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Modules
Level
Foun-
dation
Inter-
mediate
Expert

O O Indicates partial implementation of module in level . Indicates full implementation of module in level

Overall Lean Production System Framework
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| ean modules overview s: B
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@ 0 Structure
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e Leader Standard
Daily Issue €E) Work - DILO
Resolution @
Waste Analysis 9 Error Proofing
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1) Daily Meeting Structure

Functional Support

m Support functions provide effective information and solutions to remove
production job delays

m If job delays happen, this are removed in 1 hour
m Clearly defined roles and responsibilities
Engineering
Quiality
Production Inputs _
Maintenance P Are P EGIIEER
m Trained people oy \/1\Manager Worker
- = Materials 1ty ™
Logistics |
¢ m Work instructions | v / Iilgr?e
Planning = Equipment
m Tools
Health and safety m Services
A ream ox...
HR eaders
EE Daily Meeting Framework
A All actions to m Job delays
be resolved m Deficiencies
within 1 hour m Problems

The key design principle in lean production is to develop team working and solve job delays. 4
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Standard Work Instructions

Safety Check Points

Quality Care Points
5S Audit Boards

KPI Measures
Control Point Checklists

-job Briefs
Cycle Timing Standard Process Sheets

Pre
Tool Boards

Visual Control Boards

Maintenance Checklists
Single Point Lessons




3) Performance Management

S A

=

Start of shift

End of shift

=¢ _

Worklng at
dlfferent lines

=4

-y,

A

B

Supervisor
controls
all employees,
using a clipboard

Sending clipboard
with “to be”-data

Input of data /
interpretation

S5

Date:
start time
end time

~.
- .-
- . .-

A

* - (@ Verification /
. interpretation
|
1
i @ Report

," Cost

.[. M

/

L
Q1 Q2 Q3 Q4

Agree standard man hours and number of people required by each major process

Communicate target standards to production teams in line on barchart process

The Supervisor gets the role of a coach that has to control / steer his team

Implementation of a “Clipboard process”, where all the direct / NVA work and movements

between different orders, shells is tracked

On the basis of the data of this process, Controlling will make a verification, whether the

currently implemented process works or not

- - Automated process
—>: Manual process
: Supervisor

Blue-Collar Worker

=>4

6



4) Standardized Work + Team & Task Assignment

Standard

Work

operation

standardized work

operations

Instructions

Instructions

Production line

= A method designed to help monitor

= Aliving document that changes as
continuous improvement takes place

= SW include: Repair Instructions,
Acceptance Criteria, Work Instructions,
Team and Task Assignments, Control

= An approved method for completing an

= A simple, visual means of promoting

Line preparation

Maould preparation Section
I Gel Coat mixing min. 30 minutes before gelcoat application general 1
Gel Coat area preparation for application (plastic foil) general 2 3 3
8 Root plate cleaning and preparation root 21212
Cleaning of root flange, Chemlease 5141 flange wax application and
. . root 1 1 1
W checking for burres and missing washers
Mould surface, edges and flange cleaninng and wiping off the mould general 3 3 3 3 3
Chemlease 765 100mm down in the mould application and position
i . . . general 2 2
serial number plate in downwind mould and apply wax on top of it
{9 Cover paper application and put mould flaps in the vertical position general 21 2
Check the customer specification if preparations need to be taken for
general 1 1
S vortex generators!
Ventilation setting change for more efficient work if possible general 1 1




5) Leader Standard Work — DILO ,Day In Life Of ..”

05:00 or 06:00 or 07:00

®
@Spend at least 60% of each day ()
managing by walkabout: @)
 Ensuring effective operation and
adherence to standard process
* Continual tracking of man hours and —
material costs by blade / mould
* Reviewing health and safety
 Supporting continuous improvement
activities

@ Develop training
requirements and budgets
* Ensure skills matrices are up to
date for all teams Tz mm———
* Create budgets

Confirm no start

of shift delays

» Confirm all teams are
resourced

» Ensure previous shift
have completed
checklist tasks

@ Conduct end of shift < Clear
review and resolve communication of
any conflicts

between blades — e
* Ensure clear plans for —T
remaining shifts

14:45 or 10:45 or 06:45 s

DILO - Day In Life Of

g ©)

— @ Complete / resolve
actions received

during Production

Attend Daily

Production meeting
» Confirm key actions

+ Confirm cycle time status meeting
 Confirm quality
performance
@ Continually

monitor:

delays as they
occur

<€ (7) Conduct weekly €= (§) Day to day:

+ Co-ordinate and liaise with
other area managers

* Ensure compliance to WI

 Consistent review of quality
levels

 Tracking of man hours and
material costs per blade

5S audits and
ensure accident
free environment



6) Error Proofing / Poka Yoke

Proactively building standards into the system, at the lowest point of activity,
to prevent events caused by:

m Human
m Machine
m Process errors

Error prone tasks not ...

Error prone people

Any deviation from a known specification leading to
internal/external customer dissatisfaction

Any deviation from a specified process

m There can be error without a defect but cannot have
a defect without an error

Fi==alen  Stops errors or defects from occurring

[iiesmifells  Detects defects and initiates corrective actions to prevent
®(=lilelg  multiple defects from leaving the area




7) 5S

Red Tag

1. Machine 5. Jigs

2. Parts 6. Raw Material

3. Tools 7. Notices

4. Measuring 8. Other:
Equipment

Description

Part/Tool No.

Quantity No.

Reason For 1. Not needed 5. Scrap
Tagging (qty, 2. Defective 6. Used rarely
freque-ncy of 3. Use unknown 7. Other:

use) 4. Too many

2S — Set in Order
(Designating locations)

(Organisation)

G o & Remove unneeded Keep needed
2 Retun suppien - rrines g items and clean items in the correct
4. Store Elseuere S the working place to allow
Red Tag File No. = area Sl SlE e for easy and
Date OfRed Tagging _ff (Discipline) immediate
© Make a habit of BUEUEEL
= maintaining
© established
o procedures
-
% 4S - Standardise 3S - Shine
< (Stapdgrdised cleanup) (Cleanliness)
ov. 2018 This is the process Keep the workshop
OCL 2018 = we use to maintain clean and tidy
- SPL 2 the first three
12 | 5 1 2 3 4
19|12 | 5 6 7 8 9 |10 | 11
26|19 |12 |13 |14 | 15| 16 | 17 | 18

26 |19 | 20|21 |22 |23 |24 |25
26 | 27|28 |29 |30 |31




8) Workstation Design

Workstation design is very important to:
= Eliminate waste of motion: reaching, twisting, turning, bending;
= Eliminate waste of transportation: walking, use of equipment or vehicles;

= Improve the safety environment.

Before

Custom Prepreg Storage Rack

(Most Commanly Processed Mterial)

2116 87628 Custom Prepreg Storage Rack

219 Buioy z
2

11




9) Set Up Reduction S:B

Each stage of setup reduction offers 50% opportunity

Stage 1 - Beginning time
Stage 2 ) >
50% - separate internal
- & external (organize & plan)
Stage3 - .
50% - convert internal to external
$ (ingenuity and some $)
Stg 4 |«——»
50% - streamline 85% to 90% overall
$$$ remaining tasks reduction possible

12



10) Waste Analysis - The 10 Wastes

Waste type Example
Transportation Shipping, moving, carrying
Inventory Stockpiled parts, orders, time
Motion Walking, bending, reaching
Waiting Material or information downtime
Overproduction Producing more than needed
Over-processing Over-automation
Defects Service and process errors
Space Holding obsolete stock
Energy Leaving machinery on overnight
Human potential Not involving people in continuous improvement
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Poorly Designed Properly Designed
Work Area Work Area 13

w
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11) Daily Issue Resolution $B©

4 m Long weekly meetings
= Many problems = Short (20 min)
= Poor control daily meetings
m Few problems
Divergence j/ m Responsive control
from plan m
Time Monthly Weekly Daily

Generally we want to do three things every day:
1. Break down the problem,
2. Select the appropriate problem to solve,

Large, vague problem

3. Confirm the facts through go and study.
Breakdown Clarify the problem
Large, vague problem 5W1H
Locate point
¢ ¢ of cause
Problem Problem Problem Breakdown
Data analysis using QC | Prob. | | Prob. |

tools, e.g. pareto chart
Visualise graphically

Why? =) Direct

A 4 A 4 A 4 A 4 A 4 A 4

Problem Problem | | Problem | | Prohlem | | Problem | |Problem Problem Prioritise
Level of importance
Level of urgency
I Potential for expansion

EEDEDEDEDED .o o)

Confirm the facts

Root cause




12) Cl — Continuous Improvement

Practical Problem Solving
Seven Process Overview Steps as a part of Continuous Improvement process

Longterm Follow-up

e Cause and Counter-

Effect Analysis measures

Locate Point for Root Cause

Shortterm of Cause

Problem Containment

Problem Definition Why
Description i Why ~————
Why
‘ ‘ ‘ = Implement
‘ ‘ ‘ %b = Permanent countermeasure
N | %, — solution to = Follow-up to check
e 5 1 — = To identify root eliminate the the results
. | T |?”7& Oé& Discrepancies = The physical cause root cause ] Standardize the
é@c‘Discrepancies location where the ™ Use of fish bone g Impossible for process if
o ———= = Aband-aid problem is first and 5-why the same successful
—~=—_— = Clearly describes ® A temporary seen problem 1o re-
__ thedeviation solutionto stop g \aybe different oceur
m Grasp the situation panyeen the the problem from from where the
= A statement that expected and exiting the area. symptom is first
describes in actual results Containment observed
general termsthe g The definition action usually
current status or should contain: adds necessary
situation o The standard/ extra work to the
® Break thg large target process
problem into o The deviation = Stop the
smaller, more o The actual shortterm solution
specific problems situation once the
o The time period permanent
countermeasure 15

is in place




13) KAIZEN as a part of Cl Process s: B©

Form : Identi
Identify Team Anglkl/lze D((jafll\;:e Root Pla_ll_n an Refine & Il\éleasure Sh
Oppor- and and Viap anc Viap Causes & est Implement rogress are
tunity Scope Current Ideal Propose Propqsed Solution & H_old Results
Projec State State Solution Solution Gains

)\ J\ J1 /
| | f f

Plan Do Check Act
Define the problem in its current state : . . .
. . - Test the solution quickly and inexpensively

Analyze processes in their current state . . .

. . . - Implement the solution on a trial basis
Brainstorm potential solutions
Define your solution using a hypothesis Plan Do

If the experiment produced the desired result: Act Check
Adopt and standardise the solution . Evaluattla the results by directly observing
Consider expanding the solution ycl)aur SO Ut'::n 'E action d and wh
Continue to look for improvements > QligErR TES e pEnEE Nl Wi
« Understand cause and effect

If the experiment does not produce the desired result:

Analyse to determine why
Strategise revisions to the hypothesis
Test your revised solutions until you achieve the
desired result
16




VSM focus will be on steps 3,4, 5

The step-by-step process ensures
A all critical relationships in the system

14) VSM - Value Stream Mapping
are surfaced and understood

. Plan an . Measure
gggg?_/ Test I?neg;gfn(iLnt Progress Share
' Proposed ‘ & Hold Results
tunity Solutiong’ / Solutions Gains

Pre-Workshop I During Workshop I Post Workshop

Current Status

Metric w WP  wio WIP
Processing
time (hrs.)
NVA (hrs.)

Lead time (hrs.)
Defect rate

Injection - Bag
pulleds, 3

Cut + Trim
& 6
Cycle—| 5 | g | |Cyele-] 5 | g | |Cyele] g | g | | Cyelel |y, 6 | hrs
time time time time
Re- Re- Re- Re-
work | 0 | hrs | |work| 1 |hrs||work| 0 |nh work | 2 | h 1 | hrs
time time time. time
) Vac loss— blade Hinges M ould 2
Gelcoat not curing | | Manual loading of Crane / Blade Cart Staffing Gelcoat availability
Gelcoat machines glass carls scrap Env based et glue coordination Location availability Tip shape
0 hrs 1hrs 0 hrs 5 hrs 0 rs 300 hrs 4 hrs 9 hrs 77 hrs
| _2hrs 7 hrs 6 hrs 4hrs | | 2hrs | | 0hrs 4 hrs 6 hrs 8 hrs

Moulding > <Cut+Tﬁm>< Finishing_> <Assembly> 17



15) Production Flow

There are 5 key reasons for the inability of a
process to generate smooth product flow

Reasons

for Poor
Flow

Scenario 1

m 4 process steps

m LT1=50m
LT2=4.8m
LT3=4.9m
LT4=4.7m

m Batch size = 20

Scenario 2

m 4 process steps

BLT1=50m
LT2=48m
LT3=49m
LT4=47m

m Batch size = 1

1

Layout

Lack of standard process

Processes not in control

Batch size

Material availability

S5

There are some basic tools which can be

applied to generate and sustain product flow

Tools to

Create
Flow

( WIP inventory = 80

) Time for
100 Units

/D

\

Process

Step
1

V

»

Pro
St

cess
ep

2

0

\

»

388 m 764 m

Process Process
Step Step
3 4
O O

NG

Time for
100 Units

>

La

>

>

( WIP inventory = 4

D)

1 Spaghetti diagram
2 Line balancing

3 Process stability

4 Small batch sizes
5 Material availability

6 Continuous improvement

In this example:

The 1-piece flow approach
delivers the first unit in a fraction
of the time.

The lead time for 100 units is

36% lower, with 95% lower WIP

18



16) TQC — Total Quality Control

QC is the foundation for activities, which include...

Suppliers / Supply-Chain

TQC is a philosophy that seeks

to integrate all organizational functions
(engineering, production, procurement,
customer service, etc.) to focus on meeting
customer objectives

TQC views an organization as a collection

of processes. It maintains that organizations
improve these processes by incorporating the
knowledge and experience of workers

TQC builds quality into the product without the
need for extra inspection

TQC is “do the right thing, right the first time,
every time”

Company

= Commitment by senior management and all
employees

= Meeting customer requirements

= Reducing cycle times and increasing
productivity levels

= Reducing service costs
= Improvement teams
= Recognition and celebration

= Challenging quantified goals and
benchmarking

= Focus on processes/improvement plans
= Specific incorporation in strategic planning

19
Customer TQC



17) TPM - Total Preventive Maintenance

1 Select Equipment for PM Routines

2 Create Plans to Maintain Normal Machine Conditions

mda 3 Implement and Sustain PM Measures

ma 2 Detect Any Abnormal Conditions Quickly

Develop Countermeasures to Maintain Normal Conditions

Production Data Analytical Data Visual Data

20




18) Flexible employees S:B

Process Equipment
Over-
Proc Proc Proc Proc Proc. | Proc. | Proc Proc Proc Inspec- | Mach. | Mach. | Mach. | Mach. | Mach. - :
# # tion #1 #2 #3 #4 #5 gfa%% Forklift | Repairs

Operator 1
Operator 2
Operator 3
Operator 4
Operator 5
Operator 6
Operator 7
Operator 8
Operator 9

Operator 10

OO0 ®:
@O0 O0O®HGHOE:
(@O0 Owb®|:
PPOOLSLO @O :
GOOOGELGLHLHIPO@|?
CxCiei=] ke "X X Tk
O00LGOGOe@w®:
Orbeo@ee(®|:
OGOE0eHOEOG6E|:
cleoleX *f X=xcX JeX )k
@0 HOeGOOLO0

=D | =pe =Ppe =Pe =P =De =Pe =P =P =He =Po

A Operator photo O Level 0: No experience Requires training
@ Level 1: Basic Understands how to operate process under supervision
O Level 2: Intermediate Self monitors quality and has completed all practical evaluations
Q Level 3: Advanced Trains colleagues on process knowledge
. Level 4: Expert Repeatedly mentors or trains colleagues

21




hank you for your time

Contact details: Head quarter:
Konrad Szechlicki SFIS Sp. z 0. 0.
Board Chairman - Founder Str. Dziwna 13c/7
72-420 Dziwnow
Poland
Phone +48... Phone +48 ...
Mob +48692 432996 Fax +48 ...
E-mail khs@sfis.com.pl E-mail khs@sfis.com.pl

Webpage www.sfis.com.pl

Caution:

The contents of this presentation are confidential and may not be copied, distributed, published or
reproduced in whole or in part, or disclosed or distributed by recipients to any other person without
the consent of the management of SFIS sp. o. o.
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