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29 Years’ Experience
< Lean Business Consultant
Sales & Operations Planning (S&OP)

Materials Management
Production Management
Business Systems

Warehouse Design and Management

Material Logistics
Inventory Control

Performance Measurement
% APICS Certified
% MBA



Introductions

4 Who | am, what | do
4 What | want to get from this workshop




Workshop Objectives

4 To add to a base of knowledge that will help drive a World
Class/Lean enterprise competitive advantage

4 To understand the four elements of a World Class Enterprise (WCE)
strategy in terms of the competition quad

4 To know how pull systems contribute to World Class performance

4 To see clearly how pull techniques can support different material
replenishment requirements

4 To persuade you that pull systems really can work in a job shop

4 To provide enough information to allow you to initiate a pull systems
effort in your company




Agenda

Introduction

Objectives

Agenda

World Class Enterprise
Overview

4 |ean Tools Overview

4 Demand Pull Techniques
< True Demand Pull
< Queue Limiters

4 Demand Analysis
< Product/Quantity Curves
< Degree of Repetition
< Seasonality and Spikes

B> >

4 Creating the Shop Model
< Part/Product Families
< Transaction Points /
Systems Interfaces
< FIFO Lanes or IPK’s (In
Process Kanbans)
4 Selecting and Applying the
Tools
< Part Personalities
< Pull or Push/Pull?
< Doing the Math (Kanban
sizing)
4 Implementation
< A Case History







Vision
Strategy
Leadership

%\ d obust
Pr 3 cesses
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CYCLE TIME

“One of the most noteworthy accomplishments in keeping
the price of Ford products low is the gradual shortening of
the production cycle. The longer an article is in the process

of manufacture and the more it is moved about, the greater is
its ultimate cost.”

Henry Ford, 1926
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The Competition Quad

|_ean Business
Practices






Pull Systems

Takt Time/Line Balancing
Packaging and Handling
Automation

Total Productive Maintenance

Error Proofing
Standard Work




Definitions

4 Takt time
< The pace of production required by the customer
* Equation: Time Available/Sold Units=Takt Time
4 Cycle time

< The current pace of production, measured as the time from
completion of one unit to completion of a second unit




Definitions (cont)

4 Lead time or throughput time

< Total elapsed time from the start of a process to the end
(Sometimes called throughput time)

< The boundaries of the process may be very broad (e.g.
receipt of order to delivery) or may be defined more narrowly

4 Processing time
< The actual value-added component of lead time




Lean: A Working Definition

A Structured (Disciplined) Manufacturing Approach
Focused on ...
Enabling smaller Lots, More Frequent Deliveries
and...
Greater Quality, Productivity and Competitiveness
Through...
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Developed Flow
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Key Point

4 Pull systems are Lean techniques that we often
use in combination with computer-based
systems to better manage materials and
processes (resources)

4 We will discuss pull systems in the context of the
Lean tool kit and as an approach to sound
materials management practices




MATERIAL
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Where do transactions occur?
Where are on-hand balances maintained?
How many locations for the same part?
What is the material flow?

L_ocations must be PRECISE!




Parts Provisioning Alternatives

A

Build Just-in-Time
<+ No WIP
< Always the first choice

Broadcast Schedule

< Time slotted kanban
% Not MRP

Point of Use “Kits”

< RIP (not WIP) inventory locations

< Replenished with pull signals going into a stockroom or an in-
house producer or vendor

A

A




Parts Provisioning Alternatives (cont)

4 Local Stockroom or “Supermarket”

< Kits pulled by water spiders and delivered just-in-time
< Locations replenished with pull signals

A Many Variations Within These Basic
Approaches!




Replenishment Options

4 Material Requirements Planning

<+ (MRP — Depende

4 Order Point —

4 Two Bin

nt)
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Definitions

Pull System is a method for scheduling
production at the end of the process. “Upstream”
processes supply each “downstream” user based

on what parts are actually being consumed.

Kanban is the Japanese word for “signal,” and is
a signal to do work or to make product. It is an
“execution” technique for a pull system.
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Why Pull Systems?

A

Answers questions:

<+ What do we do next?
< How many should we make?

Link upstream replenishments to
market demand

< Keep them in “sync”

_Imits queuing

Provides visual triggers for line
palancing

A

A

TCA

A

TCA
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Dual card w/RIP locations
Single card w/RIP locations
Empty containers (no cards)
Two-bin

Min/max

“Bread-man” (surveillance)
Physical Kanban (spot on table or floor)
And...

< Versions where cards or containers are replaced by
electronic Kanban signals




Replenishment Options

4 Material Requirements Planning

<+ (MRP — Depende

4 Order Point —

4 Two Bin

nt)
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Stock /Usage Rate
Replenishment

\ Demand
Through

Lead Time

‘—’l Safety Stock

Lead Time l

Time




4 The number of Kanban locations/signals can be
calculated as follows

» Y = D(KP+KW+X)/A

-Y = Number of Kanban locations/signals
needed

-D = Demand per unit of time (daily quantity)

—-KP = Kanban processing time (usually 2 days)

- KW = Kanban waiting time (expressed in days)

-X = Safety stock allowance (specified in days)

-A = Container or Kanban quantity (specified)

4 Note: Lead time = KP+KW



Demand Pull System - Assembly/Packaging

Fabrication/Stores Material Flow

Fab or
Picking
Schedule

Assembly Cell Material Flow

Assembly
Schedule

Material Flow

Finished Goods Kanban

Material Flow

Customer Demand ("Pulls") 4/25/2002




Requirements:
Supplier agreement

Precise locations
Clear labeling
Bin quantities
Box sizes
Planner accountability
No P.O.’s

Supplier periodically checks the bins and
replenishes to the given bin quantity.



SUPPLIER
SURVENUUEANCE;

Can You Use This Technique ?




Requirements:

Parts list
Bin sequenced
Visual monitoring
Daily/weekly
Precise locations
Clearly labeled
Bin Quantities
Box sizes
Planner accountability

“Water Spider” periodically checks the bins and
replenishes to the given bin quantity.



GCOMRANY,
SURVENLLANGE:

SYSEM




Company Survelllance System

4A'Why do we use this technique?

A Will it work for you?
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IN PROCESS KANBAN
(IPK OR QUEUE LIMITERS)

Not Working Start Working

= Full IPK

Signal to Work

= Empty IPK
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STAGING
AREA

Genlyte-Thomas Group
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IPK = Queue Limiter =
FIFO LANE




POP Quiz

4 How does an IPK differ from a POU/RIP stock
Inventory location?




Customer Order
Backlog
(Rank Ordered

by Date) ‘
—qw =

FIFO




(INRRROGESS?
KAINBAINS;

Can you use this technique to
limit queuing in your shop?
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Are You Really A Job Shop?
AMTS - Make to Stock

AATO - Assemble to Order
AMTO - Make to Order

AETO - Engineer to Order
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PO CAART TOP 1900

(NARE 19 STIE?
93,009,099t VEMANDIRUUGY

$9,009,995
WAE 1O ORDER?
WORK ORDERS?
ANINUA

80,999,909

173 NUABER

FUGINEER TO ORDER?




PQ Chart

More than one business with distinctly different
demand patterns
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Key Point

A

You probably have a mix of work that includes:
< Repetitive or fairly repetitive items
< Items that repeat, but infrequently
< Items that do not repeat

A

TCA

Each type of work can be controlled with a pull
system, but the application will be different




Seasonality and Spikes

4 Seasonality may force you to build to a forecast
(repetitive) or flex capacity in the extreme (non-
repetitive)

4 Periodic spikes will force you to carry more
safety stock (repetitive) or level load and quote
variable lead time (non-repetitive)

4 There is no magic!!
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PO CAART TOP 100

34,999,001
55,000,009

LARE TO ORDER? BUGINEER 1O ORYER?
$2,999,99
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Part number Hardware
01
2

3
04
05
06
07
08
9
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029

e e I N R R N R RN RN R R R RN R N N R R RN R R

=

2

©Technical Change Associates, Inc. All Rights Reserved.




Part number Hardware
4

4
4
4
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1
04
07
010
011
012
017
019
021
024
026
028

05
016
018
022
023
025
027

06

08
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Estimating
— Programming

JIT Parts Flow (Standards Cells)
— Punch — Form — Hardware

— Weld — Paint — Assembly

Proto Team Problem Solving (Special Cells)

Engineering — Laser — Form
Drafting — Punch - Hardware

Estimating — Weld

Order Processing
Programming

Standards
Manager

Cell Leaders

Specials
Manager
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MATERIAL PLANNING AND EXECUTION

PILANNING, EXECUTION]

P ORDER P.0.S
10CK4 PO KANBAN, KANBAN,

OROER ORDER
T06@OIIT ROINIT

KANBAN, KANBAN,

1
l
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Door Fabrication Process

Cover Prep

Shear

Punch

Weld

Frame Prep

Weld

— Parts Prep

Saw/Shear

Punch/Form

Drill

Weld

Assembly

Final Assembly




TRADITIONAL LAYOUT

Parts Fab and
Sub Assembly

Weld and Final Assembly

Spray Booth

Stock Room

Weld and Final Assembly

NC Punch

TManual Punch
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WIP Storage and
‘ Order Kitting

Plate Stock

Frame and Par
Stock
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Saw & Mill

]
]
]
FIFO Lane -...-..

Fabrication
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Another Case Study




C3 Case Study

Strategic Planning

Strategic Business Plan

Products/Services
Customers

Cost Targets
‘Quality Needs
Delivery Needs
Flexibility Needs




C3 Case History (cont)

Yes

Highly
Repetitive?

No

Customer Profiles/Manufacturing Mission

“Convert the Customer ASAP”

Focused Factory
— JIT Production
— Batch Delivery

“Match the Customer Flow”

Focused Factory
— JIT Production
— JIT Delivery

“Solve the Problems”

Specials Cells

“Manage Capacity, Limit
Queuing, Flow the Parts”

Quick Turn,

Flexible Cells

No Lean Adopter? Yes




C3 Case History (cont)

i

_ Order Processing

— Purchasing
— Estimating
— Programming

Basic Manufacturing Strategy

| JIT Process Flow (Focused Factories)

JIT Focused

— Punch - Form — Hardware e T
R dn AP Factory Manager
- Weld — Paint — Assembly i 2
JIT Parts Flow (Standards Cells) Standards
— Punch - Form — Hardware Manager
— Weld — Paint — Assembly Cell Leaders

* Proto Team

Engineering
Drafting
Estimating

Order Processing
Programming

Problem Solving (Special Cells)

— Laser — Form
— Punch — Hardware
- Weld

Specials
Manager




C3 Case History (cont)

JIT Process Flow (Focused Factory)

Plater

Weld
Cell(s) Moves Paint
D
Fax "Pull"

Assembly From
Customer

Finished
Parts
Finished Goods
Kanban
Fabrication /
Cell(s)

1L




Punch/Fold/HW/Spotweld

+ 1 Week Turn Around

Weldment 1

—>

4 Different Parts

©
(4]
Weldment 2 z
p X
3 Different Parts =
c
T Weld as needed
T
Weldment 3 £ daily to replenish v}\</eldl;nent
] L | 5 3 empty KANBAN anbans
4 Different Parts *qg 5 squares 1 | 2 | 3 | 4 | 5
0 2
Individual Parts e
pE 3 Finished Goods
4 Different Parts 8—8 Z Assembly
o 5 KANBANS
Weldment 4 o9 — | >
[ < Daily
.
5 Different Parts v
1121345
Purchased machined parts 100% complete. T ll.. l
1Machined Part —»| Release quantity of 30 |
Te}
T | Z2ol< | ) )
g S — Deliver Daily per
Purchased Parts |—> Purchased machined parts 100% complete. == s 22 Carts returned
Release quantity of 30 g § N from Customer.
-
¢ 1 Week Turn Around 'y
Weldment 5 Trigger point, 15 Weld as needed Weldment .
—p| sets remainin RIP [—p| daily to replenish —p Kanbans Paint Shop
7 Different Parts area. Release qty. empty KANBAN 1 day flow
of 30. 1 | 2 | 3 | 4 | 5 through

sqguares.




C3 Case History (cont)

JIT Parts Flow
Physical
/ Kanban
| Punch I

PhyS|caI Cycles
| Kanban I ~

Sales
Order

NG

Form

Physical
Kanban

Hardware
Insertion

Physical
Kanban

Spotweld/
Weld/Grind

‘P_Llj_sh "pull” Erom Finish, Pack

. .
and Shi

punch Punch P

Kanban
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IT Applications

4 Data capture at time of visual or
automatic determination of reorder
point

4 Electronic transfer of replenishment
signals

4 Printing of Kanban cards

4 Electronic posting of Kanban signals

4 Updating of ERP system and required
reporting



Some Key Questions

A

|

4 Do you have Lean practices in place?

4 Do you have ERP up and running?

4 Do you have a strategy for getting them
to work together?

4 Can you run the factory with schedules
and other documentation taken directly
from your ERP system



Wrap-Up

4 Lean manufacturing requires that you limit
gueuing

***Remember the fundamental objective

* Don’t run out \

* Don’t have more than you planned for g

4 There are many ways to replenish
downstream work queues/inventory positions
using pull protocols

4 You can control the flow of non-repetitive work
with IPKs




' Los

INDIFFER
It Takes 43 Muscles to Frown and 17 to Smile, But it

Doesn’t take Any to Just Sit There with a Dumb Look
on Your Face.
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If you would like a set of these slides
and a copy of “The Top Ten Secrets
of Lean Success,” please leave me a

business card at the end of the session

THANK YOU'! E
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