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How to Carry Out Problem Solving < @ >

Scope Objectives & Principles

1. Understand the 2. Apply a

Start problem solving problem follow-up
approach process

3. Apply
structured

problem solving
t:1»)
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{ BACK @ NEXT )

This ‘How To’ will enable you to:

* Understand techniques for practical problem solving and develop an approach for
applying them

* Understand and apply a practical problem solving process used to manage the majority
of problems encountered - the problem follow-up process or 3Cs (concern, cause,
countermeasure)

« Understand and apply the 8D process (8 Disciplines)
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Objective and Principles Gl @Y [

Level
Definition: A problem is anything that deviates
from the ideal situation or standard Standard o
Deviation —
* Three main factors to consider: ' ' . II erzoeb?ef;he
* The standard Actual
* The deviation away from the standard
» Time elapsed (for history / trend)
Time
* Problem solving is about logically and « Effective problem solving is only finished when we
methodically analysing the process, can:
evidence and behaviours to: « conclusively prove the causes that we have
* protect the customer and downstream identified
areas from further escapes « demonstrate that we have delivered a sustained
* isolate non-compliance fix
» determine the root cause of problems (& * implement the fix in all similar products and
escapes) and fix it permanently processes required
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Objective and Principles Gl @Y [

‘Standard’ approach Problem description

Problem definition (5W&1H)

Grasp the
situation / .
understand Locate area / Point of Cause (POC)
the problem
lement-Contain

Establish Direct Cause
Investigate and ) 5 Whvs / 7Ms
countermeasure Determine Root Ca se( y )

(MUST address root cause)

e
D

Follow-up / monitor / close \

ountermeasur
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Prerequisites G| @ b

Knowledge:

« Existing problem solving activities

Commitment:

* Buy-in from the team (including the support team) to establish a problem solving
process, and to support its effective operation
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1. Understand the problem solving
approach

Understand problem solving approaches

* The visual management system should allow
problems to be highlighted and dealt with
immediately, in “real time”

* The responsibilities should be clear and visual
showing when to solve problems, when to
escalate problems and how to respond to
problem escalation

 The environment and leadership support
should enable all employees to have a basic
capability to solve problems using a
structured approach
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approach

1. Understand the problem solving @ @ @

Understand problem solving approaches

 There are numerous approaches to
problem solving considering
complexity, time to complete analysis,
and risk impact of failure

* The majority of problems can be
solved with a simple
Concern/Cause/Countermeasure
(3Cs) process and a structured
problem solving methodology (eg. 8D
process)

© 2020 Rolls-Royce

Risk impact of

Complexity failure

A

- A
Intuition /

discussion with
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Gate checklist 1: Understand the problem @ @ @

solving approach

M Team visual management includes problem solving to manage issues
M The problem solving process is defined and managed, including

|ZI Responsibilities

M Escalation

|Z| Leadership support

M The problem solving approach is understood and chosen techniques selected for application
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2. Apply a problem follow-up process @ @ @

Applying the 3Cs - Concern, Cause, Countermeasure

« A 3C sheet is a key visual
management tool that helps

Cause

tO st/ | Concern Description [ Sketch (or immediate containment)

I I Championed by
3C Problem Follow Up Sheet Aty Project

Whe When

Countermeasure Action Steps (Champ) | (Overall) Category

share and clearly communicate C C
oncern ause

problem volume and status

* The problem follow-up sheet e

enables anyone to raise a

problem, follow a structured
process and share progress
towards problem resolution

Countermeasure 69

| Category

| Status:

Concern

* Identify the concern

Cause

* Find the root cause of the concern
* Implement any containment actions

Cou ntermeasure

* ldentify and implement actions that
permanently address the root cause
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2. Apply a problem follow-up process

{ BACK @ NEXT >

Applying the 3Cs - Concern, Cause, Countermeasure

Championed by

8. James (Red cell /L)

Activity/Project

Red cell team actions

No. / Lo Cause . Who When
pate/ i Concern Description / Sketch . . . Countermeasure Action Steps egory | Status
Raiser (or immediate containment) (Champ) | (Overall)
Ao f : [ocation for {finag tackle ; - r . -
Trip hazard identified by crane NC /07 location for i}.ﬁ“‘éf tackle | Agree permanent fiome location &
___________ lifting tackle located on floor to Jrom date of delivery. implement storage solution. Train 5§ |1/ Goode| 09 May
22 the side of rack #3 (see sketch) TN e Containment - locate |- 0y fof oF compliance cross shift " :
______ . . 5 ¢ 155-5 .
7. under rack away from aisle anaara & comprance ¢ -

© 2020 Rolls-R

an idea of the volume of
problems raised. The date
shows how long a problem
has been open. Raiser id -
for further information.

/

N

The Unique identiﬁer gives\\/'rhe prob[em Concern: \

keep it simple and use
facts and data. Use Ws
and 1 H where
appropriate (what, where,
who, why, when, how).

/

oyce

[ The sheet title box

provides
traceability to the
individual and the
related problem

activity.

\_

/

1



2. Apply a problem follow-up process

{ BACK

NEXT )

Applying the 3Cs - Concern, Cause, Countermeasure

Concern Description / Sketch

(or immediate containment)

Championed by

S. James (Red cell /L)

3C Problem Follow Up Sheet

Cause Countermeasure Action Steps

Activity/Project
When
(Overall)

Red cell team actions

Category | Status

1 Trip hazard identified by crane
.| (ifting tackle located on floor to
=) the side of rack #3 (see sketch)

/The problem Cause: describe
the root cause if known. A risk
containment may also be
required. Root cause analysis
techniques may include the use
of a fishbone (or Ishikawa)

No home location for lifting tackle
from date of delivery.

Immediate Containment - locate

undgrneath rack away from aisle

Agree permanent home location

standard & compliance cross-shift.

The problem Countermeasure: \
describe the root cause if known.
A risk containment may also be
required. Root cause analysis
techniques may include the use

of a fishbone (or Ishikawa)

Kdiagram or a ‘5 Whys’ approach./
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implement storage solution. Train 5S §1/ C}'oOdé

Kdiagram or a ‘5 Whys’ approach./

09 L“vlay

The Status
counterme tracks the
asure ‘who’| | problem to
and ‘when’ closure,
is agreed confirmed
(not by the
allocated). raiser of the
\_ ) \problem. )
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2. Apply a problem follow-up process G| @ b

Applying the 3Cs - Concern, Cause, Countermeasure

* Regular reviews should be held to confirm progress,
share status and take action where required

*  Wherever possible, problems and concerns should be
solved by the local team

* In some cases, for example repeat concerns, more help
may be required

* An escalation process should be implemented to enable
support to be allocated to overcome more difficult issues

Blade soapped durng re qu Wrong re-cut programene | Create SOP for selacting re ’ Shuart
" §

|+ |l

Single 3C strips can be separated
to be worked on by individuals or
teams

Cut programume

+ The 3C process is a great tool for recording, visualising ’ o
and solving problems to continuously improve
performance
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Gate checklist 2: Apply a problem follow- @

up process

NEXT )

M The problem follow-up process is understood by all
M The principles of the 3C sheet are incorporated into the applied follow-up process
|ZI The problem follow-up process is being managed, with

| Regular reviews taking place within local team

|Z| Escalation being supported

M Root cause issues are being resolved
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3. Apply structured problem solving (8D) @ @ @

Plan-Do-Check-Act thinking through the 8 disciplined steps (8D)

0 1 2 3 4 S 6 7 8
o3 5-)‘ 7 ‘: - - L. L . » * T?

| 1 “ %!
Implement Formthe Define the Develop Identify and Identify Implement Define and Recognise
immediate team Problem containment | verify Root Corrective Corrective plan the team
containment action Cause Action Action Preventative
and prepare action

'S '®

© 2020 Rolls-Royce



3. Apply structured problem solving (8D)

NEXT

3
|

v

Implement
immediate
containment
and prepare

Formthe
team

Define the
Problem

Develop
containment
action
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80 PROBLEM SOLVING T *' T

[ i3 1N 3

8D problem solving report ‘on a single page’
0

Jim Bond
[ TP ERE T WA LATE GO TR | PARE FOH S0

i
I|"

i,

1

PR T Corfigrasion Bock
07 Complated

CORATRR Frojac J0ATE =
] - June 2016

l;-il[i?

FROBLEM DESCRIFTON. Configruracion ook IS niot Cempies amecty Wik S ousng

epomssive pevwork and =for io reciy

- Thits I @ significant repesting lssue

= A Incormplets Dook regulnes excesshe warkhed B0 rewark whilth Inorefum ks
Mh] pressune on @ smaEll s

» The Configuration B00K Newark cummently uses S0% of e hours Al 1o
me beam

*IMMEDIATE CONTAINMENT: Full “Ine” chadk and Cormecsion of work
progress

HUIY & wEHR Y R CASE

1; FoaitMd THE TEAR
N <-’I'C:ra.'ner: J Bond Project Control Team Lesder
= Team Members: E Blofeld Project Spedalist, W Whie Enginesr, &
Gnl:lfin?er Line Tearm L858
= Tnitia] Fill fime for investigaton
= Target to complete activiies within 1 month

O eVl Trt FoCsLE

= The customer requires 3 fully complieted “Configuration Book to
accompamy sl products

»Standard Condition: 100 % of Configuration Books to be comples
on comipletion of product assembly

= Actual Condition: Cnhy 57 of Configuration Books compise

= Gap: 43% Configuration Books not complete on completion of
product assembly

W, W, W, S, L .
o T much Tow much 2 e Fucn wre ]
o inkig Ty raxeca ) pr 2 sk e
g e bz e bz e the zamg g

Ty thw ke rranal P
w W W e £
Urcion =arw Tariom ooy W Lmeke oF Lmeke oF
w mibanion P e of ahit wcharance g
which @ or b “z prezems oriral
e

Identify and
verify Root
Cause

5

A MEENTIFY CORRECTVE ST M A EUERT CORRECTRE AT

- = —_— CORRECTIE acTION nn
= i . Stamps sre B m e wT
= -
- Y b e [y ——— = = .
= s e e wa = ®
. o

[ T—— Slarrgs e g bl A WA A M W (RN AR COMRAT T LT = s [ ]

—
[ETETET DLW LIL Com TR R Teen s ET TATIRE KK AL VLT oL AL TR

W \
Identify Implement
Corrective Corrective
Action Action

= End of process Configuration Book quality checkinstigated

= Team Configuration Book handower sign off process instigated
= Incomplete Configuration Book dsta messurement added to
quality section of S20CP board and reviewsd daily

rcomplke ConigurEton
Eooks Teduced 10 25% I
1 moemn

= Selfinking stamps set as standard

izsue inall areas

= Stamp condition process
confirmation added to operational TL
sustainment cheds

7

8

'

n

& RECCRIIE THE TEAM

= Team presented 80 to company quality mesting
= Article published in monthhy company newspaper

Define and
plan
Preventative

action

Recognise
the team
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3. Apply structured problem solving (8D) @ @ @

&) o : . () - HY
Y o % - L \
| 4 X oy | {t—« ‘tt' ! ? ﬁ

Implement Form the Define the Develop Identify and Identify Implement Define and Recognise

immediate team Problem containment | verify Root Corrective Corrective plan the team

containment action Cause Action Action Preventative

and prepare action
O: Implement immediate containment and 1: Form the team
prepare » Identify key stakeholders & develop a
* Define initial problem symptoms communication plan
* Engage stakeholders * ldentify team members
* Review problem type history * Full time / part time
* Have we seen it before? « Sponsor / investigation owner / coach

* |s emergency action necessary?
* Is an 8D appropriate?

Develop top level plan
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3. Apply structured problem solving (8D) @

2: Define the Problem

18

NEXT )

- o~

P k| £Flv (¢t

I i K s A L g . -
Implement Formthe Definethe Develop Identify and Identify Implement Define and Recognise
immediate team Problem containment | verify Root Corrective Corrective plan the team
containment action Cause Action Action Preventative
and prepare action

Describe the problem
What, where, who, why, when and how?

(5Ws & 1H)

Establish objectives

Build a timeline of events

Define boundaries
What extent of the value stream is involved?

Collect and analyse data

Decisions based on facts

Use 7 Quality tools (break down the problem)
© 2020 Rolls-Royce

3: Develop containment action

Protect the customer and your company
Evaluate the risk
Contain - Locate, Check, Sentence, Record
Maintain the supply chain

Read

aCross

Pareto diagrams

Graphs & control sheets

Check sheets

Scatter diagram

Histogram

Stratification

Cause & effect (fishbone) diagrams




3. Apply structured problem solving (8D) @ @

19

NEXT )

Establish the Point of Cause (POC)

© 2020 Rolls-Royce

/ Process 5 gum g8 Process 6 gu o Process 7 Problem!
0

- -Can we see the
problem here?

N

- (A Process 3 W« Process 1
| |

| )

- o e

"--l‘

Point of cause?

‘



3. Apply structured problem solving (8D) @

NEXT )

Grasp the situation using ‘5Ws & 1H’

* To understand and communicate the problem effectively, use the 5Ws & 1H tools:

What?
Where?
Who?
Why?
When?
How?

YVVVYY
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3. Apply structured problem solving (8D) @

21

NEXT )

. l,f-h' \ . w ! " \ ‘ ? ﬁ
! m . - | < { L
Implement Formthe Define the Develop Identify and Identify Implement Define and Recognise
immediate team Problem containment | verify Root Corrective Corrective plan the team
containment action Cause Action Action Preventative
and prepare action

4: |dentify and Verify Root Cause

* Identify possible causes
* Escape
* Problem
* Management system failure

« Evaluate them
* Verify them
* Check for multiple causes

© 2020 Rolls-Royce
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5: Identify Corrective Action
* Develop possible solutions
 Escape
* Problem
* Management system failure
* Evaluate solutions

« Best effectiveness / time / cost balance
* Verify actions address all the causes

S
o]



3. Apply structured problem solving (8D) @ @ @

‘5 Whys’ Root Cause Analysis (RCA)

How many times do you ask why?

* Until you establish the Root Cause of the problem

The Root Cause:

* Rarely obvious

« Established theory may be tested by switching the problem on and off
Containment:

« Often countermeasures cannot be implemented immediately; a containment action will
be required

* Implement on the spot to prevent the abnormal occurrence, maintaining the required
Customer requirement rate

* A containment must never be interpreted as a countermeasure! Implement with an
agreed target closure date, and follow-up with frequent progress / status reviews.

© 2020 Rolls-Royce
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3. Apply structured problem solving (8D) @ @ @

Taiichi Ohno’s ‘5 Whys’ example

Problem: Robot stops operating suddenly a2
1st Why: Why did it stop? ’
No power as the fuse melted..
2nd Why: Why did the fuse melt?
Current draw was too high for the fuse which overloaded.. A
3rd Why: Why did it overload? '
Excessive friction through inadequate bearing lubrication...
4th Why: Why was the lubrication inadequate?
The oil pump was not drawing enough oil..
5th Why: Why was the oil pump not drawing enough oil?
The pump shaft was worn..
6th Why: Why was the pump shaft worn?
The oil was contaminated with abrasive particles..
7th Why: Why was the oil contaminated?

No oil filter on the intake pump..
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3. Apply structured problem solving (8D) @ @ @

7Ms Root Cause Analysis (RCA)
Fishbone/Ishikawa Diagram

Cause

CCCCC

» Problem statement

Materials Maintenance Measurement EnvironMent

+ Causal factor - removal may reduce the risk of a problematic outcome but won’t remove it with any certainty

* Root cause - removal / countermeasure will prevent a problem occurring

» Addressing a causal factor instead of the root cause does not solve the problem, so we need to determine the problem
root cause through Root Cause Analysis
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3. Apply structured problem solving (8D) @ @ @

byt ! 'S
o o & [ 7, %) : :
i"k’ \.5‘ ol # % * r!
Implement Formthe Define the Develop Identify and Identify Implement Define and Recognise
immediate team Problem containment | verify Root Corrective Corrective plan the team
containment action Cause Action Action Preventative
and prepare action
6: Implement Corrective Action 7: Define and plan Preventative action
* Project management * Identify opportunities for similar problems
« Plan * Look for systematic causes
« Timing * Identify changes, reinforcements &
* RACI (responsible, accountable, consulted, improvements
informed) * Develop and implement action plans

* Remove containment
« Validate that actions do what they should 8: Recognise the team
M O ot R - 5 5055 5 5 1 11 * Document the investigation
y o * Look at lessons learnt
* Recognise the team effort / celebrate

: i1

it
i i
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Gate checklist 3: Apply structured problem @
solving (8D) <

M A structured problem solving process is understood by all
M Appropriate training of structured problem solving has taken place (incl. the 7 quality tools)
|ZI The principles of the 8 Disciplines are incorporated into the applied process
M The structured problem solving process is being managed, with
v Regular reviews of status and process effectiveness
M Escalation being supported

M Root cause issues are being resolved
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