | sese| sees| e | g |70
* mf
Tamlr: Tmtal | 1000 EVALLE! ET.6x | #E%E | EHEEE | d0.22 | 2.2 | #5EE| $EEE| FVALUE! | 104
Timas
Sort Epecimens batch of 10 | Change the way it was Fr F
or 5o delivered so we don't have to
zort - Could be clmimnated if
specimen recciving put it inke o] o] e | 00T 0:04:24 &7 1] &7
a sypEmex instrument rack -
need salution For micrakainers
L1 1 . 1] 000
walk t2 maching s | oo | 00427 | 500 5 | s 3
' 1 z o 1.00
Load Machine
3 o] 0:04:25 1 1] 1
1 I 0 ™ 1.00
walks to zlide part
0:04:53 15.00 5 5 5
1 4 of syzmex 1] g 0 ™ 100
arab tube & o] 0:04: 5335 o] 1] 1]
e rw :04:
A . specimen a 100
walk back ta
counter 1= 0 o m04:40 | 20000 7 T 7
|1 ] 1] 1.00
checks For o clot,
laads tube 2.3 Ju] w 0:04:53 13 13 13
|1 H 1] 1.00
walk to machine -5
. . ol ¥ i] rw 0:05:M 5.00 2 2 2 100
Load Machine {15
A . . o 57 a rw 00502 1 1 1 100
press skark button
because it iz in
single mads 55 i] rw 0:05:03 1 1 1

11 a
» »|/ Pwa Processing 4/ Oper Std Processing ' FWA #0A Sysmex Virginia /  Operator Standard Work Sysmex ¢ S| €
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Operator Ten Cycle Analysis

Avail Time Avail Time Takt
Part No Avail Time Hours/ Day Minutes per Time

Seconds / Day: day Time (sec):
Machine 1 2 3 4 5 6 7

cycle times

-_—_ cumulaive ---

Part No:

o

Walk to tube, Grab a tube,
dump the bag and put tube

back

Move tubes to workstation

Sit in Chair

remove from bag




Staffing Analysis by Hour

Float - Chem |m
Axysm
Centaur

cren o
Total Tubes

>
<
(=]
i
c
o
@
172}
el
@
j
el
I
o
w
S
Ei

[}

[z = T
[}
3

m
Hem

otal People
Hem

otal Tubes

>
<
a
—
c
=3
@
17
o
]
|
o
]
»
o
=

I
]
Chem

Chem I I
Chem ___[sendouts _[m Jcn | [ 3] 1]

votuwne L [ | | [ | | | | [ | [ [ | | | | | [ | [ [ | | | | ||

Tube Tube Tube
Task Dept| Volume | 7 10 |11]12]13[14 Volume| 15 (16| 17 | 18 [19]|20(21|22 Volume | 23 1

_ BM/Flow float

Serolog
TOT,




Micro Blood Walk Pattern

Spaghetti Diagram Follows the Person




Analyze The Changeover or Setup

!

Definition of Setup Time:

The amount of time taken to change
a machine from the last part of a
production lot to the first good part
of the next production lot.

Typical Setup Findings

509 -

40% 1

30%0

20% 1"

10% 1"

0% -
Prep & Org Mounting Centering Trial Runs

| (Clock time, not labor time)
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Video

Video on Setup
Reagent Change
Over
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What Is Standard Work

@ Sequence of Operations
@ Cycle Time
® Standard Work In Process

DO NOT USE THIS SHEET UNLESS A NUMBER s"'owé{,l

Riverside

Methodist Hospitals

CIANS’ ORDERS

'STA LM

SEND TO PHARMACY
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Work Instruction

One Label:
1. Place the ALG label directly over the tube’s label.

2. The label must be straight and up and down.

3. The label must be placed so that the patient’s
name is at the top of the tube.

Two Labels:
1. Place the first ALG label on the tube by following

the directions listed above.

2. Place the second ALG |abel just below the test
names printed on the first label.

3. Neverplace more than two Jabels

on a tube.

4. Never placeé two labels with different accession

numbers on the same tube.

Using Pink Tape ' e
1. 19wo |abels on @ tube? Use pink tape: L lR::;l:mm
p round the top of the tube.

of the tube.

500“75 -

2. Wrap the pink tape al :

Do :ot place it on the caP

(ube has any
avender t'op Sl o

C and DIty

£002 1L 12

©2014 BuStess Improvement Group LLC

FAB Oct 2014

Work instructions
are different from
standard work.
They do not
include times for
each step.
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Registration Standard Work Example

Take tubes, labels, and caps out of bags 3 seconds
Place testing label on tube per visual sample on N e
tubes are STAT this form.
« Clear Tubes are a) Note: Quality Step - It is very important that
normal processing the label be 2 inches from the bottom of the

tube in order for the testing machines to read
the labels. If the label is more than 1/8 inch
off in either direction, it cannot be read.

If it is a Stat tube, then place a red sticker directly
above the test sticker and under the cap.

a) Note: Quality Step - There needs to be a ¥4
inch clearance between the stat label and the
cap and the stat label and the testing sticker.

If the tube has a number on the bottom, record
the time on the strip provided and place it in the
tube.

Place cap on top of the tube
Put tube back in the bag 3 seconds

a) Note: if there are multiple tubes per bag, then 3 seconds
these steps must be completed until all the
tubes are in the bag.

Deliver the bag to processing

4 seconds

5 seconds

5 seconds

Total 26 seconds
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Operator Standard Work Sheet

Standard Work Area: SYSMEX # tubes
- - Buality § |
5 Job Step B Dperation Description Hotes Time [zec)
5 1 walk to sysmex 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
grab printout at computer [if
2 there] [right now everything 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
7 printsl])
3 3 verify results 18 36 54 T2 90 (108 [ 126 | 144 | 162 | 180 | 198 | 216 234 252 270 288
IF eritical, call in-house make
4 customer [variation] and add| calls 1.8 7.5 1z 150 |188 226|262 (300 238|376 | 413 | 450 489 52.6 56.4 60,1
customer comments to 252 of
a SCreen the hour
10 5 deliver paper to sorting table 10 10 0 0 0 0 10 10 10 0 0 0 0 0 10 0
I [ if rework is needed:
. 7 ?;::’ia‘:‘if:;‘]"“ average 15.0 60.5 83.3 106.0 [128.8|151.6 [174.3[197.1 [219.8|242.6(265.3 | 288.1| 3109 333.6 356.4 379.1
1z 1 Critical Calls 829 16.58 24.88 3307 4146 4975 5805 [66_34 74 63 82 92 [ 91.22 [ 99.51 107_80 11609 124.39 13268
14 Total for ¥erification (1] 136 188 241 294 [ 347 [ 400 [ 452 " 505 | 558 B11 E64 17 763 g22 875
ST (O TOaunmy ar
=/ 8 |T wanr + [ a7 a4 TalTalalalalalalal a 1T 4 1T a4 | a
1 9 reload tube in rack if required 2 4 [ & 10 12 14 16 18 20 22 24 26 28 30 32
walk to load station for
- L1} STAGO [nezt machine] 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Total Labor Time load and 8 10 12 " % | 13 | 20 | 22 | 24 | 26 | 28 | 30 32 E7} 36 as
1% unload Sysmez
Total Labor Time load and
. 1] 146 200 255 30 | 365 | 420 | 474 | 529 | 584 | 639 | 694 743 803 858 13
14 verification
Load & Unload Shide
20 Cassettes on Stainer if time
=1 Decastionally:
Analyze Controls Each Shift 906
2z
23 File
zd Consumables - NONE L1}
ReCollects { Clotted
5 Samples - [Siz times per 3726

M 4 b ¥/ Fwa Processing /4 Oper Std Processing 4 FWA #94 Sysmex Virginia % Operator Standard Work Sysmex / 5[ ¢

Varies with the number of tubes processed
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Video

Video on Standard
Work Improvement
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Visual Work Area Definition

A work area that is:

- Self-explaining

- Self-regulating

«  Self-improving
Where what is supposed to happen,
does happen, on time, every time.

Techniques that help us understand
and make visible what’s happening
in our workplace so that we can act
on fact to achieve better results.

“Management By Sight”
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5S The Groundwork for Improvement

Purpose

Methodology for creating and maintaining an organized, i e

I

clean and safe high performance workplace. | I8 'f?““"'“';;" 1 |

Steps
e Sort (Seiri)
> Keep only what is needed
e Storage (Seiton)
= Arrange and Identify for ease of use, organize
e Shine (Seiso)
> Clean Daily. Clean up everything that’s left
o Standardize (Seiketsu)

= Eliminate cause, make standards obvious
e Sustain (Shitsuke)

= Set discipline, plan, schedule, Train... AND
STICK TOIT 10 Second Rule

1} S
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Benefits of 5S ,

When you clean you find
problems

A cleaner workplace is a safer
workplace

Contributes to how we feel
about our product, process, our
company and ourselves

Provides a customer showcase
to promote our business

Product quality & especially
contaminants will improve

Efficiency will increase

5S programs deliver bottom line results
with minimum investment
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Five S Before and After
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Visual Workplace

Visual Controls

MPAS Pain Sevices 4212
Pain Management 4207,4230,4228
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Five S Hints - Take off Doors...

>
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Good Workstation? Bad Workstation?
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Good or Bad Workstation

LLLERL
i l"""“" Lk
iy
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Video

Video on Histology
Embedding
Batch vs. 1pc flow
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Hematology Pilot Results:

PRODUCT PROCESS FLOW DETAILED ANALYSIS
Product: FLUIDS

Inpt Boundary Receipt in Lab
Outpt Boundary  Result

|| imitial | Pilot |Reduction |% Reduction |

inspect |  ow | oo4% | o000 | |

« Re-Laid out area and consolidated printers for the Stago and the Atlas
» Operators Loved It
» Added muffin fan to dry slides quicker
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Total Quality Tools

Six Sigma
There are a lot of pieces...

The KEY Is to build a
culture that integrates all of
them!



Inputs & Outputs

 The basic foundation of process improvement.

Input ‘ |
2 Process Step OUtpUtS
)

(x’s)

— Y'’s are the results of completing the process step.

— X’s are the inputs that impact the ability to achieve the
Y’s of that process step.

(A'Y from one process can be an x for a later process)

Do you know your BIG Y?



Root Causes Drivers

Outputs Inputs

We separate variation into common cause & special cause
« Common Cause Is global: system, process, product design, machine
« Special Cause Is local: time, conditions, operator

Can You Distinguish Between Special
Cause vs. Common Cause?



Practical Meaning of 99%

Three Sigma equals:

20,000 lost articles of mail per hour
More than 300,000 babies accidentally dropped by doctors and nurses each year

If your heartis  99.9% perfect, it means you’re in cardiac arrest nine (9) hours
each year

Unsafe drinking water nearly 15 minutes per day or four whole days each year
5,000 incorrect surgical operations per week

2 short or long landings at most major airports each day

200,000 incorrectly filled prescriptions every year

No electricity for almost 7 hours each month

Sigma ppms and percents*
Six Sigma is equal to 3.4ppm or 99.99966 %)

Three Sigma (average) equals 6,210 - 66,810 ppm, 99.7 %
One Sigma equals 88% (our heights) within standard deviation
*(with 1.5 sigma shift)




Variation: Common & Special Cause

m Control charts can separate

We separate common from special cause
variation into

common cause &

special cause

Common Cause is
global: system,
process, product
design, machine

Special Cause is —>
local: time, |

- + -
conditions, operator é!



Special vs. Common Cause

* “A fault in the interpretation of observations, seen everywhere,
IS to suppose that every event (defect, mistake, accident) is
attributable to someone (usually the nearest at hand), or Is

related to some special event. The fact is that most troubles with
service and production lie in the system. Sometimes the fault is

Indeed local, attributable to someone on the job or not on the job
when he should be.

» \We speak of faults of the system as common causes of trouble,
and faults from fleeting events as special causes.”

« W. Edwards Deming

Blaming Just Hides the Problems



Quality Myths

Taking longer makes it better

Shorter cycles require more resources

The more steps in the process the better

If it’s not working, throw more people and materials at it

More people and time will make it just right

If it ain’t broke, don’t fix it.



Quality Truths

Reduced steps represent less opportunities for defects
Shorter cycle times improve quality

Shorter cycle times increase our effectiveness

Shorter cycle times increase our feedback time opportunity.

You can not inspect quality into a system; it must be designed into
the system

People are at best 2 to 3 sigma... people make mistakes
Less people are less opportunities for errors
® We are victims of our existing quality “SYTEMs” - Deming
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Systems can be 100% mistake proofed. Zero defects is
possible but not with sampling inspection. 100% inspection
combined with processes “under control”; and preventing
defects at the source are the only ways to attain zero defects



ABM Highlights The Cost Of Quality

Cost of Quality - Cost of Fixing the Same
Problem External Failure

Internal Failure

Appraisal
Prevention

$100X

The Earlier we Catch the Problem the Better!
Remember... Waste is like a Virus. The longer it
festers the more of a toll it takes on you.



Control Chart Example

Separates Common & Special Cause

» Real Time/Operator Owned SPC/Pareto charts

e Eliminates line down time due to common cause

* Frees OE Resources to work common cause
Improvements

Control Plans Dictates

Special or Common Cause Actions

Can you identify
the special cause
variation ?

How much is
common cause
variation ?

When did the
process change ?

Should you have tc
look at control
charts to know
when the process
has changed ?



Questions Most Asked

How do we Integrate the Six Sigma and Lean
Manufacturing Tools?

How do we Best Utilize our Black Belt and Lean
Manufacturing Specialists with Integrated

Projects?
Lean Six Sigma
Flow & Improvement Continuous Quality
Waste Elimination Lean = Zero Defects

We implement Lean first which stabilizes the area
and highlights six sigma projects to reduce
variation



Lean Exercise

Lab Game Process

Demand = 83 tubes / 2 min

Outreach (90%)

Registration

* Take tube(s) out of bag
* Place label on tube

* Deliver tube(s)

Courier

In-house (10%)

e

Non-spin

BG

Uninterruptable

Demand = 5 tubes / 2 min

Run time = 10 sec
Capacity = 1tube

Outbin

Demand =33/2 min
Run time = 4 sec
Capacity = 10 tube(s)

Processing

*Spin tube(s)

*Sort tube(s) by spin/non-spin

*Deliver fiyhe(s) to testing sites

Non-spin

Demand = 12 tubes / 2 min

Run time =12 sec
Capacity = 10 tubes

Outbin

Outbin

Chem 2

Uninterruptable

v

Chem 3

Uninterruptable

Run time = 10 sec
Capacity = 24 tubes

Demand =30/ 2 min
Run time = 20 sec
Capacity = 30 tubes

Chem 2 Demand = 2 tubes / 2 min
Chem 3 Demand = 1 tube / 2 min

Run time = 20 sec
Capacity = 30 tubes

l
Outbin

Outbin




Additional Lean Pieces

Cell Design

Lean Materials
Kanban & Lean Supply Chain

Lean Organizations - Functional Impact
Sales and Marketing,

TPM

Mistake Proofing (Poka Yoke)

Six Sigma

Lean Accounting

New Reward and Recognition Systems

You Can’t Just Implement One Piece and
Expect to be Successful
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10 Keys to Lean Success

=

Top-management commitment

Communication

Dedicated resources

Training

Get people involved

Maintain intensity - Compelling Need to Change
No layoffs due to Continuous Improvement
Share the wealth

Frequent review of progress
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10. Track performance

Drive Lean Through the Line Organization —
Support with Dedicated Resources
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To Implement Lean Takes:
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Great courage
Conviction

Faith

Unwavering commitment

Innovation (Today’s Problems Came
From Yesterday’s Solutions)

Patience and Impatience
Resources (preferably dedicated)
Some financial investment

Someone to walk you through it the
first time

Strong, committed senior leadership
team

Bt
e
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Imagine The Pioneers Crossing
This Great Continent!

You have to provide the
“Compelling Reason” to Change!
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What Can | Do When | Go Back

Make an Improvement... 1/10%" of 1% is just fine!
|dentify your Customers Value Added Proposition

Baseline Your Metrics (are thy the right ones?) and Take Baseline Video
and Pictures

Figure Out Your Customer Demand and Takt Time
Practice the Three As
Process Map Every Step Your Patient or Product Takes

Make a List of All the “Dissatisfiers” in Your Area or Steps You can
Eliminate Simplify or Combine

Develop a Vision For Your Area and Set Continuous Improvement Goals
|dentify The Gaps

Make a Top Ten List of Improvements You Would Like to Make

Develop a Quick Wins List and Implement It

Pull on Any Available Lean Resources For Help But
Don’t Necessarily Wait For Them
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Questions?

Business Improvement Group LLC

Contact us
Website

O

Charlie Protzman

O

Daniel Protzman

O
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http://www.biglean.com/
mailto:CharlieProtzman@comcast.net
mailto:DanProtzman@biglean.com




