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Purpose and Agenda

PURPOSE:  

To provide some case examples the help you benchmark to what 
Great Integrated LeanSigmaDMAIC & DCDOV projects look like.

11:30 A very quick recap of Part I:  What is Integrated LeanSigma?

Part II:  some detailed examples of great ILSS projects (Case 
Studies)

Part III:  Best in Class IISE Capstone Senior Design Case Studies

12:25 Close out and Adjourn



Knowledge and Experience Base 

for what Iôm sharing today

2004-2007 VP Business Process Improvement, MDS Intôl.
Å Built a BPI program, fueled with Integrated LeanSigma, from scratch.

Å Trained and certified over 300 GBôs and BBôs from 2005-2007

Å Worked closely with BMGi and Moresteam on curriculum, content, testing, etc.

2007-2020 Director of the ILSS Certification Program for ISE at OSU

Å Deployed the course I developed at MDS (tailored format) as a three course 

sequence in ISE (Tech Elec) that integrated with capstone sr. design and led to dark 

green belt certification

Å Trained over 750 ISE UGôs and Gôs at ILSS BB level, certificates at end of 4 ch class

Å Certified over 300 ISE UGôs and Gôs at the ILSS dark GB level, certifications

Å Certified 1 MBB and lectured to Moresteams MBB classes 

2020-Present Director of the Operational Analytics Certification program 

for IISE

http://www.osu.edu/


Selected Case Examples 

Á 2008-2020, 3 course sequence to earn Black Belt Certificate and 

Dark Green Belt Certification.

Á 700+ ISEôs earned their BB Certificates and 250+ earned their ódarkô 

GB Certifications, 3 also went on to earn the BB certifications, 1 to 

earn MBB.

Á Iôve selected a small sampling of DMAIC projects that will illustrate 

how these projects work, specifically Iôm sharing what we call the 

ñFinal Tollgateò presentations, essentially the final meetings with 

sponsors and defenses with review board for certification.

http://www.osu.edu/


Case Examples weôll cover

Á an assembly plant (floor scales) óconstraintô mitigation process 

improvement project;

Á a frozen food plant (Chinese food) with a bio-organic waste in 

effluent problem;

Á A Printing Plant with a change-over, set-up time problem;

Á A Medical Device (plastic extrusion and assembly process) defect 

and measurement system analysis problem;

Á A Fire Truck Assembly Plant internal supply chain problem.

http://www.osu.edu/


At least two ways to think about Integrated 
LeanSigmaɁwe covered the left side in Part I. 

The Operational Excellence, 
BPI/BPM Program View
Å An Enterprise -wide (extended enterprise 

actually) approach to achieving and 
sustaining Full Potential Performance.

Å Usually involves large -scale 
organizational change/transformation.

Å Integrated LeanSigma is often the core 
ɄtechnologyɅ utilized to drive the process 
and performance improvement.

Å Really is an Integrated Systems 
Engineering approach.

The Principles, Method, Tools 
View
Å Lean & SixSigma and ISE integrated

Å Systematic and disciplined approach at 
deploying Plan -Do-Study-Adjust using all 
the principles, methods, tools available to 
us in Lean, ISE, SixSigma, and related 
bodies of knowledge/skills.

Å Key element is the creation of Process 
Improvement Specialists ɁɅNavy SealɅ 
types that can lead, drive, motivate, 
facilitate rapid and sustainable 
process/performance improvement and 
benefits realization.  
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Improve Positioning via..

Geographic Coverage / 

Offerings Provided / 

Served Segments / 

Branding/ Imaging, etc.

Managing the Exchange of 

Value

With Stakeholders

Altering the Give/Get, 

Responding to unmet and 

unfulfilled needs, QFD, 

Innovation, Rebalancing 

Segment

Investment

Improve Quality, Efficiency,

Productivity, Innovation, 

Engagement, Quality of Work 

life, Sustainability

Apply principles and methods 

of ISE and ILSS

Three fundamental ways to grow Enterprise Value

1x

POSITIONING 

STRATEGY

VALUE 

EXCHANGE

OPTIMIZATION

OPERATIONAL

EXCELLENCE

50

x

10

x

25

x

X-axis = # of customer relationships, Y-axis = Avg Value of 

those relationships, Z-axis = the óstickinessô of those 

relationships



ISE + the órightô performance improvement strategy and methods 

will push óleversô in the EVM and then drive enterprise value 

growth (every project should map this out)

1x

10x

25x

Enterprise Value Map 

Practical paths to increase shareholder value 

http://www.osu.edu/
http://www.amazon.com/gp/product/images/0974632856/ref=dp_image_0?ie=UTF8&n=283155&s=books
http://www.deloitte.com/view/en_US/us/index.htm


WeɅll focus on the right side today in 
Part II

The Operational Excellence, 
BPI/BPM Program View
Å An Enterprise -wide (extended enterprise 

actually) approach to achieving and 
sustaining Full Potential Performance.

Å Usually involves large -scale 
organizational change/transformation.

Å Integrated LeanSigma is often the core 
ɄtechnologyɅ utilized to drive the process 
and performance improvement.

Å Really is an Integrated Systems 
Engineering approach.

The Principles, Methods, 
Tools View
Å Lean & SixSigma and ISE integrated

Å Systematic and disciplined approach at 
deploying Plan -Do-Study-Adjust using all 
the principles, methods, tools available to 
us in Lean, ISE, SixSigma, and related 
bodies of knowledge/skills.

Å Key element is the creation of Process 
Improvement Specialists ɁɅNavy SealɅ 
types that can lead, drive, motivate, 
facilitate rapid and sustainable 
process/performance improvement and 
benefits realization.  
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Fundamental Questions and Objectives

At perhaps the highest level the ɄroadmapɅ for ϥLSS is this:

1. How does the system/process work?
2. How does it perform?
3. Why is it under -performing?  
4. How do we close performance gaps?
5. How do we ensure our improvements worked, are working, and 

Enterprise Value is improved?



To do this it was determined that organizations 
needed Process Improvement Specialists ðThe 
New Industrial and Systems Engineering

Apply



All ILSS Training and Certification is going to consist 
of a blended training experience 

+

+

~$15

http://www.amazon.com/gp/product/0385517254/sr=1-1/qid=1229438332/ref=olp_product_details?ie=UTF8&me=&qid=1229438332&sr=1-1&seller=


Greatness is a lot 
about disciplined 
people (thought, 

word, deed)

Disciplined about 
what?

Systems 
& 

Statistical 
Thinking

Personal 
Mastery

Mental 
Models

Creation 
Skillful

Team 
Learning

Blending Peter Senge 5th Discipline with Jim Collins Built to Last 
and Good to Great :  Foundational Model for the Program

ISE & 
ILSS

Other Four Disciplines (04D)



We augment our training pretty heavily with additional 

resources and hence end up with ñdarkò green belts and black 

beltsé.



VALUE

Improving Standardization and Discipline and Control with day to day work practices 

é with a focus on fixing the processes as a way to improve the System

Customer Shareholder

Is willing to 
pay for

Requirements 
to attract 

investment for 
growth

TO THE

THROUGH BUSINESS PROCESS ENGINEERING

ILSS Overarching Principle:  Value is 
Defined by the Customer

EmployeeBusiness

Requirements 
to Survive 
and Thrive

Attracts and 
Retains best 

of best



Roadmaps for Lean, SixSigma and 
Integrated Lean Sigma as well as DCDOV 
are easy to find on the IoT
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http://www.amazon.com/gp/product/images/0974632856/ref=dp_image_0?ie=UTF8&n=283155&s=books


Need to develop agility and flexibilityðright method for 

right situationðbut DMAIC (or DCDOV) really still 

serves as the foundation roadmaps

http://www.osu.edu/


D C D O V

Lean Six Sigma: "A comprehensive and flexible systemfor achieving, sustaining and 

maximizing business success. Six Sigma is uniquely driven by close understanding of 

customer needs, disciplined use of facts, data, and statistical analysis, and diligent 

attention to managing, improving, and reinventing business processes."

The Framework- Design for Lean Sigma (DfLS)

Goals

D Define Obtain customer needs and wants.

C Concept Development DevelopDesign Feature/functional requirements based on customer needs and wants

D Design Development Identify engineering and process parameters based on the design features/functions 

requirements

O Optimize Design Identify optimal settingsfor the engineering and process parameters based on data

V Verify Capability Establishthe designed process is capable of meeting the designed target and 

requirements.

"We cannot solve our problems with the same thinking we used when we created them."  

Albert Einstein 



DMAIC Roadmap Drives Creation of 

Value

http://www.osu.edu/
http://www.amazon.com/gp/product/images/0974632856/ref=dp_image_0?ie=UTF8&n=283155&s=books


ISE + the órightô performance improvement strategy and methods 

will push óleversô in the EVM and then drive enterprise value 

growth (every project should map this out)

1x

10x

25x

Enterprise Value Map 

Practical paths to increase shareholder value 

http://www.osu.edu/
http://www.amazon.com/gp/product/images/0974632856/ref=dp_image_0?ie=UTF8&n=283155&s=books
http://www.deloitte.com/view/en_US/us/index.htm


The ϥoT contains 100Ʌs of good examples, like this, 
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Check Lists for you to help you prepare for 

Stage and Gate Meetings (you are only limited 

by how intentional you are as a learner today)

https://www.dmaictools.com/dmaic-define

http://www.osu.edu/
https://www.dmaictools.com/dmaic-define
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Start w/ End w/
Fundamental Questions answered, Analytics, Deliverables 

Created, etcéé.

http://www.osu.edu/
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Å mess

Å pain

Å needs

Å low 

productivity

Å waste

Å mis-

alignment

Å ambiguity

Å VoC not 

clear 

Å VoP not 

understood

Å weak, poor, 

no data/facts

Å confusion

Å data/facts, 

measurement 

system is not 

rationalized, 

not well 

designed 

from PDSA 

perspective

Å culture often 

doesnôt 

support ñBò

Å alignment

Å focus

Å clarity

Å Primary Y 

clear and 

agreed to

Å High level 

understanding 

of system and 

processes

Å Failure 

modes, pain 

points initially 

highlighted

Å DONE 

defined and 

agreed to

Å strategy to get 

to done (IMP) 

agreed to

Å initial 

business case 

complete

Å Stakeholders 

identified, 

relationship 

management 

plan clear

Start w/ End w/
Fundamental Questions answered, Analytics, Deliverables 

Created, etcéé.

Å Stakeholders identified, roles and accountabilities clear, and 

plan to manage communication and coordination defined

Å Purpose and Objectives crystallized and agreed to, DONE 

defined very explicitly in terms of Key Metrics of Success

Å SIPOC and other high level visualizations of the system and 

processes created and reviewed

Å Failure Modes, Wastes, Variation, Pain points, etc. 

overlayed

Å Current state process capability, key metrics as much as they 

exist summarized

Å Demand on the System understood and characterized (past, 

present, future)

Å Product Families (different workflows or value streams) 

identified

Å Business Case, v1.0 developed (Level 1)

Å IMP and strategy to get to DONE created

Å Measurement Plan, v1.0 completed and data warehouse started

http://www.osu.edu/


DEFINE Fundamental Questions and 

Deliverables

1. Whatôs the óitô?  Meaning 

whatôs the problem or 

opportunity?

2. Why is this important?  

Voices before and after.

3. What is DONE?

4. Whoôs on the team to help 

me get this to DONE?

5. How do I plan to crack the 

code on this, get to DONE?

6. When will we be DONE?

7. Stage Gates along the way?

8. Whatôs next?  Through to 

Ma. 

1. System and Process views of 

how it works, where the waste is, 

where it breaks down, etc.

2. the impact to the business and 

customers of closing the 

performance gap, initial 

Business Case

3. your Promise, objectives and 

outcomes

4. Stakeholder Map with RRA

5. IMP along with ótechnologiesô to 

employ

6. IMS

7. IMS major milestones

8. detailed plan through to next 

Stage and Gate

http://www.osu.edu/
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Å DEFINE stage 

and gate 

complete (all 

the 

deliverables 

and  

outcomes 

satisfied)

Å Voice of 

Process (VoP) 

not clear, not 

complete, not 

understood

Å Measurement 

System 

inadequate

Å Voice of 

Customer 

(who is the 

customer?) 

not clear and 

push or 

provider view 

drives things

Å no Visible 

Measurement 

Systems

ÅVoP complete

Å Y = f(x) 

completed

Å measurement 

and analysis 

plan finalized 

through to C 

stage

Å Current State 

Process 

Capability 

thoroughly 

defined and 

specified

ÅReady to 

answer 

questions 

surrounding 

what is 

causing the 

gap or error in 

performance

Start w/ End w/
Fundamental Questions answered, Analytics, Deliverables 

Created, etcéé.

Å Measurement Plan refined, Data and Facts (Data Elements) 

gathered and organized (Y, X and other variables and factors 

included)

Å See next slide

Å Value Stream Mapping and other workflow, process maps are 

completed (how the workflow and processes are accomplished) 

are completed

Å Data boxes, key metrics, KPIôs for the VSôs, processes are 

defined, specified

Å Derivative metrics are created

Å Sustainability of measurement issues addressed

Å Trilogy analysis completed

Å Specification Limits defined and agreed to

Å Voice of Process Completed

Å Through to the ANALYZE Stage Gate detailed plan created and 

agreed to

http://www.osu.edu/


Principles, Roadmaps, Methods, ToolsɎ

The Secret to Success with DMAIC is to not lose sight of DONE (the end game) 
and the fundamental questions and OKRɅs (Objectives and Key Results) for each 
stage of the roadmap.

Learning the Roadmap is easy.  

Getting skillful at picking the right ɄtoolsɅ, applying them correctly, sequencing 
things in the right causal and logical fashion is mostly what certification training is 
about.  

After 750+ projects (coaching and doing), my go to tools are on the next slide:

27



Å Swim Lane (Functional) Flow Maps
Å High Level Value Stream Mapping
Å Layering (with Visio for example) pain 

points, failure modes, wastes, control 
points, critical alignment points on top of 
Swim Lane Flow Maps

Å Management System Modeling 
Å Exploratory/Graphical Data Analysis 

(Individual Value Plots, Dot Plots, time 
series analysis, looking for rational 
subgroups, etc.)

Å Interviewing key stakeholders in the 
system/process and blending the points of 
view together to understand current and 
future states

Å SPC in general but Staged Control Charts 
are very useful

Å Simulation when appropriate (Moresteams
Process Playground is a neat tool to start 
with)

Å Design of Experiments when appropriate 
but ANOVA in general, Factor Analysis more 
broadly

Å Creation Skill approach, From-To Charting, 
Future State focus

Å ¢Ƙƛǎ ƛǎ ŀ ǘƻǇ ƻŦ ƳƛƴŘ ƛƴƛǘƛŀƭ ŎǳǘΣ ǘƘŜǊŜΩǎ ƳƻǊŜ

People/Students, Young Professionals 
underestimate the Practice to Play ratio 
to get from Understanding to Analyzing 
ƻǊ 9ǾŀƭǳŀǘƛƴƎΧΦ



Case Examples weôll cover

Á an assembly plant (floor scales) óconstraintô mitigation process 

improvement project;

Á a frozen food plant (Chinese food) with a bio-organic waste in 

effluent problem;

Á A Printing Plant with a change-over, set-up time problem;

Á A Medical Device (plastic extrusion and assembly process) defect 

and measurement system analysis problem;

Á A Fire Truck Assembly Plant internal supply chain problem.

http://www.osu.edu/


ϥɅm going to take a 
ɄdeconstructedɅ 
approach to 
sharing tips, 
learnings, ideas 
with youɎ

Key Points Ɂfundamental as 
Apple Pie, with ice crème of course.

Å Picking the ɄrightɅ projects

Å Mapping the Value Stream AND the focal 
Process and understanding Ʉcontrol pointsɅ

Å Utilizing the power of failure mode 
identification and analysis

Å Sticking to the sequence of fundamental 
questions

Å Creative use of visuals, learning to create 
AHA moments

Å Apply Creation Skillful Methods before you 
apply Creative Problem Solving Methods

Å Map and Analyze the flow of value, focus on 
optimizing flow

Å learn how to manage ɄresistanceɅ creatively 
(Baesman)

Å Adopt the Measure What Matters, OKR 
approach espoused by John DoerrɁagile, 
sprints through stages to Tollgates

Å Utilize discipline Integrated Master 
Planning, stay focused on DONE 
DONE.

30



Best in class Program and Project Management Ɂ
Agile, fixation on rapid benefits realization

Program 

Initialization

Engage 

the 

óRightô 

People

Pick the 

Right 

Projects

Best in 

Class 

Training

Discipline 

around 

Methodology

Celebrate 

Successes to get 

the ófly wheelô 

spinning

3122.03.2022

Develop Habits of Achieving ɈDONEɉ



Internal usage only

Non Value Added Time in Pick, 

Pack, and Ship

Final Tollgate
April 22, 2014

Eleanor Cooper

GB Candidate



Internal usage only

Where are we in the process?

33

Joey M. Greg V.Mike D.

Amber O.

Joe K.
Pat M.

MY PROJECT

Floor Scale

Vehicle Scale Pick, pack and ship operations 

begin at the end of assembly, 

and build the order to 

completion with picking and 

packing of kits, then send to 

the shipping area.



Internal usage only

Project Focus ïWhat is the problem?

34

Problem Statement

The Pick, Pack and Ship (PPS) operations of 

the Floor Scale and Vehicle Scale system do 

not have standard processes for scheduling and 

communication (information flow) which 

contributes to wait times, lack of standard 

workflow, time pressure at the end of the 

process, and errors in customer orders.

Objectives 

ÅDecreased non-value-added time in the 

process

ÅDecrease in errors sent to customers

Å Improved information flow and 

communication standards

ÅOrganized and directed workflow

Opportunity

From stakeholder interviews and visual 

observation of the work cell, opportunities 

include:

Å Linking information flow and customer 

orders to production schedules

Å Eliminating wait time and idle time do to 

communication deficits

Å Eliminating the self-directed nature of the 

workflow in PPS

In-scope:

Á Information flow in the processes

Out-of-scope (Idenitified but not to fix):

ÁSAP Issues

ÁBOM mistakes

Primary Y: Secondary Y:

Non-value-added time Order errors



Internal usage only

Pain points from all perspectives

Order accuracy

Responsiveness

Orders delivered are not correct to customer 

specifications

Changed orders/dates cause rushed and 

chaotic operations

PPS operations must work efficiently to 

deliver orders at specified timesOn-time delivery

Voice of External 

Customers

Voice of Internal 

Customers 

(Production)

Defined 

Schedules

Clarity of 

Responsibilities

Customer orders and production schedules 

are not closely linked

Processes and responsibilities are shifted 

depending on orders and time available

Voice of Business 

(MTMS) 

Efficiency

Operating Costs

Customer 

service level

Business 

flexibility

Must be able to satisfy customers through 

order accuracy and on-time delivery

Costs are increased with error correction 

efforts

Non-value-added time is present in 

operations

There is not consistent workflow and 

communication

Lack of ability to adjust quickly with changing 

orders

Consistency

Communication
Correct information is not transferred 

at correct time

These will become the CTPCs-

Critical To Performance 

Characteristics

These are the pain points 

currently being experienced
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MTMS Shareholder Value

Revenue 
Growth

Retain and Grow 
Current Customers

Improve 
responsiveness to 

customer requests and 
inquiries

Improve tracking of 
customer interactions

Improve Quality 
Assurance Programs

Operating 
Margin

Improve Customer 
Interaction 
Efficiency

Improve emphasis on 
design for 

packing/shipping 
efficiency

Improve pick, pack, and 
ship processes

Provide staff with better 
customer and order 

information

Improve order 
management methods 

and tools

Improve Development 
and Production 

Efficiency

Improve Production 
Scheduling & Staging 

Process

Improve Capacity 
Planning Processes, 

skills, and tools

Improve manufacturing 
and quality control 

processes

Asset Efficiency

Improve PPE 
Efficiency

Reconfigure 
facilities/increase 

utilization of facilities

Increase utilization of IT 
systems

Expectations

Improve Execution 
Abilities

Establish a culture 
centered on 
operational 
excellence

Increase emphasis 
on quality 

management and 
benchmarking

Improve sharing of 
knowledge across 

organizational 
boundaries

Business Case ïWhy this project?

36

Improving pick, pack and 

ship processes directly 

relates to the operating 

margin of the business

Business Case is comprised of two parts:

1. Non Value Added Time savings of $75/hour x #hours

2. Error Correction/Investigation SavingsðOver $38,000 

annually (slide 11)
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Define Stage Recap
Problem Statement

The Pick, Pack and Ship (PPS) operations of the Floor Scale and Vehicle Scale system do not have standard 

processes for scheduling and communication (information flow) which contributes to wait times, lack of standard 

workflow, time pressure at the end of the process, and errors in customer orders.

What does "done" look like?

Å Reduced NVA time in the PPS process

Å Improved and standardized communication and 

information flow in PPS

Å Standard scheduling practices

Å Reduced order errors, error proofing practices in 

process

Business CaseIn-scope:

Á Information flow in the processes, 

scheduling, workflow

Á SAP integration/use/practices

Out-of-scope (Identified but not to fix):

Á SAP system issues, BOM mistakes

Metrics:

Primary Y: Secondary Y:

Non-value-added time Order errors

*For all others that were tracked, see 

measurement plan.



Internal usage only

What do we want to see in April?

38

Element to be Tracked Current Value Future Value

Scheduling release accuracy 31.2% released on time

Computer and Paperwork in Kit 

Packing

23% of time

Average time of orders sitting 

without pick lists?

43 minutes

Scheduling time (Mostly Tom) ~.5 hours a day

Order Errors ~4 per month



Internal usage only

Recap of Quick-Wins 

39

ÁClassification of Materials By Usage
- Won't look at layout/restructuring

- Kit studies will confirm efficiency

ÁElimination of old kits
- Need to form a standard of when to check for old 

kits

ÁShipping Form Completion
- Meeting: Jon Berger, Carolyn Pulley, Kathy 

Westervelt

- Just a miscommunicationðthey did not know it 

was needed

ÁCreation of Kits for Shipping
- Curtis will manipulate SAP so that Brent may give 

Steve the production order BOM without 

releasing the order to the floor.

- Will track the frequency of doing this to see if in 

the long term a restructuring of the BOM is 

necessary

Done In Process

ÁWire/Storage and Organization
- The storage will be eliminated 

- Tom kits the wires right when needed for Steve

- Track double handling



Internal usage only

Key Areas for Measurements

40

Pick, Pack and Ship Process
P
ic

ki
n
g/

P
ac

ki
n
g

A
ss

em
b
ly

Sh
ip

p
in

g

Phase

Receive Production 
Order (Quintin/Zack)

Chose correct 
frame/skid

Assemble Scale
Send unpacked, 

possibly incomplete 
scale to shipping

Receive Production 
Order (Tommy)

Assemble Kit
Check VA03 to 

ensure 
complete

Inspect and 
Stage

Move to 
shipping area 
when needed

Receive Production 
Order (Stacie)

Assemble Kit
Check VA03 to 

ensure 
complete

Inspect and 
Stage

Pick list 
generated

Pack skid with all 
necessary parts/kits

Wait for order to 
move to shipping

Move to shipping 
area

Wait for necessary 
paperwork 

(mostly exports)

Ship products

Kit received (from 
Tommy)

Check VA03/
Production order

Add items specified 
to kits from Tommy

Receive Production 
Order (Steve)

Confirm order in 
SAP

Pick list generated Systematic Packing
Paperwork/Excel 
BOM completed

Order ready for 
truck loaders

Order loaded

Pick list generated 
(Tony and John)

Confirm Production 
Order complete

Extra components 
and hardware 

picked

Pack, close and 
weigh completed 

order

Confirm order on 
computer, 
paperwork

Staged for truck

First part of Assembly will not be 

involved in measurement plan
Q: Queue Time

S/O: Scheduling/ 

Organization 

time

Tr: 

Transportation

Arr: Arrival time 

at shipping

Pr: Process time

Err: Order 

Errors

Q

S/O Q

Q

S/O

S/O

Arr

Pr

Pr
Tr

Tr

Err

Pr

Pr

Staging/ Loading 

not in scope, no 

measure after 

paperwork 

complete

Tr

Pr
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What the process is currently doing to the lead timeé

41

0.00

25.00

50.00

75.00

100.00

125.00

150.00

175.00

200.00

225.00

H
o

u
rs

Lead Time Break Down

Adjusted Time
Between Pack and
Ship

Time Between Order
Release and Complete
Pack

Breakdown of lead time for 

random 10% of the 360 studied

If released as SAP schedules, 

orders would be kitted the day 

before use, a max. time of 48 

hours.

How do we achieve this?



Internal usage only

éand what we will see in March 2015

42

What the kit lead time can look like with pull:

Sample Kit Lead Time Sample

What steps are being taken to 

get to DONE in March 2015?

ÁThe successful completion of the 

following projects:

- Capacity Planning and Load 

Leveling

- Floor Scale Work Redesign

- Scheduling Optimization

- Pick/Pack Redesign

- SAP Integration



Internal usage only

Recap of Concepts for the Future State

ÁOrder release

ÁOrder scheduling

ÁProduction order process times

ÁPick list distribution in shipping

ÁFloor scale workflow adjustment

ÁTruck scale order staging

43

Moving From: Moving To:

What are we addressing to 

close the gap?

We reviewed these elements in our last meeting éand where they occurred in the process

éand detailed how the 

process will work at 

each step.

Now what?



Internal usage only

Floor Scale Processðwhere do the projects that 

are planned come in the process?

44

Assembly 
receives 
schedule

Assembly 
completes 

scales

Assembly 
transports 
scales to 
shipping 

area

Shipper 
completes 
paperwork

Order 
ready 

on 
dock

Floor scale 

capacity and 

scheduling tool

Shipper 
adds 

necessary 
items

Semi 

Finished 

Goods

Gantt Chart will lay out 

future projects to aid in 

the transition

Changeover/Setup 

Reduction by doing 

scales in predetermined 

optimal sequence

Process/Workflow Redesign to 

enable completed scales to be sent 

to shipper and eliminate rework/idle 

time of unfinished goods

Core pull by day is attainable 

with tool in assemblyðonly 

producing what will ship that day, 

controls the lead time.

Finished 

Goods

Customer 
Demand

Lead time 

expectations

Defect Prevention by 

eliminating a step that 

allows miscommunication

Visual processes can 

be bettered with more 

devoted use to hour by 

hour board

Scheduling and order release 

improvements will enable more 

visibility of work content and 

better utilization

Capacity planning and demand 

analysis could lead to realization that this 

employee can be a floater/better utilized

Layout and flow will 

impact the lead time and 

the capacity of the system 

(capacity more or less set 

from Joeyôs project)

Inventory buildup is 

unavoidable here due to the 

nature of the delivery schedule.

Blue: Tools being created

Orange: Longer-term projects

Green: Other lean elements
*Note: shading shows progress SAP Integration will 

take place to make order 

release/BOM changes
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Truck Scale Processðprojects and elements to 

be addressed

45

Packer 
receives 

production 
order and 

assembles kit

Kit set aside 
or put on 

shelf

Pick list 
generated for 

packers

Pick list generated 
for shippers, 

gather remainder 
of order

Order 
confirmed 

and verified 
by shippers

Order 
staged for 

truck 
loaders

Send 
necessary 
items to 
shipping

Core pull by order will 

be attainable after 

completion of projects.

Lead time 

expectations

Visual processes can be 

bettered kanbans and color coded 

standard kits and HxH boards

Scheduling and order release 

improvements will enable more 

visibility of work content and 

better utilization

Capacity planning and 

demand analysis could lead to 

realization some tasks should 

be redistributed

Semi 

Finished 

Goods

Finished 

Goods

Order 
loaded 
on truck

Truck 
departs

Pick/Pack Initiative (led by 

Aaron) will lead to standard 

kits that can be stocked

Blue: Tools being created

Orange: Longer-term projects

Green: Other lean elements
*Note: shading shows progress

Strategic buffer/kanban will come 

into affect after pick/pack project to 

stock these standard kits.

Customer 
Demand

SAP Integration will 

take place to make order 

release/BOM changes

Truck Scale Planning 

Tool will dictate release 

until SAP/scheduling is 

fully adjusted

Gantt Chart will lay out 

future projects to aid in 

the transition
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Sa
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Sc
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m
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Orders entered 
into system

Orders and pick 
lists released to 

production

Packer receives 
production order 
and assembles 

kit

Kit set aside or 
put on shelf

Pick list 
generated for 

shippers, gather 
remainder of 

order

Paperwork/
confirmation and 

verified by 
shippers

Order staged for 
truck

Truck loading/
Order loading

Truck leaves 
facility

Pick lists given to packers, send necessary 
items to shipping

Orders are entered 
in by sales function 

who gets the 
customer order

Order becomes 
planned order in 

SAP

Production order 
stay as planned 
order until SAP 

release date (usually 
day before Goods 

Issue Dateτor day it 
leaves)

Production order 
released on release 

date

Released orders and 
pick lists are 

generated into a 
schedule at the 
beginning of the 
day/day before

Deliveries for day 
are displayed for 
that day (VL10G)

At beginning of day, 
print all available 

pick lists

Production orders 
have a general 
process time 

associated with 
them

Pick lists have a time 
estimate depending 
on what items/how 
many items need to 

be picked

Baseline schedule is 
created with 

prioritization for 
pick lists being done 
in the morning, then 

production

Scheduler prints 
schedule and 
associated 
paperwork

Delivers schedule to 
appropriate worker

Production orders 
generated

How will the process work at each step?

1. Orders are released ON release date

2. Released orders and pick lists are generated into 

schedule at the beginning of the day

3. Production orders and pick lists have estimated 

process times that allow schedule generation

4. Production orders will have an approximate due 

time

1

2

3

4

Start

End

Element to be Tracked Impact Desired

Scheduling release accuracy Inc.

Computer and Paperwork in Kit 

Packing

Dec.

Average time of orders sitting 

without pick lists?

Dec.

Scheduling time Dec.

Order Errors Dec.

1 2

2

42

3

3
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How will the process work at each step?
O

ve
ra

ll 
P
ro

ce
ss

W
o
rk

er
 1

W
o
rk

er
 2

FS
 S

h
ip

p
er

SA
P
 (
IT

)

Orders entered 
into system

Orders entered 
into system

Orders and pick 
lists released to 

production

Orders and pick 
lists released to 

production

Packer receives 
production 
order and 

assembles kit

Kit set aside or 
put on shelf

Pick list 
generated for 

shippers, gather 
remainder of 

order

Paperwork/
confirmation and 

verified by 
shippers

Order staged for 
truck

Truck loading/
Order loading

Truck leaves 
facility

Pick lists given to packers, send 
necessary items to shipping

Receive schedule 
from production 

scheduler

Receive schedule 
from production 

scheduler

Complete 
production orders 
by time specified

Complete 
production orders 
by time specified

Complete pick lists 
that were generated 

first

Complete pick lists 
by end of shift/ time 

specified if 
applicable

Place production 
order (kits) in 

designated WIP area 
with date packed

Completed items 
put in designated 

area

Ready for pick up by 
carrier

Pick list may be 
generated upon 
confirmation of 

production order, 
otherwise it is for 
ƴŜȄǘ ŘŀȅΩǎ ƻǊŘŜǊ

If for immediate picking, 
generate immediately to 

users computer (if sales order 
was on production order, this 

should have been given 
already)

Move to shipping 
area

Move to shipping 
area

Place production 
order (kits) in 

designated WIP area 
with date packed

Complete 
paperwork

1. Pick lists that are ready are completed first

2. Production orders completed next

3. If production order generates a pick list (if for that day) generate to 

worker's computer

4. Production orders for next day delivery will be placed in designated 

area with date

1 2

3

4

Start
End

End

End

Element to be Tracked Impact Desired

Scheduling release accuracy Inc.

Computer and Paperwork in Kit 

Packing

Dec.

Average time of orders sitting 

without pick lists?

Dec.

Scheduling time Dec.

Order Errors Dec.

1 2

3

4
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FS
 S

h
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TS
 S

h
ip
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Tr
u
ck

 L
o
ad

er
s

Orders entered 
into system

Orders and pick 
lists released to 

production

Packer receives 
production order 
and assembles 

kit

Kit set aside or 
put on shelf

Pick list 
generated for 

shippers, gather 
remainder of 

order

Paperwork/
confirmation 

and verified by 
shippers

Order staged for 
truck

Truck loading/
Order loading

Truck leaves 
facility

Pick lists given to packers, send necessary 
items to shipping

Completed items 
put in designated 

area

Ready for pick up by 
carrier

Complete 
paperwork

Receive kits from 
worker

Receive pick list for 
TS delivery 

(designate a time 
beforehand)

Complete pick list 
(designate a time 

beforehand)

Place order in 
labeled area of 

workcell

Staged, complete 
order

Place in designated 
area

Identify staged 
order corresponding 

to delivery

Load truck when it 
arrives

Complete any 
necessary action 

items
Truck leaves facility

Complete any 
necessary action 

items

Carrier arrives, 
loaded

Orders leave facility

How will the process work at each step?

1. FS shipper will have orders to process immediately upon arrival

2. Pick list will be received a designated time before order leaves (t-8)

3. Order will be done and staged a designated time before (t-4)

4. Time buffer for complications

1

2 3

4

Start
End

Start

EndElement to be Tracked Impact 

Desired

Scheduling release accuracy Inc.

Computer and Paperwork in Kit 

Packing

Dec.

Average time of orders sitting 

without pick lists?

Dec.

Scheduling time Dec.

Order Errors Dec.

1

2

2 3

3

4
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Through to DONEðNow to March 2015
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Floor 

Scale 

Redesign

Capacity 

Planning

Scheduling 

Optimization

Pick/Pack 

Initiative

SAP 

Integration

¶Observe and describe miscommunications 

in FS that add rework

¶Define the errors/miscommunications and 

develop a data sheet to collect info (4/22)

¶Roll out data sheet (4/22)

APRIL 2014 MARCH 2015

Migration following detailed project plan and 

timeline setup

Primary: 

Secondary:

Primary: 

Secondary:

Primary:

Primary: 

Secondary:

Primary:

¶Determine where load leveling occurs 

presently

¶Determine problems and failure modes 

for current state load leveling

¶Pull all production data

¶Analyze top percent of demand

¶Get time estimates from workers for top 

demanded material numbers

¶Sum all demand and time by worker to 

compare

¶No days over capacity

¶Workers are not given too 

much/too little work

¶Clearly defined daily schedules 

for workers, outline of work to 

be done and when

¶All ramps and frames added at 

assembly

¶Standard kits incorporated into 

Kanban system

¶All process times and new standard 

kits incorporated

¶Necessary changes made for FS 

project
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Project hand-offs completed for each project

ÁPresented to leads for each project

ÁEnsured buy-in and support

ÁAll related documents are linked and located on the common drive

50

Let's review the projects, their objectives, and what has 

been accomplished to this point.

This contains a more detailed breakdown of the timeline and tasks
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Significant Accomplishments and Next Steps

ÁTime studies completed on kit packing 

showed that the kitting process itself is 

efficient

ÁCollected data on lead time of kits

- Brought to light the variability and large 

range of times that kits are in the system

- Caused shift in project direction to creation 

of a future state pull system

ÁKey areas identified for changes that will 

enable pull to take place

ÁLean elements were identified and tied to 

the process

ÁTwo Excel tools were created that will 

facilitate the shift as well as encourage pull

ÁMigration strategy was drafted as a team 

to prioritize and determine ownership

ÁTransition/Hand-off Meetings were 

completed to transfer ownership

51

Significant Accomplishments:

For Me:

ÁUpdate project plan on drive

ÁComplete FS tasks today

ÁWill ensure hand-off documents contain any 

extra files that have been completed in the 

last week

ÁWill email the hand-off documents

For the Team:

ÁReview the hand-off document (will be 

updated by tomorrow)

ÁAsk any questions you have (by April 28th!)

ÁStay committed to the objectives of each 

project

Next Steps:
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Looking ahead to Verifyða Project Plan

52

ÁJust a snapshot of Gantt chart is shown belowïdonôt worry about details yet!

ÁFuture plans to add: Leads for 

handoff 

projects 

(after 

discussion)

Finalize 

time 

duration 

estimate

s.

Will have 

hyperlinks 

to 

completed 

work
This document will 

help pass the baton!



Key Points from 
Mettler Toledo, 
highlighted

Key Points Ɂfundamental as 
Apple Pie, with ice crème of course.

Å Picking the ɄrightɅ projects

Å Mapping the Value Stream AND the focal 
Process and understanding Ʉcontrol 
pointsɅ

Å Utilizing the power of failure mode 
identification and analysis

Å Sticking to the sequence of fundamental 
questions

Å Creative use of visuals, learning to create 
AHA moments

Å Apply Creation Skillful Methods before 
you apply Creative Problem Solving 
Methods

Å Map and Analyze the flow of value, focus 
on optimizing flow

Å learn how to manage ɄresistanceɅ creatively 

Å Adopt the Measure What Matters, OKR 
approach espoused by John DoerrɁagile, 
sprints through stages to Tollgates

Å Utilize discipline Integrated Master 
Planning, stay focused on DONE DONE.

Å Disciplined Project Transition Action Plan 
(PTAP)

53



Case Examples weôll cover

Á an assembly plant (floor scales) óconstraintô mitigation process 

improvement project;

Á a frozen food plant (Chinese food) with a bio-organic waste in 

effluent problem;

Á A Printing Plant with a change-over, set-up time problem;

Á A Medical Device (plastic extrusion and assembly process) defect 

and measurement system analysis problem;

Á A Fire Truck Assembly Plant internal supply chain problem.

http://www.osu.edu/
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The BOD issue...

56

VOC Customer Spec Limits:

BOD:  <= 250 mg/L

TSS <=300 mg/L

TKN <=40 mg/L

Birthplace of BOD

What is BOD?

Problem Statement:  Current operations produce BOD waste levels averaging 3864 mg/L 
ς1546% higher than the upper spec limit from Columbus City Utilities.

Goal Statement:  At least 50% reduction in BOD by 3/15/10 and the creation of a 

sustainable system capable of reaching a long term target of 95% reduction.

Primary Y

Kahiki Average 2008/2009:

BOD:  3864 mg/L

TSS:  1995 mg/L

TKN:  89 mg/L

Customer



Drain Utilization ñHot Spotò Chart 
Where do we attack Waste Generation?
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Legend

Å70% of Waste 
Collected from:  

Å25% of Waste 
Collected from:

Å5% of Waste 
Collected from:

Å5 Worst Drains:
37, 9, 20, 21, 2

Åо ά!ǊŜŀǎέ ǘƻ 
Target:  Raw 

Process, Bagger 
Area, DishwashData Collection Defense



BOD Status --- Real Results
Where weôve been, what weôve done and where weôre going
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Pilot + 
Tier 1

Tier 1

08/09 Average

Forecasted
Tier 1,2

Forecasted 
Tier 1,2,3



Implementation of Tier 1 Solutions 1
Operational and Cultural Changes
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December ςJanuary

Awarenesson Sweeping Solids into Drains ---
Have seen Improvement (Still much left to do)

Combining left over batter with fry and other crumbs --
- solidifying liquids to throw away with solids

Better Batter Practices ---Mix solids and liquids and 
throw away.  NOT letting excess batter go down drains



Implementation of Tier 1 Solutions 2
Pilots and Results Realized
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December ςJanuary

MethycellulosePilot ran, 2nd Pilot TBD for an 
entire shift.  Delayed Implementation April/May

Pilot Test ran organized for February Launch

December ςJanuary BOD Average = 2295 mg/L

40.4%Reduction From 09 Average

$91,155 Savings at This Level

Outlier Info



BOD Status --- Real Results
Where weôve been, what weôve done and where weôre going
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Pilot + 
Tier 1

Tier 1

08/09 Average

Forecasted
Tier 1,2

Forecasted 
Tier 1,2,3



Continued Development of Tier 1 Solutions
Lyco Pilot Test Rollout and Results
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February 2nd - 5th

Separator Pilot Test ran February 2nd-5th

Install Successful ςissues with Spillover
Shipped Back February 17th

Unit Purchased 2/19/10
Drawings to Arrive 3/8/10

Arrival of Unit Expected 5/21/10 

February 2ndς5th Pilot Results = 1375 mg/L

65.1%Reduction From 09 Average

$151,106 Savings at This Level

$ Information



BOD Status --- Real Results
Where weôve been, what weôve done and where weôre going
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Pilot + 
Tier 1

Tier 1

08/09 Average

Forecasted
Tier 1,2

Forecasted 
Tier 1,2,3



Tier 1 and 2 Solution Development and Status 1
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February 17th - Current

Employee Training ς3 Phases:
(1) ςAll Employee Training 2/30th Tuesday Meeting

(2) ςSmall Group Based Lessons
(3) ςIndividual 1 on 1 Training and Refinement

Initial Formation of Best Practice Documentation:
-Batter Practices (100%)
- Sauce Practices (95%)
- Fry Oil Practices (75%)

Formation of WAP Committee (Best in Class Do This)
-7-10 Employees Representing 1-2nd Shift

Dishwash, Raw Process, Fry, Packaging and Sanitation
ά²ŀǎǘŜ !ǿŀǊŜƴŜǎǎ tǊƻƎǊŀƳέ

SOP Example

All Employee Initial Training

WAP Committee



Tier 1 and 2 Solution Development and Status 2
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February 17th - Current

Drain Close Off --- Removing Opportunities for a 
ά5ŜŦŜŎǘέ ǘƻ hŎŎǳǊΦ  tǊƻǾƛŘŜǎ ±ƛǎǳŀƭ L5

Material Ordered 2/25 to fit
Full order week of 2/29

Drain Basket Optimization

DǊŜŀǎŜ LƴǘŜǊŎŜǇǘƻǊ ¦ǇƪŜŜǇ άhƴŜ tƻƛƴǘ [Ŝǎǎƻƴέ
-{htΩǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŦǊŜǉǳŜƴŎȅ ƻŦ 

Pumping.  Proper upkeep is critical!

February - May BOD Average Forecasted = 1335 mg/L
Separator Install 5/21

Ғтл҈Reduction From 09 Average

$155,000 Savings at This Level

Grease SOP



BOD Status --- Real Results
Where weôve been, what weôve done and where weôre going

66

Pilot + 
Tier 1

Tier 1

08/09 Average

Forecasted
Tier 1,2

Forecasted 
Tier 1,2,3



Tier 3 Solution Development 1
Long Term Attack of Root Causes and Refining of Best Practices

67

May ςDecember 2010 and on

Root Cause Attack ςWaste Creation
Waste is created which causes the need to deal with ς

how do we not create waste?
1. Increase Throughput Yield (Methyl-cell)

2. Better Forecasting (reducing overproduction)
3. Equipment Modifications (rice depositor, etc)

To Be tackled and sustained by:  Brad, John G, WAP, 
Focused Improvement Pillar

PM Program for Plant Equipment
Leaks in equip/machines will drip on floor ςneed to be 

reduced
1. Development of All Monitor Points
2. Development of Auditing Frequency

3. Execution/Enforcement 
To be led by Brad with Danny

Continued Best Practice Development
Establishing better methods, documenting these 
ƳŜǘƘƻŘǎΣ ƳŀƪƛƴƎ Ǿƛǎǳŀƭǎ {htΩǎ ŀƴŘ ŜƴŦƻǊŎƛƴƎ

To be led by WAP


