SimplicityHub® Back to SimplicityHub -

USED IN REAL IMPROVEMENT WORK

When a machine fault wasn’t
a machine fault

Joe Campbell, Operations Manager, completed SimplicityHub’s
Green Belt course and used 16 templates and 4 calculators to run a
structured improvement project on a live manufacturing problem.

/

CSSC REVIEW % % % % %
-Green belt course was really decent! Very thorough content and

| also have really decent tools to take away and use in my
place of work, brilliant for the price!-

Joe Campbell, Operations Manager - Verified on CSSC - 19 August 2026
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1. Problem 2. Root cause 3. Fix
Recurring machine jams and Data and Gemba observation A simple no-cost change
repeated reactive fixes. exposed the damp-floor and stopped the recurring jams.

draught pattern.




THE PROBLEM

A labelling machine on Line 2 kept jamming. Maintenance replaced the
sensor, replaced the feed motor and recalibrated twice. After three weeks
of repeated downtime and a significant parts bill, the underlying cause still

had not been identified.

THE BREAKTHROUGH

The team plotted when the jams happened using a structured data-
collection template. The machine jammed almost every Tuesday and
Thursday morning. Those were the early cleaner’s mopping days: the
floor was still damp, a side door was propped open, and the draught lifted

the edge of the label stock as it fed through.

“We have had this issue for months and couldn’t figure out what it
was, as | was going through the Green Belt course | had a urge to

put what | was learning to the test and low and behold, by applying

the correct methods we figured it out!”

— Joe Campbell, Operations Manager




CASE STUDY RESULT

The result

The fix was simple: move the mop rota and stop
propping the door open.

The change cost nothing, and the machine has not
jammed since.

COUNTERMEASURE OUTCOME
Move the mop rota away from the No further machine jams have been
production window and stop propping reported since the change.

the side door open.

Joe Campbell case study - Line 2 labelling machine



JOE’S IMPROVEMENT JOURNEY
The toolkit in action

Joe used the following 16 templates and 4 calculators during his DMAIC
investigation. The resources below show exactly how each one supported the

project.

DEFINE

Frame the problem

Problem Statement, Project Charter and SIPOC clarify the recurring Line
2 jams without assuming the machine is at fault.

MEASURE

Find the pattern

Data Collection Plan, Simple Tally Sheet and a Run Chart help reveal
when jams cluster. The Gemba Walk Checklist and Process Observation
Sheet support direct observation while collecting evidence.

Trace the cause

Fishbone Diagram, Process Map Template, Cause Validation Matrix and 5
Whys trace the issue from lifted label stock back to the mop rota.




IMPROVE

Choose the fix

Impact vs Effort Matrix and Cost Benefit Analysis support a simple, no-
cost intervention.

CONTROL

Keep it fixed

Control Plan and Before and After Comparison provide a way to check
that the improvement holds over time.

CALCULATORS USED
Joe used these SimplicityHub calculators during the investigation

described in this case study:

Pareto Chart Calculator — identify the biggest contributor in a list of symptoms.

Cost of Poor Quality Calculator — make downtime, maintenance, parts and
labour costs visible.
OEE Calculator — examine equipment availability and performance.

Cycle Time Calculator — quantify the effect of delays on the process.

THE LESSON

The root cause had nothing to do with the machine. Structured
methodology helped the team investigate when the problem happened,

observe the process at Gemba and trace the issue back to its source.




LEARN - APPLY - EXCEL

Train as a LSS Green Belt and fix your pain points!

simplicityhub.co.uk
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JOE CAMPBELL | PROJECT EVIDENCE PACK

TEMPLATES IN THIS STAGE

1. Problem Statement

2. Project Charter

3. SIPOC

The completed evidence pages for this DMAIC stage follow. SIMPLICITYHUB




SH

SIMPLICITYHUB® PROBLEM STA

PRACTICAL TEMPLATE

Define the problem before jumping to solutions.

PROJECT TITLE PROJECT OWNER

Line 2 Labelling Machine Jam Reduction  Joe Campbell

BUSINESS AREA Manufacturing / Line 2

WHAT IS PROBLEM STATEMENT?

wvhat

1. WHAT is the problem?

PROBLEM STATEMENT

SPONSOR Ops Director DATE UPDATED BY
Site / Operations Director 1.0 Reconstructed example due to GDPR Reconstructed example due to GDPR
arly defines wh ror v rs, when it hay who 1 1at the imy s itk impin utions. It aligns the team or

2. WHERE does it occur?

Nl ol and t r
e replaced and the r

2 labelling mac

3. WHEN does it occur?

4. WHO is affected?

ng the obse

with rep wntime

tion output on Lir

5. What is the IMPACT?

wnstream production is af

ffected whenever the machine stops

ind ma

replacement part

Unplanned d

6. What is NOT the problem?

jcant parts bill. Exact finar

ment of the )%
ment of the labe

andar

Unauthoris

PROBLEM STATEMENT | PRACTICAL TEMPLATE

s.html
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S H SIMPLICITYHUB® PROJECT CHARTER

PRACTICAL TEMPLATE

Define your project purpose, scope, team and success criteria in one place. PROJECT CHARTER
PROJECT TITLE PROJECT OWNER SPONSOR Ops Director DATE UPDATED BY
Line 2 Labelling Machine Jam Reduction  Joe Campbell Site / Operations Director (assumed) 1.0 Reconstructed example due to GDPR Reconstructed example due to GDPR
BUSINESS AREA Manufacturing / Line 2

WHAT IS A PROJECT CHARTER?

PROBLEM STATEMENT What issue are we solving and why does it r

PROJECT OBJECTIVE

=limir
elimi

Hermeasure is

curring

root cau: O repeat jams

BUSINESS CASE

nned Line data rather than

PROJECT SCOPE nd is ne L 1 ct
IN SCOPE OUT OF SCOPE

Line 2 labelling machine and label-stock feed Other machine faults or unrelated production issues

Jam events and conditions surrounding the jams Major machine redesign or capital replacement

Operator observations, Gemba observations and cleaning/door conditions Broader cleaning-system redesign

Countermeasure: adjust cleaning rota and stop propping the side door open Other production lines

Verification of sustained no-jam performance Exact financial costing where source data is unavailable

PROJECT TEAM

NAME ROLE DEPARTMENT

Joe Campbell Project Owner / Operations Manager Operations

Line 2 Operator Process Expert Production

Maintenance Technician Technical Support Maintenance

Cleaner / Cleaning Lead Process Stakeholder Facilities / Cleaning

Site Manager Sponsor / Decision Maker (assumed) Operations

KEY MILESTONES

MILESTONE TARGET DATE OWNER

Define problem and scope Week 1 Joe Campbell

Collect jam timing/frequency data Week 1-2 Line 2 Operator

Gemba observation and root-cause analysis Week 2 Joe Campbell + team

Implement cleaning/door countermeasure Week 3 Facilities + Production

Verify sustained zero jams Following weeks Joe Campbell

RISKS & CONSTRAINTS Key risks, assumptions and project constraint

the root cause because of pre

NOTES & ASSUMPTIONS Any additional context or working ptio

Slishec
ishe

timings. scores and

e's original documer

Project Charter | PRACTICAL TEMPLATE

simplicityhub.co.uk/| mi
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SH

SIMPLICITYHUB® SIPOC

Map the end-to-end process by identifying Suppliers, Inputs, Process steps, Dutputs and Customers,

PROECT TITLE

Line 2 Labelling Machine Jam Reduction

BUSINESS AREA

WHAT IS A SIPOC?

SUPPLIERS
Who provides the inputs?

Production planning / Line 2

Label-stock supplier / stores

Cleaner / facilities

Line operatar

Maintenance / aperations

NOTES AND ASSUMPTIONS

PROJECT CAWNER SPONSOR.

Joe Camphbell

Manufacturing / Line 2

INPUTS PROCESS
What goes into the process?

Production schedule, label
specification

1. Prepare line

Correct label stock and packaging 2. Load label stock
malerials

Floor-cleaning activity and side- 3. Run labelling process
door condition

Machine status and jam
observations

4. Respond to Jam

Jam history and intervenlion
recards

5. Monitor and Improve

Key steps from start to end

Qps Director

Site / Operations Director (assumed 1.0

PROCESS DESCRIPTION
What happens at each step?

Line 2 is set up for scheduled production

Label stock is loaded into the |abelling
machine

Machine feeds label stock 2nd applies
labels during production

Operator stops/restarts process and
clears the jam

Team reviews patterns, observes
canditions and implements
countermeasures

DATE

SIPOC DIAGRAM

UPDATED BY

Recenstructed example due to GDPR Recenstructed example due to GDPR

QUTPUTS

Line ready to run

Label stock available at feed

Labelled product

Jam cleared / production resumed

‘What does the process produce?

CUSTOMERS
Who receives the outputs?

Production team

Line cperator

Production / customer

Production / maintenance

Stable process with no recurring jams Operations / sile management

RECOMSTRUCTED WORKING EXAMPLE {due to gdpr): populated from the published Joe Camphell case study. Joe's original documents were data protected, so figures, timings, scores and wording are best-guess assumptions for illustration and
must not be represented as Joe's exact records. The exact supplier/customer definitions were not provided, so this is a process-level SIPOC rather than Joe's original wording,




JOE CAMPBELL | PROJECT EVIDENCE PACK

TEMPLATES IN THIS STAGE

Data Collection Plan

Simple Tally Sheet

Run Chart
Gemba Walk Checklist

Process Observation Sheet

CALCULATORS USED

* Pareto Chart Calculator + OEE Calculator

The completed evidence pages for this DMAIC stage follow.

¢ Cycle Time Calculator

SIMPLICITYHUB




S H SIMPLICITYHUB® DATA COLLECTION PLAN

CAL TEMPLATE

Drefine what data to collect, from where, how and how often,

PROIECT TITLE PROIECT CWHER SPONSOR Ok Disictinr
Line 2 Labelling Machine Jam Reduction  Joe Campbell Site / Operations Direct 1.0

DUSINESS AREA Manufacturing / Line 2

WHAT |5 DATA COLLECTION PLANT

DATA COLLECTION REGISTER

DATA COLLECTION PLAM

DATE UPLATED BY

Reconstructed example due to GOPR Reconstructed example due to GDPR

lne Camphell

Data Collection Plan | PRACTICAL TEMPLATE]



SimplicityHub® — Simple Tally Sheet

Count haw often something happens using a basic tally format so the team has real numbers to work with.

St e | Level: Beginner | or: Quick data collection when you just need to count occu ces over a set period.
Item / Category Mon Tue Wed Thu Fri Weekly Total Notes
Label-stock/feed jam (4] 4 4] 3 0] 7 Pattern concentrated on Tue/Thu mornings
Other machine jam 4] L] 4] li] o] 0 Mo comparable pattern identified

; W lllustrative association; validate original
Jam after cleaning activity 0 3 4] 2 o] 5 ! elf

records

Jam with side door propped o 4 a 3 a 7 lllustrative association; validate original
open records

RECONSTRUCTED WORKING EXAMPLE: populated from the published Joe Campbell case study. Joe's original documents were data protected, so figures, timings,
scores and wording are best-guess assumptions for illustration and must not be represented as Joe's exact records.

AL TEMPLATE




SIMPLICITYHUB® RUN CHART

CAL TEMPLATE

Plot measurements over time to detect trends and patterns. RUN CHART
PROJECT TITLE PROJECT OWNER SPONSOR Ops Directer DATE UPDATED BY
Line 2 Labelling Machine Jam Reduction Joe Campbell Site / Operations Director (assumed) 1.0 Reconstructed example due to GDPR  Reconstructed example due to GDPR
BUSINESS AREA Manufacturing / Line 2

WHAT IS RUN CHART?

vidual data points over E anc

CHART CONFIGURATION ne what is belng plotted

Metric being plotted

Unit of measurement

Target value

DATA POINTS 25 working-c ations; 5-day seline + deweek ve an

1 Pre-change Mon o )
i Pre-change Tue 4 4
3 Pre-change Wed o ]
4 Pre-change Thu 3 3
5 Pre-change Fri o o
] Test W1 Mon o o
7 Test W1 Tue o 0
8 Test W1Wed o 0
) [Test W1Thu ] o]
10 Test W1 Fri o o
11 [Test W2 Mon o o
12 Test W2 Tue o o
13 Test W2 Wed o o
14 Test W2 Thu o o
15 Test W2 Fri o o
16 [Test W3 Mon o 0
17 Test W3 Tue o o
18 Test W3 Wed o o
19 Test W3 Thu o 0
20 Test W3 Fri o o
21 ITest W4 Mon o o
22 Test W4 Tue o o
23 [Test W Wed o o
24 Test W4 Thu o o
25 [Test W Fri o o
MEDIAN 0l Median of all 25 daily observations
Baseline data available: one documented Mon-Fri tally = 7 jams (Tue 4, Thu 3). The case study says the problem recurred for about three weeks. but it does not publish separate weekly
totals for those earlier weeks. The chart therefore does not invent those missing values. The four post-change weeks are represented as 20 working-day observations at zero because the
EVIDENCE / ASSUMPTION NOTE case study states the machine has not jammed since the change.
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Source / evidence sample Tally Sheot = case study + Control Fan
Baseline Documented Mon-Fri tally: 0, 4.0, 3,0 = 7 jams
Came dudy- recurring issue over approgimately three weeks; na

seqarate weekly tosals published
Pre-change cantext

Post-change verificatie Four wooks; case study regarts no jams since the countermeasurg

Pre-change Man o o
Pre-change Tue L of
Prechange Wad a 0
Pre-change Thi 3 [
Pre-change Fri o
Test W1 Mon 0
Test W1 Tue 0
Test W1 Ved )
Teest WA Thu 0
rest w1 i | o
Vest Wi Mon
Test W2 Tun
Test W2 Wed 1 o
Test W2 Thu o
Tesl W2 Fri i
Tesl W3 Mon | ¥
Test W3 Tug o
Test W3 Wed 0l
Test W3 Thy | a
Tees:.} W"l Fri - 0y
Test W4 Mon 0
Test Wi Tue
Test Wi Wed
Teest Wi Thu
[Vest v Fri ! Ry
o

Jam eants par day

Run Chart - Line 2 Labelling Machine Jams

Obsarvation paried

= Daseline jars = Posl-change jams



SIMPLICITYHUB® GEMBA WALK CHECKLIST

SH

Gar e where the werk happens. Observe the pracess, note good peactice, surlace cancerns and assign lallow-up actions.

FROIRCT T PROMET OWNEY SHOHSCH

Line 2 Labelling Machine lam Reduction ioe C;

mphell

BUSINFSS AREA Manulacluring / Line 2

WHAT 15 GEMBA WALK CHECKLIST?

GEMBA DETANLS

Area / Process Observed Line 2 labclling machine ¢ label-stock feed arca

Observes Jor Campbell

Date *ot stated in case study

Accampanying Taam Line 2 operator: maintenance: cl

OBSERVATIONS

Sile / Operations Director (assumed] 1.0

GEMBA WALK CHECKLIST

o Birecine BT UPBATE Y

Recanstructed exarmple dus Lo GOPR Reconstrucied example due to GOPR

Drperator knows machine and jam
location

Operaton responds consistently to jams and can describe when they
People orur

Existing machine setup is familiar

tion had fecused on machine
camponents rather Lhan

surrounding conditions

/
Ask aperalor Lo identify timing

patterns and recent changes Joe Campball

Owerall summary: Gernba shifted the investigation from machine components to process/environmentzl conditions. The strongest oheervation was the coincidence of Tuesday,/ Thursday morning jarns, cleaning activity, a damp floor 2nd an open side door creating a draught at the

lubel feerl

Environment Floor can remain damp after mopping; side door can be propped open Area is routinely cleaned

Simple data collection revealed

Measurement Jam timing showed Tue/Thu marning pattern repeatable pattern

Keep side doot closed and ensure
floor is dry

Dvaught can ifE label-stock edge

wihile feeding Facilities / Line 2

Continue tally and verify zcro
recurrence

Provious troubleshooting lacked

structured timing/condition data Joe Camphall




S5H SIMPLICITYHUB® PROCESS OBSERVATION SHEET

Timr mach process step across multinle oycles, dassify valen add, caloulate averages and identify waste PROCESS OBSERVATION
PROECTTITLE FROUECT CWHER Ops Divector  DATE UPDATED BY
Site / Operat Dirert R shrueted example due
Line 2 Labhelling Machine lam Reductionloe Campbell L A e 1.0 SpiAis AT SR paconstrusted example due te GOPR
lassurned) o GOPR

BUSNESS AREA Manufacturing / Li

WHAT IS PROCESS DESERVATION?

ODSCRYATION DETALS

Pracess Mame: Liree 2 labelling process and responss to feed jams
hrea Linwe 2 labelling ;
Qbs=rver loe Camphbel|
Dato Mot stated in case study
Cycles Observed 3
STEP TIMINGS all mi

Avg (min) VANYA Activity Type / Observations

Maormal rmachine opera
frequently on Tus/Th.

;s reported :
sormal machine ran / label teed 05 0.4 0.5 0.5 0.5 0.52 VA Run ol 133UN Pepiiec) WS

Operator checks label alignment 0.3 0.4 0.3 0.5 0.4 0.28 HNVA Chek Routing alignment check,

lustrative limieg only; exact duration was nel stated in
the case study.

Clear labelfeed jam o8 (] o a 1] 016 VA lam response

Regrated downtime; maintenance intervention had

Maintenance intervention ! dewntime 45 ] o Q a 0.9 NVA Maintenance ! .
previously been required
Restart and verify feed 1E 13 17 1.4 14 15 MNYA Restart reormal after jam cleared.
Check ervironment / cleaning B 5 3 F w - T b
conditicn 2 25 2 2.2 24 222 BNYA Obsaruation Darnp floar and apen side door identified during Gemba.
Observation sheet cleaned:
SUMMARY footer/callout content

Reconstructed observation indicates the jam/recovery portion is the major source of non-value-added Sme. Exact timings are not in the case study. so these values are illustrative rather than joe's original measurements.




Pareto Chart Calculator - Results Simplicity

Identifying when production jams occur LEARN APPLY IMPROVE

Calculators | Pareto Chart Calculator

QUALITY & SIX SIGMA Enter your values

pal'eto Chart CaICUIator Data (one per line: category, value)

Enter each category and its count or cost on a new line, separated by a comma.

Paste your defect or cost data, rank the categories from largest to
b g 9 Order doesn't matter — we'll rank them for you

smallest, and instantly visualise the Pareto principle — with

descending bars, a cumulative percentage line, and the 80% Monday mornings, @
threshold highlighted. Tuesday morning, 4

2 3 Wednesday mornings, @
Thursday morning, 3
WAS THIS USEFUL? & ? Friday mornings, @
Saturday mornings, @
Sunday mornings, @

[ POF Guide

I' Review us

I on
G
\ Y gle Calculate

RANKED CATEGORIES
VITAL FEW

1. Tuesday

2 : 4 (57.1%)
morning

2. Thursday
: : 3 (42.9%
of 7 categories cause 80% morning ( %)

3. Monday

: 0 (0.0%)
mornings

TOTAL OBSERVATIONS TOP CATEGORY SHARE

7 57.1% (Tuesday
morning) 4. Wednesday 0 (0.0%)

mornings

Cumulative cover at 80% en— 5. Friday 0 (0.0%)
mornings
Moderately concentrated

6. Saturday

= 0 (0.0%)
mornings

7. Sunday

: 0 (0.0%)
mornings

WHAT THIS MEANS

Moderately concentrated — a few categories drive most of
the impact, but the tail still matters. Of 7 categories, just 2
account for 80% of the total. Tackling those vital few —
starting with "Tuesday morning" at 57.1% — will deliver the
largest improvement for the least effort.

Tuesday mo..,.Thursday m...Monday mor. Wednesday ... Friday mor... Saturday m... Sunday mor

Count Interpretation

Category (Day/Time) (Number of Jams)

_ The Pareto analysis shows that 2 out of 7 time periods
Monday mornings (28.6%) account for 80% of the production jams. Tuesday
Tuesday morning morning is the highest contributor with 4 jams (57.1%),

. ; : o
Wednesday mornings followed by Thursday morning with 3 jams (42.9%).

The remaining five time periods recorded 0 jams during

Thursday morning
the observation period.

Friday mornings

Saturday mornings Conclusion

Focus improvement efforts on Tuesday and Thursday
mornings, as these are the key contributors to the problem
and will deliver the greatest impact for the least effort.

Sunday mornings

Total Observations




OEE Calculator — Results

Simplicity

Measuring equipment effectiveness in manufacturing LEARN APPLY IMPROVE

Calculators /| OEE Calculator

LEAN & MANUFACTURING

OEE Calculator

Calculate Overall Equipment Effectiveness by breaking performance
down into Availability, Performance and Quality — so you know
exactly where the losses are hiding and how far you are from the

world-class 85% benchmark.
[ PDF Guide

WAS THIS USEFUL? oy Yes

Enter your values

TIME — USE THE SAME UNIT FOR ALL TIME FIELDS (E.G. MINUTES)

Planned production time Run time

Total time the machine was scheduled to Actual operating time after unplanned

fun stops
480 420
UNITS

Total units produced Good units produced

Al units including defective ones Units meeting quality standard first time

800 780

SPEED

Ideal cycle time

The fastest possible time to produce one unit — in the same unit as your time fields
above

0.5

Calculate

Data Entered into the Calculator

Input

Planned production time
Run time

Total units produced
Good units produced

Ideal cycle time

OVERALL EQUIPMENT EFFECTIVEMESS
81 02 /O
OEE

GOoOD

40% poor 60% typical 85% world class

AVAILABILITY PERFORMANCE QUALITY

87.5% 95.2% 97.5%

Run time + Planned Speed vs. ideal Good + Total units
time rate

WHAT THIS MEANS

An OEE of 81.2% is around the typical average for many
manufacturing operations. There is meaningful room to
improve. All three components — Availability, Performance
and Quality — are at or above their respective world-class
thresholds. The focus should be on sustaining this level
through robust maintenance and process control.

Interpretation

The OEE calculator shows an Overall Equipment
Effectiveness (OEE) of 81.2%. This is made up of:
» Availability: 87.5% (run time vs. planned time)
« Performance: 95.2% (speed vs. ideal rate)
» Quality: 97.5% (good units vs. total units)

This indicates the line is performing well but is slightly
below the world-class benchmark of 85%, suggesting
there is still opportunity to improve.

Conclusion

The production line is operating at a good level of efficiency
(81.2% OEE). Continued focus on reducing downtime and
optimising performance could help achieve world-class levels
(=85%).




Cycle Time Calculator - Results Simplicity

Measuring process speed and comparing to takt time LEARN APPLY IMPROVE

Calculators / Cycle Time Calculator

Enter your values

LEAN & PLANNING A "
Net production time

Cycle Time Calculator Total available time after planned breaks, changeovers and downtime

: 420 minutes
Measure how long it actually takes your process to produce one

unit, then compare against takt to spot bottlenecks and

: - Units produced in that time
overproduction risks. P

Number of good units actually completed during the production period above

O POF Guide Sim tionLab 800

WAS THIS USEFUL? s Takt time (optional)

If you know your takt time, enter it in seconds to see the cycle vs takt comparison

36

Calculate

CYCLE TIME WHAT THIS MEANS

Cycle time is well-balanced to takt time.
) The process is producing exactly at the rate
of customer demand. At 31.5 seconds per unit,

this process produces about 114.3 units
UNITS PER HOUR UNITS PER 8-HR SHIFT per hour or 914 units per 8-hour shift.

114.3 units 914 units

minutes per unit

Cycle vs Takt e ———— Balanced to takt

Data Entered into the Calculator Interpretation
The cycle time calculator shows a cycle time of
Input Value 0.53 minutes per unit (31.5 seconds). This equates
to 114.3 units per hour, or approximately 914 units
Net production time 420 per 8-hour shift.
(minutes)

With a takt time of 36 seconds, the process is

well-balanced to customer demand, indicating

Takt time (seconds, optional) 36 good alignment between production speed and
market requirements.

Units produced in that time 800

Conclusion

The production line is operating at a cycle time of 31.5 seconds per unit, which meets customer demand (36 second takt).
Continued monitoring is recommended to maintain this performance and identify any future risks of overproduction
or bottlenecks.
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JOE CAMPBELL | PROJECT EVIDENCE PACK

TEMPLATES IN THIS STAGE

Fishbone Diagram
Process Map

Cause Validation Matrix

5 Whys

The completed evidence pages for this DMAIC stage follow. SIMPLICITYHUB




SH SIMPLICITYHUB® FISHBONE DIAGRAM

PRACTICAL TEMPLATE|

ldentify root causes across six key categories using a cause-and-effect structure. FISHBONE DIAGRAM
PROJECT TITLE PROJECT OWNER SPONSOR Ops Director DATE UPDATED BY
Line 2 Labelling Machine J Joe Campbell Site / Operations Director (assume 1.0 Reconstructed example due to GDPR  Reconstructed example due to GDI
BUSINESS AREA Manufacturing / Line 2

WHAT IS FISHBONE DIAGRAM?

Problem / Effect Line 2 labelling machine repeatedly jams during production

CAUSES BY CATEGORY Entérca

; Cleaning rota not linked to Limited awareness of environmental
People / Man Operator assumes machine fault ¥ %
production trigger
Sensor replaced without resolving Feed motor replaced without 4 o ;
Machine P = ; P Machine recalibrated twice
cause resolwng cause

Mo structured timing/condition  Cleaning occurs while/near

Method / Process TR % Door-opening practice not controlled
analysis initially production RSP
3 Label stock edge can lift in Label stock may be sensitive to : F F P
Material d 8 ; ¥ Mo evidence of material defect identified
raught airflow
Jam timing not systematically Mo correlation of jams with Downtime data not linked to
Measurement B = o z +
tracked initially cleaning/door conditions environmental observations
+ 3 : i ’ Tuesday,/Thursday morning cleanin
Environment Damp floor after mopping Side door propped open Draught lifts label-stock edge during feed ¥ b 5 &

pattern

Fishbone Di n | PRACTICAL TEMPLATE|




METHOD

Ing/ condition anakysh intially

Cleaning occurs whie/naar production

Door-opening practica not consraled

rota ot Enked to produ

ited awareness of eewinoe

MANPOWER

This fishbone diagram will auto populate as you enter in data into the blank cells in the blank template

MATERIAL
Label stock edge can i in draught

Label stack may be sensitve 1o aidlow

Mo evidence of matenal defect identified

Sicke door progoed apen

Draaght lifts label-siock edge curing feed

ENVIRONMENT

MACHINE

Sensor replaced witho

heing cause

Feed motar replaced withow: resshving ciuse

Mfachine recalibrated twioe

not systmaticaly tracked

Mo comelat fams with cleaning/door conditions

Dawntime data not linked 1o erwironeneral ok

MEASUREMENT

-
=
[=]
=
oo
m
=




SIMPLICITYHUB* PROCESS MAP

Dacumert each step, role, input, output and cyse time. PROCESS MAP
PAOECT TITL PROICT CwhEn sranLan RO naTe LEnATED iy
Line 2 Labelling Machine Jam Reduction Site / Operations ctor {assumed) Ops dircctor 10 Reconstructed example due to GDPR Reconstrected exsmple due to GDPR

BUSINESS AREA Manufacturing / Line 2

WHAT 15 PROCESS MART

PROCESS STERS




Start

Prepare Line

(Production)

Run labeling machine

(Operator)

(operatar)

Maintenance|

Symbal Name

Start / End (Terminator)

Shap

Is Used F

Indicates the start ar end of a process

Process

Represents a taskor action step in the process.

Decision

Shoaws a point where a decision must be made (Yes/No)

nput / Qutput

Used for receiving input or producing output.

Dotumant

Data/ Database

DU 0o 0

Raprésents a document of repart

Stores data or snformation

25734



SIMPLICITYHUB® CAUSE VALIDATION MATRIX

Score otential couses against key critera o icentify and oriodbs

root causes. CAUSE VALIDATION MATRD

PAOICT I wouson O Crector 4t oD By

Line: 2 Lzbafing Machine Jam Reduct 5 d cxamale duc ba GUPR Hee

n

¢ Daerations Bire 10

tricted example dus o GOFR

RUBINFRS 2F5A ManLfacturing /L

WHAT 15 CAUSE VALIDATION MATRIK?

VALIDATION MATRIX i ek s 1 [mtakilon] o ;

R Himing enfndides with deaning dxys; Gemba

Ceenp Aoor aftes Tha ce Environrm 5 5 5 5 alssarved daen floor near Maching 15
Sitde dacr progped open { craught Enviranment 5 s 5 s L oo nbnaryedh Aot oo £l il 5
mechanism
el-shock eoge lied by dravgl Matbedial 1 5 5 5 5 Observed feed behavicur supports mechanism 15
Mathing 2 3 H a Sensor replaced bust [ams canfirucd w
Gemba valked
Feed motor Fult Mahing 2 3 3 a Mater replacad but Jams continued m
R O ) : 5 . Recallbration twke did not remove recurring
patterm
Cleaning timing treates erwirarmental tr Methed | smironment 5 5 5 5 Kapudtablo T Thu palber: RlIEne WK cooner. g
schndube
Other lssel-stiock defect Maberial 2 3 3 3 He specific evidence; retained as alternative Ll




SH SIMPLICITYHUB® 5 WHYS TEMPLATE

PRACTICAL TEMPLATE|

Drill down from symptom to root cause by asking 'Why?' five times in sequence. 5 WHYS TEMPLATE
PROJECT TITLE PROJECT OWNER SPONSOR Ops Director  DATE UPDATED BY
Line 2 Labelling Machine Jam Reduction Joe Campbell Site / Operations Directa 1.0 Reconstructed example due to GDPR Reconstructed example due to GDPR
BUSINESS AREA Manufacturing / Line 2
WHAT IS 5 WHYS TEMPLATE?

CHAIN 1: Why does the labelling machine jam on Tue/Thu mornings?

Because the edge of the label stock is lifted or disturbed as it enters the feed.

Why 1
Because a draught is affecting the label stock at the machine.
‘Why 2
Because the side door is propped open during the relevant period
Why 3
Because the door is routinely left open around cleaning/early-morning activity.
‘Why 4
Because the cleaning routine and door-opening practice were not considered part of the machine process risk.
Why 5
Environmental airflow is destabilising the label-stock feed during the Tuesday/Thursday cleaning window.
Root Cause
Move the mop rota away from the production window and stop propping the side door open; verify no further jams.
Action

CHAIN 2: Why did previous maintenance actions not stop the jams?

The sensor and feed motor were treated as likely causes

Why 1

The fault appeared to be a machine fault when viewed only at the point of failure.
Why 2

Mo structured comparison of jam timing against surrounding conditions had been made.

Why 3

No one had initially observed the process at Gemba during the recurring window.
Why 4

The investigation started with component replacement rather than pattern identification and direct observation.
Why 5
The investigation method did not initially connect failure timing with environmental/process conditions.
Root Cause
Use structured data collection and Gemba observation before replacing components.

Action

CHAIN 3: Why did the problem stop after the countermeasure?

The label stock was no longer exposed to the same draught/damp-floor conditions.

Why 1
The side door was kept closed and cleaning timing was changed.
‘Why 2
The environmental trigger was removed without changing the machine.
Why 3
The root cause was external to the machine components.
Why 4
The countermeasure addressed the actual failure mechanism rather than the symptom
Why 5
The recurring jam was caused by environmental/process conditions rather than a defective machine component.
Root Cause
Standardise the cleaning/door practice and include the condition in the control plan.
Action

5 Whys Template | PRACTICAL TEMPLATE|

27 | 34



JOE CAMPBELL | PROJECT EVIDENCE PACK

TEMPLATES IN THIS STAGE

1. Impact vs Effort Matrix

2. Cost Benefit Analysis

CALCULATORS USED

« Cost of Poor Quality Calculator

The completed evidence pages for this DMAIC stage follow. SIMPLICITYHUB




S H SIMPLICITYHUB® IMPACT VS EFFORT MATRIX

CAL TEMPLATE

sify solutions by impact [2-10) and etfert [1-10] to peioritise using the quick wins/ major prejects / till-ins / haed slogs framework. IMPACT V5 EFFORT MATRIX

PROUECT TITLE PROUECT OWNER SPONSOR Ops Director DaTE UFDATED BY
Site / Operations

Rl 10 Reconstructed example due to GO Reconstructed example due to GDPR
Director (assumed)

Line Z Labelling Machine Jam Reduction  Joe Campbell

BUSINESS AREA Manufacturing / Line 2

WHAT IS IMPACT VS EFFORT MATRIX?

QUADRANT GUIDE
Cuick Wins Hign impact, luw effort — do first
Majar Projects Hign Impact, high 2ftort — péan and rescurce caretully
Fill-Ins. Low mpact, low etfort — do If time and resource allaw
Hard Slogs Low impact, high effort — deprioritise or drop

|DEA DATA TABLE pact = banatit if

Solution f Idea

1 Move mop rota away from production window 10 1 Quick Wins
2 Stop propping side door open 10 1 Quick Wins
3 Keep side door closed during production 9 1 Quick Wins
4 Add a simple door/cleaning check to the start-up a 2 Quick Wins
routine

5 Change label-stock specification 4 & Fill-Ins

& Replace label feed assembly 3 g Hard Slogs
7 Replace sensor again 2 G Hard Slogs
2 Replace feed motor again 2 7 Hard Slogs

TEMPLATE




SH SIMPLICITYHUB® COST BENEFIT ANALYSIS

Quantify all benefits and costs over a 3-year horizon to calculate net benefit, ROl and payback period. COST BENEFIT ANALYSIS
PROJECT TITLE PROJECT OWNER SPONSOR Ops Director DATE UPDATED BY
Line 2 Labelling Machine Jam Reduction Joe Campbell Site / Operations Director (assumed) 1.0 Reconstructed example due to GDPR  Reconstructed example due to GDPR
BUSINESS AREA Manufacturing / Line 2

WHAT IS COST BENEFIT ANALYSIS?

wpear only in Year 1; recurring

BENEFITS Quantify one-time ECuITin

Description Type Year 1 () Year 2 () Year 3 (€)

Avoided downtime from recurring jams Recurring 2400 2400 2400

Avoided replacement parts / maintenance interventi Recurring 1500 1500 1500
Avoided production disruption / rework Recurring 1000 1000 1000
.il\mv:iartetd disruption / secondary production Reziiing 500 500 500
:)pr;er;;ime avoided repeat maintenance . TR o -
Total Benefits £6,400.00 £5,400.00 £5,400.00
SUMMARY Calculated from the benefits and costs entered above

Cost / Benefit Type Year 1 (£) Year 2 (£) Year 3 (£)
Physical countermeasure implementation One-time 0 — —
Staff briefing / implementation One-time 0 — —
Initial monitoring setup One-time 250 — —
Ongoing monitoring Recurring 100 100 100
::jn:si:?leer:‘cty for minor environmental ohErine 750 - -
Total Costs £600.00 £100.00 £100.00
Total 3-Year Benefit £17,200.00
Total 3-Year Cost £800.00
Net Benefit (3 yr) £16,400.00
ROI (3-year) 2050.0%
Payback Period Year 1
ANNUAL NET BENEFIT

Metric Year 1 (£) Year 2 (£) Year 3 (£) Cumulative (£)

Benefits £6,400.00 £5,400.00 £5,400.00 £17,200.00
Costs £600.00 £100.00 £100.00 £800.00
Net Benefit £5,800.00 £5,300.00 £5,300.00 £16,400.00

Exact

Assumptions. parts cost, labour Hustrative only. The cose study s

simplicityhub.co.uk Cost Benefit Analysis Template | PRACTICAL TEMPLATE
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Cost of Poor Quality Calculator - Results Simplicity

Quantifying the financial impact of defects

Calculators | Cost of Poor Quality Calculator

QUALITY & SIX SIGMA

Cost of Poor Quality
Calculator

Quantify the true financial impact of defects by combining internal
failure, external failure, appraisal and prevention costs — so
leadership can see quality losses in pounds, not percentages.

[ PDF Guide Simulation Lab

WAS THIS USEFUL? iy Yes G} No

y

I' Review us

TOTAL COPQ
£ per year

% OF REVENUE

0.39%

WORLD-CLASS GAP

0.0 pts above 2%

COPQ vs world-class (£2%)

World-class

Data Entered into the Calculator

Input Value

Annual revenue (£) 1,000,000
Internal failure costs (£/year) 3,900
External failure costs (£/year) 0
Appraisal costs (£/year) 0

Prevention costs (£/year)

LEARN APPLY IMPROVE

Enter your values

Annual revenue (£)

Used to express COPQ as a percentage of revenue

1000000

Internal failure costs (£/year)

Scrap, rework, downtime, re-inspection — caught before reaching the customer

3900

External failure costs (E/year)

Warranty, returns, complaints, recalls, lost customers — escaped to the customer

0

Appraisal costs (£/year)

Inspection, testing, audits, calibration — the cost of checking

0

Prevention costs (£/year)

Training, planning, supplier development, process design — the cost of preventing
defects

0

Calculate

COST CATEGORY BREAKDOWN

Internal failure ssssss—— £3 900 (100%)

External failure £0 (0%)

Appraisal £0 (0%)

Prevention £0 (0%)

WHAT THIS MEANS

Excellent — COPQ is at world-class level. At £3,900 per year
(0.39% of revenue), the gap to a 2%-of-revenue benchmark
is £0. Most of your COPQ is failure cost — shifting some
spend toward prevention is likely to pay back fastest.

Interpretation

The Cost of Poor Quality (COPQ) calculator shows a total
quality cost of £3,900 per year, which is 0.39% of the
assumed annual revenue of £1,000,000.

All of the cost is currently within internal failure costs
(100%), with no external failure, appraisal or prevention
costs recorded.

Conclusion

The organisation is operating at a world-class COPQ level
(2% of revenue). However, there is an opportunity to further
reduce costs by investing in prevention to avoid future failures.




JOE CAMPBELL | PROJECT EVIDENCE PACK

TEMPLATES IN THIS STAGE

1. Control Plan

2. Before and After Comparison

The completed evidence pages for this DMAIC stage follow. SIMPLICITYHUB




SH

SIMPLICITYHUB® CONTROL PLAN

Specily

PROECE TITLE

Line 2 Labell: ine Jarn Reduction

BUSINESS SRER

WHAT IS CONTROL PLAN?

CONTROL PLAN REGISTER

Pracess Step

ow each CTO will be measured, controdled and what the reaction plan i IF it goes out of spec

PROSET Cni

Campbell

Manufactur

ication.

SPOHLEN

Sl / Dperatic

Director {assume 1.0

tion { Target

Measurement Method

BaTE UpnaTED Y

Reconstructed example  Reconstructed example

due to GDFR

Frequency

Sample Size

Control Owner Reaction Plan (if out o

Cleaning hefore Line 2 run

Sida-door managament

Labelling machine operation

Cleaning schedule review

sustained result

Door postion

Repeat am rate

Cleaning tirming

Fepeat am rate

Ooor clesod

5 PUAing

+ Gemba check.

O recurring jams

weekly jam lag

Each Tue/Thu clean

day befare run

Each shift 1 check per shift

‘eekly Arst 4 waeks,
morshly

Al Line 2 runs.

nekly first 4 wanks, then

Ine 2 ru
el A4 Lire 2 runs

1 fiaor is damp: dry area before
rerard sedatian

=cilist £ audit

mmediately and n

ns and perform root-

Rur chart

trend réview

n chart / trend review

ratians Manager




SimplicityHub® — Before & After Comparison

Document wi

poked like before and aiter th

Machine tault investigation

lam pattern

Floor condition

Side doar

Machine jams

Countermeasura cost

sensor replaced; feed motor replaced;
recalibrated twice; fams continued

Problem treated as recurring machine faule

Damp floor atter cleaning

Side door propped open

Repeated jams and downtime

Parts and maintenance expenditure

Timing data + Gemba + roct-cause tools
used before component replarement

Jams linked to Tuesday/ Thursday morning
cleaning windaw

Mo rata maved so floor is diy during
praduction

Siele doos kept closed

#o jams reported since change

Physical countermeasure cost £

Shitt to structured prablem salving

Emwironmental/process trigzer identified

Remove environmental trigger

Remave draught at label feed

100% elimination reparted

Avoided unnecessary maching spend

Reviow project records

lam tally + day/time log

Gemba observation

Gemba check / standard wiork

Jam tally / downtime log

Cost review

Case study: three weeks of repeated
downtime

Case study states Tue/Thu pattern

Case study description

Case study description

Case study: machine has nat jammed since

Case study: change cost nathing

34134



