(1) STANDARD BASED PROBLEM SOLVING IMPROVEMENT WORKFLOW MODEL — IS THERE A STANDARD?
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Problems! Problems! Problems! There’s a school of thought that says problems are good. There was a
time when | was on a quest to find a universal problem solving method, process, tool or approach and |
have found that there isn’t one. Good problem solving involves participation of a team of people and
engagement in real time activity based problem solving workshops.

TOPS = Team Oriented Problem Solving

In this series of illustrations | created large 36” X 48” and plotter printed sheets of problem solving steps.
The participants using marker pens and post-it notes activity engage with the information and data as it
unfolds during the course of phases of the problem solving investigation. One of the more obvious
reasons for such a manual way of using poster size paper, post-it notes and marker pens is that it
appeals to the 3 learning styles of: Auditory learning, Visual learning and Kinesthetic learning.

This is the problem solving flow chart model.



@ PDCA PROBLEM SOLVING ITERATION MODEL

PROBLEM SOLVING APPROACH

! I
PDCA is Our Main

framework for Plan = Do m) Check mp Adjust

Problem Solving

Other Problem 8 Step Kalzon Six Sigma 8 Disciplines
Solving Methods that Problem Events Lean/6oc (DMAIC, Problem
can be adopted Solving DAKADY, DIOY) Solving
A3 Project Report
ouri;tz:g::;if g%r(r:n : tto A 3 A3 Initiative/Project Proposal
management is A3 Initiative Status Report
Strategy A3

Problem Solving Tools to use for PDCA or any other method

PLAN [ po | CHECK & ACT/ADJUST

®* VOC/VOP Analysis = Statistical Sampling " Solution Selection Matrix ® Process Control Plan
® Process Mapping ® Control Charts " Line Process Balancing = Standard Operating Procedures
= SIPOC Diagram ® Histograms = Kanban Systems = Visual Controls
= Pareto Analysis ® Test of Hypothesis ® Design of Experimental = Statistical Process Controls
= Data Collection Plan " Process Capability = Gantt Charts = Workplace Organization
= Measurement System Analysis = SMED (Quick Changeover) = \/isual Boards
Analysis ® Takt Time / Cycle Time " Piloting / Simulation = Gemba Walk
= Cause and Effect Matrix Analysis " Poka Yoke ® Training
® Fishbone Diagram ® Spaghetti Diagram " Five S ® Recognition System
= 5Whys

Problem solving model. No matter how complex | get down into creating a problem solving plan | never
forget to ask myself: “does this complete the P.D.C.A cycle? Here | am using a form of DMAIC six sigma
process.

DMAIC = Define, Measure, Analyze, Improve, Control.



@ - ® - (@ PROBLEM DESCRIPTION — CURRENT CONDITION

PROBLEM STATEMENT

CURRENT PERFORMANCE LEVEL

DESIRED PERFORMANCE LEVEL
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Sﬁ ENVIRONMENT
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Here we are defining the problem statement and what impact or
organization.

impacts has it has had to the




(2) SIPOC DIAGRAM

PROCESS STATEMENT

SUPPLIERS INPUTS PROCESS OUTPUTS CUSTOMERS

Sometimes it's a good idea to capture a SIPOC of the problem. A SIPOC diagram is a tool used by a
problem solving team to identify all relevant elements of a process improvement project before work
begins and to see the scope.

SIPOC = Suppliers Inputs Processes Outputs Customers



(2 SIPOC DIAGRAM

[PROCESS STATEMENT ~MILKING COWS

SUPPLIERS INPUTS PROCESS QUTPUTS CUSTOMERS
FARMER 6O TO STORE ‘ PREPARE FEED TROUGHS COWS EATS cows
FEED & SEED STORE BUY HAY AND FEED GET HAY AND FEED FROM BARN AND SILO COWS DELIVERY MILK DAIRY FARMER
{
FEED & SEED STORE RETURN TO FARM MEASURE HAY AND FEED IN TROUGHS MILK TANKER PICK UP BOTTLING PLANT
PUT HAY AND FEED AWAY IN BARN AND SILO . SANITIZE MILKING EQUIPMENT COWS FERTILIZES FIELDS GROCERIES STORES
CALL COWS IN FOR MILKING FAMILIES HOMES

ATTACH MILKING TUBES TO COWS UDDERS

START MILKING EQUIPMENT AND MONITOR

REMOVE MILKING EQUIPMENT

PUT COWS QUT TO PASTURE

CLEAN MILKING EQUIPMENT AND PUT AWAY

SIPOC example.




@ PROBLEM BREAKDOWN

SIGNIFICANT FEW
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SIGNIFICANT FEW
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Part of the Define Analyze process is to capture information and data surrounding the problem under

study.




@ MAP THE PROCESS TO LOCALIZE THE POINT OF OCCURRENCE

ORIGINATOR / TERMINATOR - INPUT P PROCESS | o OUTPUT P>  ORIGINATOR / TERMINATOR

Map the process using functional flow block diagrams



@ FIND THE ROOT CAUSE — FISHBONE DIAGRAM

PROBLEM DESCRIPTION

EFFECT

MEASUREMENT

METHOD

MACHINE

MATERIAL

MANPOWER

EFFECT

During the Analyze phase you look at factors and causal factors.




@ FIND THE ROOT CAUSE LOGIC TREE - MANPOWER
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HOW CAN THIS BE PREVENTED?

HOW CAN THIS BE PREVENTED?

HOW CAN THIS BE PREVENTED?

HOW CAN THIS BE PREVENTED?

HOW CAN THIS BE PREVENTED?

MANPOWER 2

MANPOWER 3

MANPOWER 4

MANPOWER 5

Manpower

Cause and effect logic tree using the 5 Whys method. Do the same for the other 5 Ms of Machine —
Material — Method — Measurement. | designed this to scale for the 36” X 48” sheet so that the WHY and
PROBLEM boxes when plotted out on the printer are the size of the 3” X 3” and 4” X 6™ post-it notes.




@ FIND THE ROOT CAUSE LOGIC TREE - MACHINE

PROBLEM
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10




@ FIND THE ROOT CAUSE LOGIC TREE - MATERIAL
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@ FIND THE ROOT CAUSE LOGIC TREE - METHOD
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@ FIND THE ROOT CAUSE LOGIC TREE - MEASUREMENT
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INTERRELATIONSHIP DIGRAPH
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My own plotter printer sized interrelationship digraph.
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Real example of my digraph in use during allowing a team to systematically identify, analyze and classify
the Driver and Outcome relationships that exist among all critical issues so that those Key Drivers and
Key Outcomes can become the heart of an effective solution.
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Real example of my digraph in use during allowing a team to systematically identify, analyze and classify
the Driver and Outcome relationships that exist among all critical issues so that those Key Drivers and
Key Outcomes can become the heart of an effective solution.
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@ DEVELOP COUNTERMEASURES ACTIONPLAN
PRIORITIZATION FACTORS
CORRESPONDING MPROVEMENT PLAN (USING THE PRIORITIZATION TABLE TO EVALUATE EACH PLAN) PRIORITZATION
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Improvement plan. Again, this is all manually done with writing it by hand on the plotted sheet of paper.
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@ IMPROVEMENT PLAN

" WHAT TO CHANGE ACTUAL
(ITEM) (FROM)

FUTURE

(TO)

EXPECTED

RESULTS

ACTUAL
RESULTS

COMMENTS

This captures specifications that need to be changed. Remember P.D.C.A. If you change something test it
first to make sure that it doesn’t have negative affects for up or downstream processes or your customer’s

processes.
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@ RECURRENCE PREVENTION CONTROL PLAN
CORRESPONDING 51 CONTROL PLAN TASK ACTIVITY TIME LINES
SPON CONTROL PLAN - TASK - ACTIVITY PROGRESS
FACTOR & NUMBER ASSIGNED EXPECTED EXPECTED
RESPONSIBLE PERSON START DATE END DATE
1 25%  50%  75% 100%
| / / / / |
2 25%  50%  75% [100%
—_ | | |
75% |1
3 , , , , 25%  50%  75% 100%
4 25%  50% | 75% 100%
/ / / /
25¢ 75% |1
5 , / , , %  50% 75% [100%
2 75% |1
6 , , , , 5% 50% | 75% 100%
7 1
7< , , , , 'zsx'so%' 5% |100%
8 25% 50% 75%100%
. R T —I—I—. . .
9‘ , , , , .25%.:%.75% 100%
w‘ , , , , ‘zsesA 50%. 75% [100%
11 25%  50%  75% 100%
| SR S S, PR R— — | |
75% 1
E [ , , / , .25%‘750%' 5% |100%
75% 1
13 , , , , 25%  50%  75%[100%
75% 1
14 , , , , 25%  50%  75%[100%
15 25% 50%  75%[100%
PR S | PR SN )
25 75% |1
16 , , , / %  50%  75% [100%
17 25%  50% | 75% 100%
| | / / / / | |
75% |1
|a. IR R zs%.so%. 5% [100%
75% |1
19‘ , , , , ’2sx_5o%. 5% |100%
75% 1
no‘ g _l_/_.zsx‘sox. 5% |100%
1 , , , , 25% 50%  75%[100%
rz 25% 50%  75% [100%
It I
25 75% |1
bs , , / , %  50% | 75% [100%
2 75% |1
b4 , , , , 5% 50%  75% 100%
25¢ 75% |1
Fs g g %  50% 75% 100%

If you change it how are you going to control

it. Who is going to do what? By when? Follow up.
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@ & RECURRENCE PREVENTION EVALUATE RESULTS & STANDARDIZE THE IMPROVEMENT PROCESS

TRAINING NEEDS

ﬂ‘ REGISTRATION NUMBER TImE ey EXPECTED START DATE | EXPECTED END DATE

RESPONSIBLE PERSON

1

2

3

4

STANDARDS ~ SPECIFICATIONS ~ WORK INSTRUCTIONS ~ PROCEDURES ~ FORMS TO BE UPDATED

ASSIGNED
# REGISTRATION NUMBER TITLE RESPONSIBLE PERSON EXPECTED START DATE | EXPECTED END DATE

Recurrence prevention. This is where you fix the system that allow the mistake, error to occur. It may be
updating the PFMEA or upgrading a work instructions, updating or upgrading a control plan or improving
a weakness in design to either eliminate the problem or detect it.
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(9) LESSONS LEARNED

Lessons learned. Document what you learned about the problem and the experiences solving it and the
countermeasures used. The idea here is to get more better and faster at problem solving so that solving
problems is seen as a failure in design engineering and not a burden.
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Logic Tree (4]

How to Prevent this to happen/ How to fix it

Problem

Here is a series of sample pictures of this problem solving approach in use during a processing materials
edge trim waste reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to
visual problem solving.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste

reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.




Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem

solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.
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Countermeasures Implementation Control Sheet
Problem/Project:

Date

Started Task/Activity

WIND UP DPR REFRESHER TRAINING

CAPITAL PROJECT= " DPGRADE. SUTTER SYSTEM "
CHANGE LI TTER ROLL

ADD VISIBLITY TD BACKEND BR OF EDGE TRIM
[NSPECT AND REPAIR AR NOZZLES AT WIND UP
MANUAL CHECKS OF EDGE TRIM AND NDC DATA DoN'T MATCH

REPLACE AP OLD TPPE MEASURE AT AT WALK (Covered)
LOADED CONCGEPT OF WER DEFLECTOR. Wit NOT TORN
UNTIL A ER

Here is a series of sample pictures of this problem solving approach in use during a materials waste

reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem

solving.

Cont.
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Here is a series of sample pictures of this problem solving approach in use during a materials waste
reduction workshop. Again, very much a ‘hands-on’ marker pen to paper approach to visual problem
solving.

Cont.




