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"ISmall country, diverse needs, flexible production!]

U.S. consumers look for smaller cars;
Big Three market share decline begins

First
Oil Shock

Japanese industry recognizes
TPS and dissemination begins
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MIT IMVP Study:
Lean dissemination begins

Globalization

Strong yen and renewed
cost reductions
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Value Added

0 Value is added any time we physically change our product
towards what the customer is buying

O If we are not adding value, we are adding cost or waste

0 Lean Manufacturing drives the systematic elimination of
waste

|
|
CASH

| [Value-Added Time : Minutes ]
| Time in Plant : Weeks
ORDER L Weeks )

KEY QUESTION — Are my customers willing to pay for this ??7??
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Value Added vs. Non-Value Added
/ Value added

LEAN = ELIMINATING THE 7 WASTES

- Overproduction
- Waiting
- Transportation

- Non-value added
processing

- Excess inventory
. EXxcess motion
. Defects

Typically 95% of Total Lead Time is Non-
Value Added!!!

Hamed.Ali.Mohamed2@gmail.com




WAITING OVERPRODUCTION “

MOTION
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/ Basic Types of Waste (Toyota)

» Overproduction — producing more than what is
demanded by the customer

» Inventory — Storing more than the absolute minimum
needed

» Transportation — the unnecessary movement of
materials

»  Waiting — waiting for the next process step
» EXcess processing — due to poor tool or product design

»  Wasted motion — unnecessary reaching, walking,
looking for parts, tools, prints, etc

» Defects — scrap and rework

Hamed.Ali.Mohamed2@gmail.com



What is Flow ?

» Producing and moving one item at a time (or a
small and consistent batch of items) through a
sequence of process steps as continuously as
possible, with each step making just what is

requested by the next step.

TRADITIONAL
O O O
ool = I~ )
o L i o B

Lean Lexicon Version 1 p9

Hamed.Ali.Mohamed2@gmail.com
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Continuous Flow — More Efficient & Faster

Traditional Batch Layout Continuous Flow Layout

Time Time
Elapsed  processing Time = 1 min/part Elapsed Processing Time = 1 min/part
(min) (min)
0gel A B C D 0sel A B C D
5 A o B C D 1e¢ A |, | B C D
5 min 1 min
10 A B [ss| C D 28 A .| B || C D
5 min 1 min
15 A B C 52| D 3e Ao B le| Clo| D
5 min 1 min
20 A B C D |s° 4 of A e | B loa| C la| D |o
5 min ¢ 1 min
8| | A B c D |5
BALANCE
4 min
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Supermarket Pull System

“Production” KANBAN

———

|

Supplying
process

A

CUSTOMER PROCESS goes to supermarket and withdraws what it

needs when it needs it.

SUPPLYING PROCESS produces to replenish what was withdrawn.
PURPOSE: Controls production at supplying process without trying to

“Withdrawal” KANBAN

I
— — — — — 1

product

SUPERMARKET

schedule. Controls production between flows.

Hamed.Ali.Mohamed2@gmail.com

product

Customer
process
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Takt Time

Takt time paces production to the pace of customer
requirements.

Total daily operating time
Takt Time = Yy op J

Total dally customer requirement

Operating time = 1 shift x 8 hours — (2) 20-min.

breaks = 440 mins/day
Customer ~ 880 units/month _ 44 units/d
Requirement 20 days/month - Aa unitsiday
_ 440 mins/day _ _
Takt time = = 10 mins/unit

44 units/day

Hamed.Ali.Mohamed2@gmail.com
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What is a Value Stream ?

» A Value Stream is all the actions, value creating
and non-value creating, required to bring a
product from order to delivery

» Starts with raw materials
. FInalizes at the end-customer

. Involves several businesses

Hamed.Ali.Mohamed2@gmail.com
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Value Stream Mapping

» Follow a “product” or “service” from beginning to

end, and draw a visual representation of every
process in the material & information flow

» Then, draw (using icons) a “future state” map of
how value should flow

Hamed.Ali.Mohamed2@gmail.com
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G-week PRODUCTION A1
90/60/30 da
Forecast CONTROL N Forecasts
- 4 State Street
Michigan Assenmbly
Steel Co. weekly _S MRP <4 Daily S
‘ fax
Order 18,400 pesimo
500 ft coils -12,400 ‘I’
- 6,400 “R"
Weekly Schedule
Tray = 20 pieces
2 Shifts
Tues. + Py
. aily Ship
Thurs Schedule
1%
Daily
STAMPING 5. WELD #1 5. WELD #2 ASSEMBLY #1 ASSEMBLY #2 SHIPPING
. 200T Staging
Colls 4600L 1100 L teaal 12001 27001
5 days 2400R G0OR 850R 640R 1440R
CIT =1second CIT =38 seconds CIT = 45 seconds CIT = 61 seconds C/T=39 seconds
C/0 = 1hour C/0 = 10 minutes C/0 = 10 minutes Clo=9 Clo=0
Uptime = 85% Uptime = 100% Uptime = 80% Uptime = 100% Uptime = 100%
27,000 sec, avail, 2 Shifts 2 Shifts 2 Shifts 2 Shifts
EPE = 2 weeks 27,000 sec. avail. 27,000 sec. avail. 27000 sec. avalil. 27000 sec. avail,
Production
Lead Time = 255 days
5 days 7.6 days 1.8 days 2.6 days 2 days 4.5 days
1second 36 seconds 45 seconds 61seconds 39 seconds

Hamed.Ali.Mohamed2@gmail.com
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Value Stream Mapping

» Helps you to see the sources of waste in the value
stream

O

O

Shows the flow of information and material

Forms the blueprint for lean implementation (Imagine trying to
build a house without a blueprint).

Helps you to see more than just the single process level

Provides a common language for talking about manufacturing
processes

Makes decisions about the flow apparent, so they can be
discussed

Ties together lean concepts and techniques, which helps to avoid
“cherry picking” Improvement projects

Hamed.Ali.Mohamed2@gmail.com 14



What Is Value Stream Analysis?

Value stream maps describe a value stream

O

» Value stream analysis Is a planning process
. Uses value stream maps to communicate
- Information Flow
- Material Flow
» Three value stream maps are created
» Current state
. ldeal state
. Future state (3 months from now)

a

Action plans are developed for the future state map

Hamed.Ali.Mohamed2@gmail.com 15



The Value Stream Analysis Process

»  Phase 1-Pre-event work

»  Phase 2-The Main Event

» Phase 3-Accountability Process

HHHHH .Ali.Mohamed2@gmail.com
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Value Stream Analysis
Process

Phase 1
Pre-event Planning



Pre-Event Work

» Three weeks prior to the event

O

O

O

O

Determine team members
Define the objective of the team
Select the area and topic

Logistics (conf. Rm., times, facilitator supplies,
etc.)

Invite team members to the event

Clarify roles and responsibilities

- Event leader-value stream manager from the area (owns
resources and results)

- Event facilitator-Cl| Leaders who manage the
Improvement process and share in ownership of results

- Subject matter experts

18
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Pre-Event Work

» Two weeks prior to the event

.» Part/quantity analysis (select representative part
number)

. Gather and review data (Yield, job closures,
CONC, etc.)

» Determine future demand

» Review prior event data

» Review any customer issues

» Review any requirements for capital equipment

» One week prior to the event
. Verify customer demand
» Review above data

Hamed.Ali.Mohamed2@gmail.com
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Value Stream Analysis
Process

Phase 2
The Main Event



The Main Event
Training
Gemba Walk

Value Stream Map-Current State

1.

S - N

Deve
Deve

Deve

o
o
0

D
D
D

deal State Map
~uture State Map (3 months out)

—uture State Plan

Management Report Out

Hamed.Ali.Mohamed2@gmail.com
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VSM Event Steps 1 &2
Training and Gemba Walk

1. Training

. The concepts of Lean need to be applied to
classroom training as well as our other processes

This is a learn by doing process
We will minimize classroom learning

2. Gemba Walk

.  Gemba means, “shop floor” or “where the process is”

. We need to go there so we know what we are
mapping

Hamed.Ali.Mohamed2@gmail.com 22



VSM Event Step 3
Current State Map

3. Value Stream Map-Current State

1.

Map the physical flow (manufacturing loop,
customer loop, supplier loop)

Map the information flow
Complete the lead time data bar

Visually identify waste

1. ldentify value added/non-value added (red, yellow,
green dots)

2. Visually identify the most significant opportunities with
kaizen bursts.

Summarize all information and metrics (date,
P/N, times, inventory, OTD, quality, etc.)

23
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Elements of Value Stream Maps

MRP Monthly Orders 880

Custonter— |~

N
N N
]

InfQrmatqn

Manufagturing L&op

S/U =0.08 hr S/U = 0.08 hr
CT =0.9 min CT =0.9 min

S/U = 0.08 ,' !l
CT=1.2 min

N S N

1.6 0.9 0.9 60 1.2 40.3

) Total = 57 Days
Lead Time Data Bar Total = 1 Hr. 44.9 Min.

Hamed.Ali.Mohamed2@gmail.com
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Manufacturing Loop Questions

»  What are the changeover times?

»  What are the quantity of machines per process?
»  Count all work in process (WIP)

» Look for evidence of quality problems

» Look for processing waste

» Is there great distances between processes?

» Is the product flexible or made to order?

» Is there obvious batch processing?

Hamed.Ali.Mohamed2@gmail.com 25



Customer Loop Questions

- Who and where are your customers?

»  What are the product lines or families?

» Future marketing plans? Review growth

» potential.

- What is the total yearly order requirement? Quantity by product

family or product type

- What is the high, low and mean ordering pattern? Monthly or
guarterly high & low for several periods

- How often do we deliver to our customer?

»  What takt time do we supply to?

Hamed.Ali.Mohamed2@gmail.com
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Production Control Questions
»  Where In the production chain

do we trigger production? E
How much work do we release
at one time? -

»  How long does it take to go from
customer order to production order?

»  How do we physically schedule production?

»  How do we react to customer emergencies?

Hamed.Ali.Mohamed2@gmail.com 27



Supplier Loop Questions

0

O

O

O

#1 question, how do you tell suppliers
what to ship, make, etc.?

When and how often do they get purchase
orders from Customers?

When and how do we change the purchase order?

When and how often do suppliers ship product and how?

Is it level? (Truck, train, etc.) &

FINISHED

Do we have standard pack quantities?
Are suppliers aware of our inventory quantities?
Are we sure of suppliers inventory? How?

Do we have a supplier training program?

Hamed.Ali.Mohamed2@gmail.com
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Information Flow Questions

»  How are the manufacturing and procurement orders
distributed?

. Who gets them
» How frequently
. What is the process of generating them

» How are the shop order schedules generated and
revised? Are there “shortage meetings™? What parts
of the manufacturing loop are scheduled by MRP?
Make sure to document the informal (hot lists) as well
as formal (MRP) information channels.

Hamed.Ali.Mohamed2@gmail.com
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Current State Lead Time Data Bar

Cycle Time
(CT)

DOH Inventory

/

|

Hamed.Ali.Mohamed2@gmail.com

8 Days

4 Hrs

4 Days

(1 Hr.)

e

VA Time (yes/no)

Lead
Time
Total

|

12 Days

4 Hrs

|

CT Total

30



Mapping I:l TT---- X-Y-Z

co_ _ ____
lcons =

Supplier Parts A Manufacturing Kanban Cyecle

o Material | Computer Assisted Process 7

Schedule

3 ——

- Manual Production

Pull Material Flow  Material Flow Information Flow Schedule
Signal Kanban Tablet Kanban Post Material Store

COMPUTER WIP

T

I QrTy. FIFO I
ﬁ

mlln

|
|

s— X —»

|nw!

Production Kanban  Heilunka Box Lot Making Board  pfoiani ot cout

[ Cluantity
Work in Progress or
[ - + Inventory
RAWI ;
FIHIsHI-:D Raw Material or

Finished Goods

Electronic Flow Truck Shipment
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Visually ldentify Waste

O

As a team, review each process step for elements
that are value added and non value added

Each step can have any combination of value
added, type 1 waste and/or type 2 waste
|dentify value added with a green dot

|dentify type 1 waste (waste but unavoidable in the current
state) with a yellow dot

ldentify type 2 waste (pure waste, eliminate immediately)
with a red dot
As type 2 waste is identified, generate the actions
to remove it (this will be the beginning of the future
state implementation plan)

Prioritize the waste opportunities and identify the
biggest opportunities on the CS map with kaizen

Hamed.AIi.MohamedZ@gLil.[(ﬁtS
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VSM Event Step 4
ldeal State Map

» Avold shared resources

- Assume that anything is possible
- Our customers are happy
- Our profits are up
- High job satisfaction
» Capital is available if needed

. Create an ideal state map
»  Map the physical flow
- Map the information flow
»  Complete the lead time data bar

Hamed.Ali.Mohamed2@gmail.com
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VSM Event Step 5
Future State Map (3 months out)

- What of the ideal state map can be
iImplemented in 3 months?

» ldentify short term goals
. LEAD TIME
. INVENTORY
. PRODUCTIVITY
. QUALITY
. CAPACITY

»  Work from your current state map

Hamed.Ali.Mohamed2@gmail.com
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VSM Event Step 6

Future State Plan

» This plan answers the question, “what actions need to be
completed in the next 90 days to achieve the future state?
. Think back to the “visually identify waste” step

- Plan addresses all “red dots” and Kaizen bursts

Activ- | GOAL/ DATE
ity | OPPORTUNITY ACTION PRIORITY | LEADER OPEN EST ACT STATUS/REMARKS
COMP COMP
The electrical Re-locate THE ELECTRICAL TEST
station is located |electrical station STATION HAS BEEN
Test away from the closer o test Short Term TEAM 1/5/2005|1/10/2005|  1/7/2005 RELOCATED NEAR THE
test area. area. TEST AREA
Only three Train and certify
technicians are  |more technicians 4 MORE TECHNICIANS
Assy certified to perform Short Term Joe 1/5/2005|4/30/2005| 3/18/2005 HAVE BEEN TRAINED
solderers. soldering
Details are being Most of the detail parts
.. |issued in the Review kitting are part of POU inventory.
Plan'g middle of the process Long Term John 1/5/2005|3/15/2005 The leftovers will be

process

Hamed.Ali.Mohamed2@gmail.com

looked at case by case.
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VSM Event Step 7
Management Report Out

» This report out is how the team publicly commits
t0o management
. What the goal of the event was
. What was learned
. What was accomplished during the event
. What the outcome is. How much better will we be?
. Description of the future state
. Commitment of the action plan

Hamed.Ali.Mohamed2@gmail.com
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Value Stream Analysis
Process

Phase 3
Accountability Process



The Accountability Process

- The momentum for improvement is never higher
then at the end of the event when everyone can
really see the waste. As a result the accountability
process must start immediately following the event
(next day).

»  Display the current state map, future state map and
future state plan in the the affected area.

»  Commit to a stand up meeting in front of the maps
and plan (daily at first, and then less frequent as
applicable)

Focus on Due date control. Not meeting dates is letting
the team down

Hamed.Ali.Mohamed2@gmail.com 38



Current State Value Stream Map

Tues. +
Thurs.

Coils
5 days

5 days

Michigan

Steel Co.

500& coils

I

.

STAMPING

20071

C/T=1second

C/0 = 1 hour

Uptime = &5%

27,000 sec. avail.

EPE = 2 weeks

1second

6-week

‘—’j—— Forecast

PRODUCTION
CONTROL

weekly
fax

|\

7T

ia

Weekly Schedule

>/

N

4600L
2400R

7.6 days

Hamed.Ali.Mohamed2@gmail.com

5. WELD #1 S.WELD #2

1|oo L 1600 L
GOOR 850 R

CIT =36 seconds CIT = 45 seconds

C/0 = 10 minutes C/0 = 10 minutes

Uptime = 100% Uptime = 80%

2 Shifts 2 Shifts

27,000 sec. avail. 27,000 sec. avail.

1.8 days 2.6 days

38 seconds

45 seconds

61seconds

39 seconds

90160130 day T
\ Forecasts State Street
Assembly
Daily i
Order 18,400 pcs/mo
-12,400 "
- 6,400 “R”
Tray = 20 pieces
2 Shifts
Daily Ship
Schedule
1x
Daily
ASSEMBLY #1 ASSEMBLY #2 SHIFFING
Staging
1200L 2700L
640R 1440 R
C/T = 61 seconds CIT = 39 seconds
Cl0=0 Cl0=0
Uptime =100% Uptime = 100%
2 Shifts 2 Shifts
27,000 sec. avail. 27,000 sec. avail.
Production 235 days
Lead Time =
2 days 45 days | -24Tme

Value-
A.:?dgd = 184 sec.
Time 2




Future State Value Stream Map

6-week PRODUCTION \ 90/60/30 day

"_’S___ Forecast CONTROL ‘_ Forecasts
Michigan

Steel Co. Daly RN < oo EAN A
raer

. Daily Order

State Street
Assembly

Daily

(Milk Run) .

Daily 3

== 26 )---|OX OX

—+—- TTTN/TTTTTTR |'"| : -------------- -
iwV oy

ey
Coils STAMPING | ! WELD + ASSY. —r" SHIPPING
— ] -
[ T Tl I » — Staging
It
— — g @© R
ﬂl
— EPE =1 Shift — Takt = 58.6 sec.
(atthepress) [ /0 < 10 min. o~ Clo=0
changeover Uptime = 100%
2 Shifts
er
total work
time = 165 sec. Production
Lead Time = “45days
1.5 days 1day 2 days

| 1sec 165 sec | Value-

Added = 166 sec.
Time
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Value Stream
Mapping :
Step by step



Getting Started

Define Team, Scope ( Start — End Process),
Key Metrics and Main Process Step

|dentify project Sponsor/Champion

|dentify task force and cross functional team

|dentify the scope business area/process (Start & End)
|dentify key Performance Metrics to be measured-analyzed

Tools:
Team Charter
SIPOC/Top- Down Charting/Swim lane Flow Chart

Hamed.Ali.Mohamed2@gmail.com

42



Getting Started

But...

Mapping the entire stream Is too
much for getting started!

Hamed.Ali.Mohamed2@gmail.com

From Sand to Display Product at the customer_
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10 Steps VSM Analysis

Phase | - Current State VSM
- Select Service/process
- Establish Mapping and Data Collection Ground Rules.
- Map the Process Flow (with Data Box)
- Map the Material Flow
- Indicate Time Pulse
- Map the Information Flow
— ldentify VA & NVA

Phase Il - Current State VSM with Opportunities

— ldentify opportunities through: Value Analysis, Waste
Analysis, Root Cause Analysis, etc

Phase lll - Future State VSM
- Create future state VSM
- Kaizen action plan

Hamed.Ali.Mohamed2@gmail.com
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Step 1: Select Service / Process

Determine what individual product or service, or
product group/family you will map

v' Has biggest impact on customer
v High Impact on volume, quality, cost
v' Has common flow/same steps

Hamed.Ali.Mohamed2@gmail.com
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Step 2: Establish Mapping Rules

3 Simple Mapping and Data Collection Ground

1. Gotothe Gembal! - Actual place where the process is performed.

2. Talk to the Actual people involved in the process and get the real
facts.

3. Observe and chart the Actual process.

— Reality is invariably different from perception; Few processes
work the way we think they do.

— The purpose of value stream mapping is to identify waste, not
to develop the perfect process map.

Understand the process through facts and data!

Hamed.Ali.Mohamed2@gmail.com
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Value Stream Mapping
Best Practices

« Always map in paper and pencil - rough out 1st, clean later.
« Walk the actual material and information flows yourself.

 Start with a quick walk, to get a feel for the flow and sequence then, go
back and talk to the right people for each step. (Don’t forget second
and third shifts)

» Color Code the operations. (Red, Yellow, Green)

» Always collect ‘current-state’ information while waking along the actual
pathways of material and information flows.

* Involve the Management team totally.

Don’t map the organization. Map the flows through the organization.

Hamed.Ali.Mohamed2@gmail.com
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Step 3: Map the Process Flow (with Data Box)

|dentify the
Major process
Ste pS and Start 120m 80m 30m 180m 20m 60m
: storage welding : oo
mapplng stamping welding assemblyl assembly?2 shipping
1 1 1 1 1
coils 2700L
4 days 1440R
CIT: 1S CIT:39s CIT: 46 s CIT:62s CIT:40s
C/O: 60 Miny C/O: 10 min. C/O: 10 min. C/O: 0 min C/O: 0 min
Uptime: 80% Uptime: Uptime: 80% Uptime:959 Uptime:95%
0%
FTY: 0.9 FTY: 0.9 FTY: 0.85 FTY: 0.95 FTY: 0.95
Collect
: : 2 shift 2 shift 2 shift 2 shift 2 shift
iInformation for o N N N
Data Box

Example ABC company:
The sequence of the several processes will be drafted after the

first overview has been carried out and the appropriate data will
be added in the proper data boxes.

Hamed.Ali.Mohamed2@gmail.com




Data Box: Select Data Attributes

What to measure?

» Should support a company’s objectives for the cost, service, and
quality

» Should highlight waste
Be flexible
» Revise as necessary as the process tasks are defined
» Select ones you may already be using
» If there is time, seek out some baseline measures

Defect Rate = 1%
-(I:I-altlml.athef Turnaround Time = 50 Minutes
ata box for
, Total Cycle Time = 200 seconds
your plant’s ~F
needs. @Q)V The data VA Time = 20 seconds
\ Y ~ box should NVA Timee = 180 seconds
A be open .
ended to Units Produced = 16/hour
allow for Total Uptime = 88%
additional Work-In-Progress = 5 bags
+—— attributes.

Hamed.Ali.Mohamed2@gmail.com 49



YV V ¥V V VYV V

Y

Data Collection
Attribute Data to Collect

Shipping/Receiving schedules

Pack sizes at each process

Demand rates by process (Takt Time)
Working hours and breaks

Inventory Points (location & size)

How Operations are scheduled

Work-in-process inventory
Overtime per week
Process cycle times

Number of product variations at each
step

Batch (lot) sizes

Changeover times/frequencies

Hamed.Ali.Mohamed2@gmail.com

C/O (changeover time)

OEE(Overall Equipment
Effectiveness)

FTY (First Time Yield)
Scrap rate
Defect/Rework Rate
VA/ NVA Time

Batch Size/ Pack Size
Distance Traveled
Downtime

Etc..

50



LEAN GOVERNMENT PROCESS METRICS

Time Metrics

Cost Metrics

Quality Metrics

'=}| Lead Time I

= Best and Worst Completion
Time

Processing Time
Activity Ratio

Value Added Time
Non-Value Added Time

Non-Value Added but
MNecessary Time

= Percent Value Added Time

g4 4044

=: Labor Savings
= (Cost Savings
= (Cost per Product

Accurate
= Rolling First Pass Yield

Output Metrics Prpresr&mnpfm‘!yﬂem’cs
= Production I:vl—Fi|-t!.netaqe;-Sl@p@—I
= Backlog = Value Added Process Steps
=+ Work in Process =+ [Decisions
= |nventory = Delays

=» Handoffs

= Loops

=> Black Holes

Hamed.Ali.Mohamed2@gmail.com
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Step 4: Map the Material Flow

—1-1~

supplier customer
[I8400 pcsT |
| 150 ft coils month
12000 L
I 6400 R
1Tray = 20 pieces
AZ[S: 480 min

o+ We —
o+ el

storage

AN

coils
4 days

120m

coils
lday

B

C/T: 1S

C/O: 60 Min

FTY.: 80 %

Rejt: 0,01 %|A

WT/S:480Min

S: 2

80m

4600L
2400R

O

C/T:39s

C/O: 10 min

FTY.: 909

Q:0,8%A

WT/S:480m

S: 2

30m

W

1100L
600R

B

C/T. 46 s

C/O: 10 min

S.r.: 80 %

Q:0,2%A

WT/S:480m

S: 2

180m

1600L
850R

assemblyf

@ !

CIT:62s

C/O: 0 min,

S.r.:1009

Q:12%A

WT/S:480mpn

S: 2

20m 60m
K‘ assemblyh:‘ Sh|pp|ng
wo (et | | /N
640R
2700L
CIT:40's 1440R
C/O: 0 min,|
s.r.:1009
Q:0,3%A
WT/S:480m
S: 2

Ham

Example ABC company:

Now the entire material flow from the supplier across the manufacturing to the customer will be added to

the actual map.

The arrows of the material flow symbolize a push-system.
ed.Ali.Mohamed2@gmail.com
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Step 5: Indicate Time Pulse
(Cycle Time, Waiting Time and Lead time)

e

supplier

150 ft coils

|

120m 80m
storage m stampind |
A Cails | @ 1 4600L
: IMagy 2400R
Coils
4Tage CIT: 1s
C/O: 60 mif.
S.r.: 80 %
Q: 0,01 % 4
WT/S:480njm
S: 2
5 days

Hamed.Ali.Mohamed2@gmail.com

welding

CR

C/T:39s

C/O: 10 mip.

S.r.:9009

Q: 0,8 % A

WT/S:480nfin

S: 2

30m

1100L
600R

C

CIT: 46 s

C/O: 10 mif.

s.r.:80%

Q:0,2 % A

WT/S:480npim

S: 2

180m

W

1600L
B30R

U

C/T:62s

C/O: 0 mir.

s.r.: 100 Y6

Q:1,2 % A
WT/S:480nkim

S: 2

20m

12001
GUOR

1
1
6
1Tray = 20 piece
éZ/ZS: 480 min

customer

8400 pcs / month
2000
400 R

daily

60

assemblyp

shipping

ell

C/T:40s

C/O: 0 mir.

s.r.: 100

Q: 0,3 % A

WT/S:480

2700L
1440R

i

S: 2

W/T: 23,6 d

P/T: 188 s
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Step 6 - Map the Information

Elow

Example ABC company:

Now the entire information flow from the
supplier across the manufacturing to the
customer will be added to the actual map.

/l/\/: ~— forecast production planning [« = forecast [—
& -control customer
—supolior e =~ | faxback «— daily order— —18400 —
i cs / mon
150 ft coils MRP 12000E
AN 6400R
1Tray = 20 piecep
weekly production plan éZ/ZS 480 min
— :
daily
120m 80m 30m 60
storage m stampin | welding | welding assembly shipping
A Cails | & 1 4600L (& 1 1100L | & 1 1600L (& 1 12000 @& 1
- IMag 2400R 600R SHOR GAOR
Coils 2700L
4Tage CIT: 1s CIT:39s CIT: 46 'S CIT: 62’ CIT:40's 1440R
C/O: 60 mir. C/O: 10 mif. C/O: 10 mif. C/O: 0 mir. C/O: 0 min}.
s.r.:80 % S.r.:909 s.r.:80% s.r.:100 %% s.r.:100 Yo
Q:0,01 % A Q:0,8 % A Q:0,2 % A Q:1,2% A Q:0,3% A
WT/S:480nn WT/S:480nin WT/S:480nin WT/S:480nfim WT/S:480nhin
S: 2 S: 2 S: 2 S: 2 S: 2 S 56
5 days 4.5 day 123,00
P/T: 188§

Hamed.Ali.Mohamed2@gmail.com
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Example VSM In action

| Semi-Weekly
~ "1 Ship Schedule
l/l/ Order Entry Process —
IIlCOmlng Current State - Sept. 2007 MRP e
roduction
Orders Schedule

Weekly Fax

\ 4
g Check Credit y Review & g Reconcile Ord g g
cC redil econcile vraer Finalize Orde]‘

Fax e N Iy iR p e gV o Phone o} ik p

Receive Order Confirm Order

B

P/T = min P/T =1 min P/T = 10 min P/T =1 min P/T =7 min P/T =5 min
Batch = 4 % Accept = 90% % C&A = 60% YoC&A =T75% %C&A = 85% Batch = 1day
hours Batch = 4 hours Batch=1.6 Batch=1.6 Batch = 2 hours
hours hours
.5 days .5 days .2 days rda& .28 days lday.
12 min 1 min 10 min ‘ ‘ 1 min 7 min 5 min
Total Lead Time = 2.65 days Total Processing Time= 24.5 min First Pass Yield = 34.4%

Hamed.Ali.Mohamed2@gmail.com 35



Step 7 — Identify VA & NVA

R Semi-Weekly
l/l/ Order Entry Process ~ kb
Incoming Current State - Sept. 2007 MRP e
Orders siieﬁﬁlfn
What does the customer
ey Fax really need?

y Review & g ] g
Reconcile Order Confirm Order

g Check Credit Enter Order j
N | p—— IN jIN

[]

Receive Order

Finalize Order

i) QI " S : o
rax ™ All orders will be processed within one hour MRP
T 7 min + of receipt (6 orders processed each hour). = pym——
Batch =4 % Accept = 90% | % C&A = 60% | SL&A =157 | %C&A = 85% Batch = 1day
hours Batch = 4 hours Batch=1.6 Batch =1.6 Batch = 2 hours

How often will we check our
performance to customer needs? . .T_M \ day
7 min 5 min

| 1 min | | 10 min | | 1 min | .‘

Total Lead Time = 2.65 days Total Processing Time= 24.5 min First Pass Yield = 34.4%

V5 min

Hamed.Ali.Mohamed2@gmail.com 56



Process Streamlining — Removing
NVA

Eliminate Non-Value Add
Tasks:

2< Handling

< Paperwork

#< Counting, Issuing, Retrieving Logging information

< Wait Checking calculations

< Proofreading Reviewing and approving

< Inspection and checking Moving and set-up

% Sorting work Monitoring work

AAXRKKKX

Any type of rework

Hamed.Ali.Mohamed2@gmail.com



Analysis Tools to identify
opportunities

» Value Analysis
- Waste Analysis

» Root Cause Analysis
» 5 Whys
. Fishbone Diagram
. Fault Tree Analysis

» Eliminate, Combine, Rearrange or
Simplify

Hamed.Ali.Mohamed2@gmail.com
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Design Future State - Purpose

» Define how the plant will
operate in the future

» Serve as the blueprint for
Implementation

Without it, the Current State Map is
nothing more than wallpaper!

59
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Semi-Weekly

=" ship Schedule
| : Order Entry Process
r;i:odmlng Current State - Sept. 2007 MRP MRP
orce Production
& Schedule
Phone
Or WEB, ——
( .\/ee*ly Fax StOp
Receive Order Walklng tO FEzr?:/;?V(\Sr%er IR_econ:iIe Oruer‘ Confirm Order Ir;:j,-a“hz:):‘er"
= the FAX 7—
J N that’s IN IN I % IN IN
Fax [T WaStE!!! mw MRP I mp_ ﬁm Phone I \fRP L) g
, - Which steps create value?
P/T =% min P/T =1 min . =7 min P/T =5 min
Batch = 4 % Accept = - 85% -
Batch % Accept ~ Which are waste? A=BS% Batch - 1day

.5 days .5 days .2 days _'2.;_ 2 S 1 day
Y2 min 1 min 10 min Behin | aj 7 min __541mg ‘

: : Total Lead Time = 2.65 days
Takt Time = ngOmdlnuteS = 10 minutes/order Total Processing Time= 24.5 min
raers First Pass Yield = 34.4%

Hamed.Ali.Mohamed2@gmail.com 60



Comoid: |

' On-Line *
Order E

I3

- - a\

[ S

Order Entry Process
Current State - Sept. 2007

Ko
—_—1

ntry

How can we flow work with

fewer interruptions?

Semi-Weekly
Ship Schedule

MRP

Praoduction

Schedule

I
I Receive Order Check Credit Er?:g?v(\gs;er |Reconcile Order Confirm Order Finalize Order
l =) =] )
| l;J‘ l_‘ji [ N IN IN
I Fax ¢ FIN 14 MRP IO \RP IO Phone /| # MRP OImn>
.~ 7 7 Link Finance —/— ——— ~ A —_
Flnance ' - P/T =10 min P/T =1 min AUtO P/T =5 min
I o/ / M R F) ~&A = 60% %C&A = 75% ) . Batch = 1day
C TraipL= Batch = 16 Batch =16 Confirm
LOSS ral I'l — . - hours hours L . A
.5\days '5_"*@@ A\0ays F'@ys .25 days 1day
Y2 min | J_‘ 1 min | 10 min | 1 min | /MmN 5 min
Total Lead Time = 1.25 days
Takt Time = 460 minutes 10t NEW Total Processing Time= 11.5 min
46 Orders METRICS! First Pass Yield = 90%

Hamed.Ali.Mohamed2@gmail.com
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Continuous Improvement through
VSM

Curren@dentﬂy

state yvaste

Continuous
Incremental

Improvement future
* state

4
62
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— 11~ Order Entry Process
Irg:oﬂmlng Future State - Sept. 2007
D Semi-Weekly
I~ Ship Schedules
Ph // W b MRP Schedule
one e <— Production
via FG Kanban
/ == | U2 G
Receive / Credit
Checllz// Recon::ile I m plement
Confirm Kanban
Kanban will: _ _
MRP/EIN | v'Schedule Production to real time demand.
v Optimize (level) and Control Inventory.
. v'Link Production to Customer Demand.
P/T <10 min
% accept = 90%
Batch=1

How can we control work between interruptions?

Hamed.Ali.Mohamed2@gmail.com 63



— 11~ Order Entry Process
Irg:oﬂmlng Future State - Sept. 2007
IIIII Semi-Wetkly
— Ship $Chadules
/ MRP
Phone / Web Schedule
[ Production
/ via FG Kanban
Receive / Credit /
Check / Reconcll
Coﬁ;lirm econcilie /
MRP/FIN | Order Entry Direct Training
P/T <10 min SChedUIe
% accept = 90% I I
Batch =1 Shlpplng

If FG Kanban is implemented what improvements can be

Hamed.Ali.Mohamed2@gmail.com

made to Shipping?
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el Pl Ve

Incoming

Order Entry Process
Future State - Sept. 2007

Orr*lgrc-

ruci J

/

Receive / Credit
Check / Reconcile
Confirm

MRP

Schedule
Production
via FG Kanban

Shipping

A 4

MRP/FIN |

P/T <10 min
% accept = 90%
Batch=1

Hamed.Ali.Mohamed2@gmail.com

Total Lead Time < 10 Minutes
Future State Metrics! Total Processing Time < 10 Minutes
First Pass Yield > 90%

65



Step 10: Improvement Activities to achieve the
future state

Hamed.Ali.Mohamed2@gmail.com

Date Method ! Tool Category
=
=] Y =
x £ L :
& = Subject £ i Responsible | Consultant Status
2|5 E |
WS | WS ) HHE H)
Start | End = al% 1% NEFIRREE
slElE | |E|E5]5(2]2|3 5
LlE(a|Z|E|B|2|&|5|a]|& |
2 | 200206 | 230206 | Inspection | Inspection: Wark in Team H] ER lzat Hifni Azman Shah dane
Cleaning, . . . A q .
12 | 20,0306 | 23.03.08 MOT & Lab Chemical Cleaning, MOT & Lab: Process Optimization and Consolidation H LR H Azmin Hazan Azmin Hasan done
16 | 17.04.06 | 20.04.06 | Machining | Machining: Elohm Machine Setup Reduction and Changeower F ] H] Azmin Hazan Azmin Hasan OpEn
Mlanual . . . 8 ; i
19 | 02.05.06 | 11.05.06 Grinding Manual Grinding: Blending and 'Welding Preparation LR H] ER I Azmin Hazan Azmin Hasan OpEn
23 | 05.06.06 | 0B.06.08 | Inspection | Inspection: Process Optimization H] F ] H] Azmin Hazan Azmin Hasan OpEn
28 | 00706 | 12.07.08 Welding | Welding: Proceszs Optimization H ER I Azmin Hazan Azmin Hasan OpEn
33 ) 40306 [ 17.08.06 | Inspection | Inspection: Process Optimization H] F ] Azmin Hazan Azman Shah OpEn
66



Value Stream Managers

Each Value Stream Needs a Value Stream

Manager

Process 1

Process 2

Process 3

l'//
¢

The Value
Stream
Manager

_ @gk Customer

For product ownership beyond

functions
/

Assign responsibility for the future state
mapping and implementing lean value streams
to line managers with the capability to make
change happen across functional and
departmental boundaries.

Value stream managers should make their
progress reports to the top manager on site.



G-week PRODUCTION 90160130 da 11
Y
Forecast CONTROL < N\ | Forecasts State Street
Michigan
Assembly
Steel Co. g wef::Iy ERN MRP -« - Daily A
I Order 18,400 pcs/mo
500 ft coils -12,400 “L"
Weekly Schedule ;6402{; R
ray= PIBGGG
2 Shifts
Tues. +
P Daily Ship
Schedule

Coils
5 days

5 days

Present State Value Stream Map

STAMPING

7/

S, WELD #1

/TP

4600L
2400R

C/T =1second

C/0 = 1hour

Uptime = 85%

27,000 sec. avail.

EPE = 2 weeks

1second

S. WELD #2

MAmp

N

7.6 days

Hamed.Ali.Mohamed2@gmail.com

38 seconds

45 seconds

1HooL 1600 L
GOOR 850R
CIT = 38 seconds CIT = 45 seconds C/T = 61seconds
C/0 = 10 minutes C/0 = 10 minutes Cl0=80
Uptime =100% Uptime = 80% Uptime = 100%
2 Shifts 2 Shifts 2 Shifts
27,000 sec. avail. 27,000 sec. avail. 27,000 sec. avail.
1.8 days 2.6 days

©61seconds

ASSEMBLY #1
.IA

1200L
640R

2 days

Es
\

ASSEMBLY #2 SHIPPING
m&
Staging
2700 L
1440 R
CIT = 39 seconds
Cl0= 0@
Uptime = 100%
2 Shifts
27,000 sec. avail.
Production
= 235days
Ti
45 days Lead Time
39 seconds Value-
Added =184
Time ﬂﬁé




IndTcates basic production Pprocess.
One box for each major material flow, not for each
processing step.

Process disconnection and inventory accumulation are

STAMPING 5. WELD #1 S. WELD #2 ASSEMBLY #1 ASSEMBLY #2 SHIPFING
| U r : | I
2007 Staging

Higyredgpidviohamed2@gmail.com



The Data Box stores process information

Cycle Time (C/T). Rate at which a part or product is completed by a process.
Changeover Time (C/0). Amount of time to switch from one product type to another.
Uptime. Measure of machine use (100% = Always running).

Every Part Every (EPE). Measure of batch sizes and changeover cycles.

Available Work Time. Per shift of a process (in seconds, minus break, meeting, and
cleanup times.)

Quality Level. % First time yield.
Number of Operators. Required personnel for a process.

CIT =1second CIT = 38 seconds CIT = 45 seconds CIT = 61 seconds CIT = 39 seconds
C/0 = 1 hour C/0 = 10 minutes C/0 = 10 minutes Cclo=@ Cl0=8@

Uptime = 85% Uptime = 100% Uptime = 80% Uptime = 100% Uptime = 100%
27,000 sec. avail. 2 Shifts 2 Shifts 2 Shifts 2 Shifts

EPE = 2 weeks 27,000 sec. avail. 27,000 sec. avail. 27,000 sec. avail. 27,000 sec. avail.

HigyTedgsidviohamed2@gmail.com 20



A striped arrow indicates a Push movement of inventory according to a predefined
schedule

Coils 46001 100 L 1600 L 1200L 2700L
5 days 2400 R GOOR 850R G40 R 1440 R

HigyTedgsidviohamed2@gmail.com 21



 eattrrerd A ot

Process.

Production/Manufacturing Lead Time (MLT). Lead time through entire production.

Process Lead Time. Lead time though each process, including time in inventory.
Calculated as inventory quantity divided by daily customer requirement.

Processing Time = Value Added Time. Actual time spent processing the part or
product.

Production
ead Time = 255 days

-

5 days 7.6 days 1.8 days 2.6 days 2 days 4.5 days

1second ‘Q 45 seconds 61 seconds 39 seconds X:[:e:i —oa
(7000 pcs)/(28400 pcs/month)x(20

workdays/month)

HigyTedgsidviohamed2@gmail.com 2



Present State Value Stream Map

Michigan
Steel Co.

500 ft coils

5 days

.

STAMPING

‘__

C/T=1second

C/0 = 1hour

Uptime = 85%

27,000 sec. avail.

EPE = 2 weeks

1 second

<«

PRODUCTION

CONTROL

‘_

fax

|

5. WELD #1

AN

State Street

90/60/30 day
Forecasts

Assembly

TS

Weekly Schedule

/b

4600L
2400R

7.6 days

amed.Ali.Mohamed2@gmail.com

mAmp

CIT =38 seconds

C/0 = 10 minutes

Uptime = 100%

2 Shifts

27,000 sec. avail.

38 seconds

/]

S.WELD #2

1ooL
600R

.

ASSEMBLY #1
.r&

18,400 pes/mo
-12,400 “L"
- 6,400 “R”
Tray = 20 pieces
2 Shifts

Daily Ship
Schedule

CIT = 45 seconds
C/0 = 10 minutes
Uptime = 80%

2 Shifts
27,000 sec. avail.

1.8 days
45 seconds

CIT = 61seconds

Cl0=9

Uptime =100%

2 Shifts

27,000 sec. avail.

61 seconds

1x
Daily

.

\

ASSEMBLY #2 SHIPPING

Staging

1200L
640R

CIT = 39 seconds
Cl0=9
Uptime = 1007%

2 Shifts
27,000 sec. avail.

2 days 4.5 days

39 seconds




Svynchronizes pace of production to match pace of sales.

GOAL: Produce to Demand

Higyredgpidviohamed2@gmail.com
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Used to control production where continuous flow does not extend upstream.
Example Reasons for Supermarkets:

Process that operate at very fast or slow cycle times and need to change over to serve multiple
product families

Some processes, such as those at suppliers, are far away and shipping one piece at a time does
not make sense.

Some processes have too much lead time or are too unreliable to couple directly to other
processes in a continuous flow.

PRODUCTION HANBAN WITHDRAWAL KANBAN G D ‘n -@_]- =
;- B _3- S B -%— - - Withdrawal  Production Kanban Arriving

_|_|_ | Kanban in Batches

Spracies) +H Process’ -

e At SRR e B
A | L "'_E:" B | U V
s

~i‘ faas

SUPERMARKET Supermarket  Withdrawal Kanban Signal

Hamed Ali Mohamed2@gmail.com Kanban Post Kanban 75



A pacemaker process is single point in the manufacturing value stream that sets the
production pace for the entire process.

The pacemaker process is frequently the most downstream continuous-flow process.

On the future-state map, the pacemaker process is the production process that is
controlled by the outside customer’s orders.

selecting the “"Pacemalcer Process™

----------

pull

G

SUPERNMARKET

----------

mgﬂed.Ali.Mohame

_____

ssssss

ssssss

_____

.....

ssssss

ssssss

.....

eeeeee

customer

eeeeee

ameaZ@gmail.com

-FIFO~

customer

Load-leveling means
distributing the
production of different
products evenly over a
time period, creating a
product “mix”.

The schedule should
create an “initial pull” by
releasing and withdrawing
a small, consistent
increment of work, called
the “Pitch”.
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Load Leveling and Paced Withdrawl|

load-leveling box

kanban are responded to from left to right at pitch increment

* Load-leveling means

one row per o |0 | o | o= | o= | oo | oo | o dIStrlbUtlng the
product type e . .
A | & - production of different
o products evenly over a
= < time period, creating a
w | | product “mix”.
one column per pﬁch kartban .
here pitch = 10 min, an example of Paced Withdrawal

* The schedule should e
create an “initial pull” [ Customer

Requirement

by I’6|eaSIng and Drop kanfi,///@ Pick up next - ‘
. . at process kanban ! P,
withdrawing a small, . 5 2

consistent increment Ofs—xl | . oory piteh " #
work, called the PROCESS N e
1] P itCh L) ] -~ \\\ J G SHIPPING N, E:b’
o— [l —-6.
HeTegg93ohamed2@gmail.com PeckoUt cuanty suparmarket or eNING 77



Future State Value Stream Map

Michigan
Steel Co.

(at the press)

PRODUCTION
CONTROL

y

STAMPING

EPE =1 Shift

C/0 < 10 min.

~.

‘_
<_

Daily Order

WELD + ASSY.

©

9 ©

Takt = 58.6 sec.

Uptime =100%

2 Shifts

total work
time = 165 sec.

165 sec |

90/60/30 day
Forecasts

OXOX

SHIPPING

State Street
Assembly
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