FA4T Problem Solving
for the Frontline

Solving Problems Rapidly....but not Recklessly



Problem Solving is Hard!

watch me on YouR [Tl



https://youtu.be/qOIy52VMa4k

What is a “Problem?”

Definition of PROBLEM

Merriam-
Webster

1 a: aquestion raised for inquiry, consideration, or solution

2 a: anintricate unsettled question

b : asource of perplexity, distress, or vexation

A PROBLEM is
...a gap between an actual condition and a standard
(or target condition) that we are striving for




Key Lessons of “Problem Solving”
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Simple Problems Significant Problems Complex Problems

Teach basic problem solving at EVERY level of an organization!
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Gene, we have a situation brewing
with the carbon dioxide.



https://web.microsoftstream.com/video/6dee1895-2982-48f0-bc3c-52efd7e6f0e9




The

Challenge

May only use the supplies below
Build the tallest free-standing structure
Marshmallow entirely supported on top

18 Minute time limit! - 1
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—
2 -
- -

20 sticks of spaghetti + oneyardtape + oneyardstring + one marshmallow




Typical Progress
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Recent Business School Graduates




VWho Consistently
Performs

Poorly?




Who Consistently
Performs

Well?







Recent Kindergarten School Graduates
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Prototype

*Refing)




What's the Difference?

“Problem SoMng
VS

% Firefighting”




SLOW Problem Solving

Schedule (a meeting) ’E

Lose (a week or more)

Obsess (over the trivial)

Wit (for it to go away...)




Solving problems rapidly...but not recklessly

FAST PROBLEM SOLVING

 DOVER |



Find the real problem!
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Find the real Problem
...Follow the “Actual” rule by going to the Gemba




Find the real Problem
..Problem statement based on standards

'S TANDARD S;

Without standards, there can be no improvement.

Taiichi Ohno, Founder of the Toyota Production System

A

Stavdards
VsS.
Targets




Find the real Problem
...The Problem Statement

The purpose of the Problem Statement
is simply to describe what is wrong

Target/Standard, Actual Situation, and Gap
or Discrepancy (TAG)

22



Find the real Problem
= DOVER
F

F_ind {the real problem]

Team Start Date

FA<T PROBLEM SOLVING
A S T

A (for root causes) S (a countermeasure) T

(and refine)
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Proolem Statement
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ASSGSS for Root Causes

INATTENTION
TO DETAIL

(Talt to Pay
Attention

UNKNOWHN TRAINING
{Spin Again & (Conduct More
Con't Tell Angone!) Training)

EQUIPMENT
FAILURE

(Fix Equipmant)

HLUMAN ERROR
L& CipHine
mpéoyee)

BAD
FROCEDLIF &

{Pray for a
Solution)

WWwWw.taproot.com 24

Analysis Paralysis

over—-analyzing (or over-thinking)
a situation so that a decision or
action is never taken.




Assess for Root Causes
...Ask the “5 Whys”

Level of problem

Action Taken

» There is a puddle of oil on
the shop floor.

* Clean up the oil.

* Because the machine is leaking oil.

* Fix the machine.

» Because the gasket has deteriorated.

* Replace the gasket.

of inferior material.

» Because we bought gaskets made

» Change the gasket specifications.

those gaskets.

- Because we got a good price on

» Change the purchasing policy.

F NV SNy Y Y "

» Because the buyer is eval
short-term cost savings

uated on

« Change the evaluation process
of the buyer

Source: Jaffray Liker, The Towofa Way, McGraw-Hill, 2004
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Assess for Root Causes
Caution...check your assumptions with “Gemba evidence”

ITINADINAO TN ANNOTTICTINNIQ




Assess for Root Causes
...Jim Lovell on Apollo 13

Gemba
Evidence:

|

| Ovie fact per

il Jim Lovell

Apollo 13 Commander

’ Houston, we've had a problem.

Video Link


https://web.microsoftstream.com/video/89a8c6a5-7fbf-4210-a908-3b216c2c201d
https://web.microsoftstream.com/video/89a8c6a5-7fbf-4210-a908-3b216c2c201d

ASSGSS for Root Causes

...the “Fishbone” (Ishikawa or Cause/Effect Diagram)
CAUSE EFFECT

Methods /
Processes

Manpower /

Materials People

An explosion occurred aboard
the Apollo13 Spacecraft
2.00,000 wiles into a
Problem 550,000 wile jourveyto the

\ | \ / | moov and back, creating a

300,000 wile gap

Machines / Mother Nature /

Equipment Environment Measurements

Be cautious using a fishbone...it doesn’t give you a ROOT cause, just a point of cause (a place to start)




ASSGSS for Root Causes

..5 Why Breakout Teams Whye | Because...

Why was there an explosion
on the Apollo 13 spacecraf+?

1 Using Gemba evidence from your
Post It notes, choose the most
relevant facts and arrange them in a
causal chain

2 From that chain of facts, develop a
5-why on your handout to drive to a
root cause for the explosion

3. Ask “Why?2" the problem occurs, and answer with
“because...” Keep asking “why2"” as many times as
needed to determine a root cause

4. Repeat the 5-whys for other causes (if needed)

3 Answer is a 2" 5-why needed?

M3 29




Assess for Root Causes
...the 5 whys

Problem Statement
Av explosion occurred

aboard the Apollo 13
Spacecraft
200,000 wiles into a
500,000 wile jourvey +o
the moov and back,
creating a 300,000 wile
aap to be closed

Because...

Why?¢

Because...

Because an oxygen tank
exploded

Why was +here an explosion
on the Apollo 12 spacecraft+?

Because it hadbeen damaged
by the heater system after
the countdown demo

why did the oxygen tank
explode?

Because temperatures in the
tank rose to a davgerous level
(300 to 400 degrees F)

why did the heater system
damage the tank?

Becanse the thermostat
contacts were welded together
ond didvw't shat of fthe power

why did temperatures rise
to a dangerous level?

Because the 2% volt
thermostat wasw't compatible
with the 65 volt grouvd power

why did the thermostat
contacts get welded
together?

1. Go to the Gemba - the actual place, talk to the
actual people, and view the actual process

2. Collect data & identify the gap between actual
and the standard/target (problem statement)

3. Ask “"Why2" the problem occurs, and answer with
“because...” Keep asking “why?2" as many times as

 DOVER |
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4. Repeat the 5-whys for other causes (if needed)




Assess for Root Causes
...the 5 whys

Problem Statement
Av explosion occurred

aboard the Apollo 13
Spacecraft
200,000 wiles into a
500,000 wile journey +o
the moon and back,

creating a 300,000 wile
aap to be closed

Why it

Why it was

Why?¢

Because...

Why?

Because...

Why was +here an explosion
on the Apollo 12 spacecraft+?

Because an oxygen tank
exploded

why didu't they kvow the
thermostat used 2. volt
instead of @5 volt power?

Because the tank mfo. didn’+
change the thermostat to 65
volt as directed

why did the oxygen tank
explode?

Because it hadbeen damaged
by the heater system after
the countdown demo

why didn’+ the tavk
manufacturer change the
thermostat +o 65 volt?

Because they failed +o comply
with a directive from the
spacecraft mavnfacturer

why did the heater system
damage the tank?

Because temperatures in the
tank rose to a davgerous level
(300 to 400 degrees F)

why didv't the spacecraft
mavufacturer kvow they
failed o comply?

Because they missed the
failure to implement the
directive

why did temperatures rise
to a dangerous level?

Becanse the thermostat
contacts were welded together
ond didvw't shat of fthe power

why was the failure +o
implement the directive
missed?

Because the spacecraft
mannfacturer lacked a process
for verifying compliance

why did the thermostat
contacts get welded
together?

Because the 2% volt
thermostat wasw't compatible
with the 65 volt grouvd power

3. Ask “"Why2" the problem occurs, and answer with
“because...” Keep asking “why?2" as many times as

1. Go to the Gemba - the actual place, talk to the
actual people, and view the actual process
2. Collect data & identify the gap between actual

and the standard/target (problem statement) 4. Repeat the 5-whys for other causes (if needed)

M3 31



ASSGSS for Root Causes

= DOVER ) FA<T PROBLEM SOLVING
F A S T
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Select a Countermeasure

W hat i1s a Countermeasure?

Countermeasure: An action taken to
address a root cause that serves to 1)
protect the customer, and 2) close a
performance gap




S elect a Countermeasure

Brainstorm with the team...
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Consensus Iduilding:
(Collaborative. Problem Solving )

e e o S

i  anamneddind

P i

——

Seek consensus on ONE
countermeasure to try...
Then follow up FAST (same or next day)

Be careful not to expand the scope and
turn it into SLOW problem solving!



Select a Countermeasure: Error Prevention Techniques

Study on the underlying causes of human error:
Byrne (Rice University) & Davis (University of Texas), 2006

Which of these is the most effective means of preventing human error?
Retraiain 5 None of the “motivational” or retraining methods
_ _ reliably improved performance speed or
———Prarsetrincentives— accuracy. The group that consistently
Written Procedures outperformedthe others was the one that

followed a written procedure.

35



elect: Error Prevention Techniques

Written Procedures / Checklists: Procedural tasks lists that are accurate, available, and enforceable.

OPWQ ‘

Single Point Louon

mnm’umymc‘z:g%;g' How do | use the Epsilon kitting board? ;
Related Documents: None Using the kithing board for visual management and ‘
completion of bins |

The kitting board is used to set up 1.plece workflow to assembly from the kitting area,
based upon each BIN being filled for completion,

o 30 total bins-15 yellow/ §5 Ble-oach reperesents 1 shift of work
« 4 columns

o Bucket-Bins used to place 1-piece flow kitting orders into for assembly
o Work In Process-Work in process-current BIN being used to place parts in for orders
o Complete-BIN order that has been kitted and ready for assembly
o TAKT Time-The Interval at which BINS are completed
o Stockouts - Area of board to place OOS parts-notify the buyer

Kitting Checklist: Retrieve most current pull sheet from ciip on kitting board
0 Place first BIN marker into WIP

O Pull all required parts from racks/bins based on pull sheet

0 Place parts in bin with comploted paperwork and certs

0 Update kitting board to reflect changes

0 Proceed 1o next bin and repeat until all pulls are complete

36

AJ Problem Solving Audit Checklist

Objective: Evaluate the effectiveness of “A3 thinking™ and the use of the A3 form

DEFINE THE PROBLEM
Problem Statement
O s the problem statement clearly stated in terms of TAGS?
(Trend, Actual performance, Gap, and Standard)
O Does the run chart display TAGS in the same units of measure as the problem statement?

Rationale & Containment
O Does the rationale state customer, financial, strategic, and/or urgency of solving the problem?
O Is a containment action identified to immediately protect the customer from negative impacts?

INVESTIGATE TO DRIVE TO ROOT CAUSE
Pareto Charts-Breaking Down the Problem
Does the 1% Pareto chart give insight on WHERE the problem is occurring (POO) by breaking the
problem down in a meaningful way?
Does the 2™ Pareto chart give insight on WHY the problem is happening (POC) by identifying
data-driven potential causes?
O Do the Pareto charts include a cumulative % of gap (not total quantity), even if the cumulative %
adds up to more than 100%7?
O Are the charts easy to understand, with clearly labeled axis and key points highlighted with
comments?

[m]

5 Whys & Root Causes

Do each of the 5-Whys chains correspond to the causes identified in the Level 2 Pareto chart?
Is the progression of the “Why-Because-Why" sequence logical and free from assumptions?
O Is each step of the 5-Why supported by observable/verifiable Gemba evidence?

O Does the 5-Why pregression end once an actionable root cause is identified?

O Are root causes clearly stated, actionable, and within the control of the problem-solving team?

oo

VERIFY & IMPLEMENT COUNTERMEASURES
COMWII‘II&SSUTQ&
Have short-term/temporary and long-term/permanent countermeasures been defined for each
root cause? (in some cases, a temporary CM may also become a permanent CM)

O Do short-term/temporary countermeasures protect the customer (internal and external) through
immediate corrective action?

O Do long-term/permanent countermeasures focus on process changes focused on prevention (not
just correcting or training)?

O Has an owner and timing for implementation been identified for each countermeasure?

O s an estimated impact on the gap identified for countermeasures, and is the impact in the same
unit of measure as the problem statement gap?

[0 Does the “Status % Complete” accurately indicate the countermeasure implementation stat

Sustainment Methods ENSURE SUSTAINMENT

O Has a sustainment method been identified for each countermeasure?

O Are sustainment measures robust (more than *follow up” or “monitor”)?

O Do sustaining measures identify how the long-term effectiveness of a countermeasure will be
verified?

O Has clear ownership and timing of sustainment methods and processes been identified?




Select a Countermeasure: Error Prevention Techniques

Mistake Proofing (Poka Yoke): A mechanism in any process that helps a
person avoid mistakes. ldeally, a good Poka Yoke makes doing the process the

wrong way nearly impossible.

Did you mean 10 aRach fles?

You wrote ind altached” in your message, but these are no fles attached. Send anyway?

oK | | Cancel |




Select a Countermeasure: Error Prevention Techniques

Visual Simplification: visual tools designed to prevent cognitive overload
that creates attention and memory failures.

Verify machine is operating
at 102 — 150 psi +18 /- 12 psi

//

E
8
i
N "
=




Select a Countermeasure

= DOVER | FA<T PROBLEM SOLVING

F A S T
Find (the real problem) |Assess {forroot causes) Select{a countermeasure) T (and refine)
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Why?e Because...
Problemn Statement Team Consensus Verify Countermeasure
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Try—storm and Refine

Try something new...not try harder!

we cannotsoLve _4iis
our ProBLems WITH £ g -3
THe Same THINKING 91 ‘

We uUseD WHen
we credrep THem




Try—storm and Refine

“But that’s the way we’ve always done it!”

A Jonoy Grane By NEHAH BASILD

[FIVE MONKEYS}

FON

.

Story based on an experiment conducted by G.R. Stephenson in 1967 Wicrosoft Stream

m: 41



https://web.microsoftstream.com/video/4e777fc1-665b-4cdb-b80a-cd25e6919968







Principles of Trystorming

Trystorming is a PDCA method where ideas are quickly generated and tested
Three principles of Trystorming

1. Creating perfect solutions is not the goal
2. Be action-oriented
3. Keep countermeasures simple

Benefits

Learn by doing

Tests concepts

Increases creativity

Energizes people through action
Builds confidence

Generates improvements
Improves communication

44




Trystorming Rules

en Rules for Effective Trystorming

Discard conventional fixed ideas for the way we do things

Think of how to do it, not why it cannot be done

Don’t make excuses. Start by questioning current practices
Don’t seek perfection. Do it right away even if only for 50% of the target
Correct mistakes at once

Don’t spend excessive money for trystorming. “Quick and simple”
Wisdom is brought out when faced with hardship

Ask “Why?” five times and seek root causes

© 0 N o O M DN PF

Seek the wisdom of ten people rather than the knowledge of one

10. Trystorming ideas are infinite!

45



Trystorming: Using Kaizen Events to Drive PDCA

EN EVENTS

T‘ ,,
\ ‘

KAIZ




Try-storm and Refine

 DOVER
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Find _ {the real problem)

FA4T PROBLEM SOLVING

A

A ssess

S

(for root causes) Select (0 countermeasure) Trystorm

Team Start Date

T

(and refine)

Actual Data vs. Stancards

Proolem Statement

1. Go te tae Gambka - “he actoal place, tak 1o 12
aciudd prople ana vicw twe actsal procoss
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Whye Because,..
Whye Because...
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2, liepieat the hwtvye tar o'her oauses |t asacded]

Poftential Countermedadsurss

Team Consensus

A kvaryona crovde of eastone deds o addrass b2 /. Jetarmine action srecs fake acfion quickly!)

root couse

&, Selee v mwsh prerr s counlenmessuie rom
the ‘Gens sarartad. Wok T ODaevE COYRenes

o decision averyone cor Vlive with"]

Action Pan

Action wer| ¥
Verify Countermeasure

&, Collzet colo and eva soto resois -o debsrmine if
ez qpops hae vuen Closes
FToeslonm cocdesline as mony limes G reedec (1
chkss e gop




FA<T Problem Solving

Gentlemen, that's unacceptable.

Picrosaft Stream



https://web.microsoftstream.com/video/c0c41fc1-da64-48d7-9ec8-57fc9c66787d

FAT Problem Solving

Ken Mattingly (and a crew of other astronauts) try-
stormed and refined re-entry procedures until power
consumption didn’t exceed available power...

49



FA4T Problem Solving




FA4T Case Study: DFS-Dundee Dispenser Quality

10 hose ATC dispenser option on-hold 3 days due to wiring quality concern
FAST in 3 hours from Gemba to Root Cause to Countermeasure implemented!

Find (the real problem) Assess (for root causes)
[
| Actual Data vs. Standard ne 5 "Why's”
A — CAex 1P AnY ~0OOZ HATRR!
| p S Why? Because... e AL B e e SEEE 2D
| é L o Foe. Pogrose
ey el Wy Ale We EXPERIGIIN THE el ONIT TRODUED . i SOPPLER. TO P&Y. FoR
\ J ‘ i {2 i p e Aicfoud) ST T CompTER [ = Ao Exteion (v~ St e R e D {:
= o | M Hiic> ’ i T
N DAY WASTME | PReRe S CABLE Won'T ve Rox (o -k 8L ) CALL APTet HARVET T ASKR. < v~
l our‘-@?%m:_zr u@—memm'c ‘-M—‘*M“,,_w She® B . U&Lk\n\u\t‘uw :;m
WY ot THE PROBES | THE CARLE AT PEBES || — Discuss v SoR0UEL. \F TS Poss e o e ||CRECE ALL CABLE PO BILIES = R
CABLE LEAH THE ATC. | 1S ONLY 100 WHER TAL CABLE ONLY on A SupeTel. Uk HE o Assofe ATC oPTION (&5 N Tivat,
| Box? ARRSY \2em |5 NEEDED | (o 4>
Why 1S THE CABLE [ Tue R.OM. D — v (F BOX Can B Ho e Any wHHE ESE %a:::«"f;ut Ft>s45\n\m~(A M & \/
SHorT? 5 O i
iiee : c;}""g"’““‘e‘ = SuRSTITVTE R - 08S v W A Ui CaRLES? EnEnrnone 4 ames ||
LMY 15 THE BOM. DOC. | TUE TRioR Goression —Ensote A BOM QUERY Yo o mATER mmﬂ "EM‘\ = ol
| eQUESTING THE 100cm | DID NoT DRe e To Lo W ¢ DAY
@tﬂ CONTLVAENE D vz Spoe] | ~ ASL GRINER WG TO WKSTIATE on AU ATERNE Veccees B
Agle oFTions el w
- P}a;—.as-\'ob\obﬂw\s\o&ﬁt&om =
Why? Because... et CHAYE on RAc G A ey i
WY DD wE NoT A Condes 1on ""-Q:‘ée i
laime A B.0.H4 .;‘3“"“ o2 (2 — =
- lem Statement Bwioa? | M€ BO-A Team Consensus )
VY DOES A (onxéshid| A CONCLHION TESH'T Fino AcTenaTive CAbLE oss gL oL =
| WE weud Excect 100% YIEW NOT (2AD O A Ceqoe A B.OM. ® e A:;e»m-‘i Ges a»v\ s ) 3 h
[ < TC OFT N( ek Difousa) || B.OM. ReNs\on NSO oE ATy 7, i
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WHILE THE CORREST YIEWD \S 0% THeReRIE, Bane A e G| | FoX WITH ColECT CARLE AUALLABLE 10 KT L |
i WHICH RESHTs AS, A GAP oF 100% {B.0.M, Revision REQUEST [Toesuit Lune A B.OM Bones| 3 g
l 1
i
. 5
1

11. Go to the Gemba - the actual place, talk to the 3. Ask "Why?" the problem occurs, and answer with |5. E\}eryone provide ot least one idea to address the |7. Dete .
actual people, and view the actual process “because..." Keep asking “why2" as many times as| root cause

2. Collect data & identify the gap between actual needed to determine a root cause
“ and the /target || N ') 4. Repeat the 5-whys for other causes (if needed)
|

6. Select the most promising countermeasure from
the ideas generated. Work to achieve consensus

9. Trystorm an
(a decision everyone can "live with") close thg{” -

Click here to see more FAST Problem Solving Case Study Examples on the Dover OpEx Sensel Center
51



https://dover.sharepoint.com/:f:/r/sites/DoverCorp/DoverOpexSenseiCenter/Solve/FAST%20Problem%20Solving/FAST%20Case%20Study%20Examples?csf=1&web=1&e=nXcWie
https://dover.sharepoint.com/:f:/r/sites/DoverCorp/DoverOpexSenseiCenter/Solve/FAST%20Problem%20Solving/FAST%20Case%20Study%20Examples?csf=1&web=1&e=nXcWie

Let's Go Trystorm some Countermeasures!
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