0 e a{ LEAN a/o/orooches

VSIV%VaIue Stream Mapping
(Analyses)




oot

e Value in the Eyes of the Customer

Lean Thinking

e The Value Stream
e Flow ( mo/{mb/ , /M(/Y% )
* Pull of the Customer (Market PULL)

e Perfection

\/(JNQ A \/\&W' added



(V\AIOGY ’{M V AT — . gzﬁo(ed z4'wze
Value Added JVAT = non volkt

~—

//W]/e O Value is added any time we physically change our
oS product towards what the customer is buying
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AMN O If we are not adding value, we are adding cost or

waste
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Lean Manufacturing drives the systematic elimination

of waste
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Value Added vs. Non-Value Added

Activities ]
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hI_EAN = ELIMINATING THE 7 WASTES

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




TRANSPORTATIO

INVENTORY
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7/ Basic Types of Waste (Toyota)
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» Waiting — waiting for the next process step

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

» Transportation — the unnecessary movement of
materials

» Defects — scrap and rework

» Inventory — Storing more than the absolute minimum
needed

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

» EXcess processing — due to poor tool or product design

—
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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.

USH Vic
o) P Guf 71)
TRADITIONAL CONTINUOUS FLOW
Ex Gmin -1 - /- Amin  Apits Mugay
O O o O O

[wF SEr: S Egon)

o N o ] e B e Bl e R o X XX X0
ven Invent Material l;:::sd:i(t!

Inventory In

Material tory Inventory
Lean Lexicon Version 1 p9 é 04 h rroduet .
c ~plece ;// W
phe 2! ¢




Continuous Flow — More Efficient & Faster
EX()W\/O lQ one /oz‘e ce Flow/

Traditional Batch Layout Continuous Flow Layout
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Process:
The Flow of Added (Non Added) Value

SUPPLIERS OUR COMPANY BUYER

THE FLOW OF ADDED (MONADDED) VALUE

e —

T o
CU/}U% ¢ hotn




Different views on the process

How we thinkitis ... @ How it really is.... @

i
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... As — is state

\\V/
How it could be... @




The whole flow of Added Value
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Drawing of the flow of adding value - Value
Stream Mapping

Produktna druzina
End-to-end process Product family

Risba obstojeCega stanja —
Current-state drawing

G D

Risba bodocega stanja
Future-state drawing

Nacrt izvedbe
Work plan

+ possibility of immediate savings?
“Quick Wins”




What i1s 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
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Value Stream Mapping

00 Helps you to see the sources of waste in the value stream
0 Shows the flow of information and material

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

0 Helps you to see more than just the single process level

0 Provides a common language for talking about
manufacturing processes

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

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

Mike Rother
Learning to See
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What Is Value Stream Analysis?

» Value stream maps describe a value stream

» 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)

» Action plans are developed for the future state map



A Simple Example

Pick Up Paper

Customer Need:
Stapled pages

Info: Location’{)f stapler

Info: Where to place staple

Walk to Stapler

Staple Paper

Time: 1 sec.
Distance:

—

ANVAYS

?Excess Travel
Walk to Desk //\/\

Time: 5 sec.
Distance: 20 ft.

Time: 2 sec.
Distance: 0

i

Put Down Paper

Time: 5 sec.

Distance: 20 ft.

q

Time: 1 sec.
Distance: 0

Total Time: 14 sec.
Total Dist: 40 ft.

Value Added Time: 4 sec.

Value Added Dist: 0

Value Added Time: 28%




Value stream mapping process

* Define and scope
problem

* Develop implementation
plan

* Seek management Create ? * Pick product family
approval Implementation e » Determine VSM objective
* Implement the plan Plan Prz(;gzt and benefits
and monitor
progress Family Create VSM charter

Future
State Document
Current State

* Develop future state
value stream map Map current state value

stream

? Quantify current state
= value stream performance

Analyze and identify
improvement
opportunities

* Prioritize improvement
projects



Main steps of VSM

Training
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0 |deal State Map(7)

0 Future State Map (3 months out)
FUture S

0 Future State Plan (; Accu ol ation

Management Report Out



Scoping: Define a Product Family

Group Product Families by similar downstream processes, steps or equipment

Machining||  Drilling @mm— *
1213[4]s][6]7zl8]9]i0
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B X family
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Product family:

The characteristics
of a product family

are that the “\

products go throug
the same — or near
the same —

rocesses (same

ow) and that the

pro ucts have
similar process
times.

Lr //mc ma)d

* The two work stations at assembly and packaging respectlvety are similar.
Therefore they are considered as one work station in this analysis.
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VSM - Value Stream Map-Current State

CT — Cycle time
CO — Changeover time

UP — Uptime (time, when the machine is working)
© — Number of operators

AN Forecasts = MRP
Suppliers 30 days
Component A = Daily orders <4— [ _—— v
35 pcs per/day.
Orders are placed Weekly plan
on demand.
Lead time from order
is placed= 2 days.
\
Machining Drilling Welding
A Ct = 420s LDYANTT Ct = 145s TDYANTT Ct= 1855
2030 pc Co =20m 210 pcs Co=15m 315 pcs Co=8m
Up =70% Up =50% Up =70%
Gi=1 ©=1 ©=1
Shifts = 3 NV/"“ Shifts =2 Shifts =2
58 days 6 days 9 days
420 sec 145 sec 185 sec

VA

ANV
4« L — forecasts Customers
4—]__— Dailyorders Demand all families =

100 pcs/day.
Demand family A =
35 pcs/day.
2 shifts.
Takt time = 532 sec.
Assembly Packagin
TDYAN TS e T VAN T crerommen 1T YA
175pcs  [Co=T7m 70 pcs Co=3m 1470 pcs
Up =80% Up =15%
©=1 ©=1
Shifts = 2 Shifts = 2 =122
5 days 2 days 42 days days
360 sec 40 sec =1150

/1S 0143021(01/'

Continuous

‘WOW



VSM@ - Value Stream Map-Cu[&ﬁ/%YS‘;w
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VSM Value Stream Map-Current State

(mpar/m'f

K _ . /
NN Forecasts = MRP Continuous
Suppliers 0 days S T ‘ 4« L— forecasts W

Component A = aily orders ) ‘_  ' 4— [_—Dailyorders

Demand all families =
100 pcs/day.
Demand family A =

35 pcs per/day.
Orders are placed

on demand. U-cell 35 pcs/day.
Lead time from order 1 shift.
is placed= 2 days. Takt time = 266 sec.

\ A é ban 0 A Orders
% U-Cell q
Auv 4 : Ct=2583 3NgeoV: t| el G A

Goal 700 pcs Co=1-3m Goal 70 pcs

Do Increase QEE
Shifts = 1 ask distributi - 5
20 days 2days days
— Sum=730sec | =1150
l secC.
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a lightning webinar
by Net Objectives

mapping a

Value Stream

to a

‘Kanban Board

featuring
Alan Shalloway

(c) 2011 Met Objectives, Inc. All Rlghts Reserved,



Mapping
lcons
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Supplier Part
or Material
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Pull Material Flow

\/

Signal Kanban

Computer Ass

Material Flow

Tablet

Production Kanban
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Heijunka Box
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Elactranic Flow
Infarmation

Truck Shipment

Process
CT-~"""" x-Y-
€o__ " " Z
# MACHINES
ManufactL ring\/ Kanban Cy‘cle
Process
Schedule
1.
2.
3
Manual Production
Information Flow Schedule

Kanban Post

Material Store

T

I QTy. FIFO I
ﬁ

mlln

|
|

Lat Making Board
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First In/First Out
Material Queue

Quuantity
Work in Progress or
Inventory

Raw Material or
Finished Goods
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Symbol Name

Process

Description

Represents a process or operation
through which the material flows.
Usually, detailed process steps are not
shown unless there are significant
inventory build up or batch transfers.

External
Sources

Represents the supplier or the
customer. The supplier is the start
point and it is usually placed on the
upper left of the map. The customer is
the end point and it is usually placed
on the upper right.

Shipment

]
Ml

Represents the transportation of
materials from an external source or
finished goods to the customers.

Important to know the main icons — building the VSM diagrams, current state

map and future VSM map




Value Stream Mapping mtf)m*ls

Symbol Name

Operator or

@ Employee

Description

Represents operator(s). The number
of available operators is shown below

the symbol.

Represents the movement of materials
from one process to another. It is used

when the previous process ‘pushes’
SUSES » PUSh Arrow materials to the next process
regardless of whether itis needed by
the next process.
Represents movement of finished
Material goods to the customer. It can also be
L > Receipts &  used to represent movement of raw
Shipments materials from the supplier to the

factory.

Important to know the main icons — building the VSM diagrams, current state

map and future VSM map




o Takt Time | (1) 7,

C

Takt time paces production to the pace of customer
requirements.

Total daily operating time
Takt Time = y O J

Total daily customer requirement

Operating time = 1 shift x 8 hours — (2) 20-min breaks
= 440 mins/day

Customer 880 units/month

i - = 44 uni
Requirement 20 days/month units/day

A_I_ - ~ 440 mins/day/ _ho minsiunit
akt time = 24 unitsiday =10 mins/uni

e




Elements of Value Stream,Maps
S V\/\/OUY?M P

Monthly Orders 880

Clstomer |

Supplier
Suppli¢ N Custom

B Takt Time = 440 min/44
N~ = 10 min/unit

_.-————J

NN
n NSO
DN
~
NS
__-___-___-___-_ e o N — _\\ ]
Manufagturing L8op S .
s
2 Days 2 Days 1 Da 5 Days, :
S/U =0.08 hr S/U =0.08 hr S/U =0.08 99 h I
CT=0.9min CT=0.9min CT=12min T=403mi :
_________________________ -
2 2 5 1
1.6 0.9 0.9 60 1.2 40.3

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


https://www.youtube.com/watch?v=ym1YHjxtBb4

9) (Process Cycle Efficiency — PCE) |/ /0

I(Ua /w»{onwmce IMACAUY

Arka {om VSH

EC/E' Value Added Ti
ead tim /J

1 Hr 44.9 min
57 Days

P

Key
Performance
Indicator

PCE =

The max is 100%

PCE = 0.00127 *100%= 0.127% voie "

\V\/\ p OY+M Usually:

0.2 — 0.5 (most of the companies)
1 - 10 (best companies)
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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?




When A ossible (m/mvemMs
Customer Loo&Qu stions

- 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
qguarterly high & low for several periods?

» How often do we deliver to our customer?

»  What takt time do we supply to?



When Xefining the oossible
Production Mar e uestloln

Where in the production chain
do we trigger production?

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?



Suppller % Cju Sotsl“g(()‘)n“a'sw/m vemoufs

» #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.) E

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?
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Information Flow Questions

How are the manufacturing and procurement orders
distributed?

. Who gets them

O

» 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.




Current State Lead Time Data Bar

Cycle Time Inventory

(CT)

17 ==

Lead
Time
Total

12 Days

(1 Hr.)

C’/WD

Pck

4 Hrs

S

CT Total




Wosn deflima b s by ovemens

»  As ateam, review each process step for elements that
are value added and non value added

03k Each step can have any combination of value added,
type 1 waste and/or type 2 waste

» ldentify value added with a green dot VA ‘/

» Identify type 1 waste (waste but unavoidable in the current
state) with a yellow dot NV A

- ldentify type 2 waste (pure waste, eliminate immediately) with a
red dot /A x

»  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 bursts




VSM Ideal State Map
W\/ﬂd\é"

»  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



VSM Future State Map (3 months out)
‘W/OOM

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

» ldentify shortLt?rm goals
. LEAD TIME V , shat
D INVENTORY‘/”M&
. prRODUCTIVITY V/ [pre
Cquauty Vot [ovo
. CAPACITY /1 twprolt

»  Work from your current state map




VSM

uture State Plan

€

[wporfowt

» 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

L-a - Plan addresses all “red dots” and Kaizen bursts

process

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

looked at case by case.



=~
@: Management Report
JITES ! FINDINGS

|
» This report is about how the team publicly \

. |
commits to management \/
. What the goal of the event was QOI/QJ\ vFoY
» What was learned dhe fLoure

O

What was accomplished during the event
What the outcome is. How much better will we be?

Description of the future state
YJ—M

Commitment of the action plan

\V\A,O"



Additional educational material

Create Real-Time Value Stream Maps with Industry 4.0:

VSM 1 - Introduction to Value Stream Mapping (VSM)

VSM 2 — How to build a VSM? Symbols and Steps


https://www.youtube.com/watch?v=iPgFZ_mIdwo
https://www.youtube.com/watch?v=HgS0Ig0ii94
https://www.youtube.com/watch?v=lTobwIsGm_g&t=23s

