Mix Manufacturing VSM

Learn how to use eVSM for discrete manufacturing applications, allowing you to analyze capacity, lead
time, and cost.
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How to Use this File

This file contains the reading materials and the exercise pages from the course (title on previous page).

While the course can only be taken on a computer, this booklet can be useful for note taking and later for
refresher training.

This booklet is designed for on-screen and print use. For on-screen use, we recommend Acrobat Reader
with the page display set to "Single Page View".

For hardcopy use, print the file on 8.5x11 or A4, and bind along the long edge.
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Declare Products and Route Sets

The Mix Manufacturing VSM application focuses on plant value stream mapping for mixed model manufacturing of discrete parts and

assemblies.

This lesson introduces the mapping process and covers the first step which is to specify the products in the value stream and to group

them into unique route sets.

Mix Manufacturing VSM

Check, and Solve

Declare Products

eVSM Extras

and Routes

Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat.erlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

this
62 or later to run
ou must have eVSM v11. |ease contact
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Working with the eLeanor Control Panel

~
J

You MUST click the
Grade It button to check
correct completion of
each exercise and to

(when available) (TOC) for current lesson

||

Started video

eLeanor Getting
logged in

Make sure YOU are } See table of contents ]

See video ]

Course: Ty« Maps: Lesson 1/7: Improveme\

hr@evsm com

ycle

record your score

Sign Out

' Ex 1 of 2: Configure the Sequence
Drag the purple shapes into the white
improvement steps for the customer f

xes to seqy’ Ace your
illment vy de stream.

Check

[ Navigate pages ]

Scorecard See refergnce
Send feedback and (when available) :
: Reset exercise page
guestions to eVSM back to original
Support Check Hint if unclear

about instructions

Important Notes

1. Make sure you have a good eLeanor environment: large screen PC, 1280x720 resolution minimum, physical mouse with scroll wheel
2. When you complete an exercise, you MUST click the “Grade It” button
3. You WILL lose points if you get an exercise wrong the first time

4. If you are stuck on an exercise, check the Hint. If that does not help, go back and review the preceding Readme pages. If you are still
unsure, click the Feedback button in the eLeanor panel and ask your question.
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Mix Manufacturing VSM Analysis

Mix Manufacturing VSM is part of the eVSM Mix edition and provides the tools needed to value stream map and improve mixed
model production environments for discrete parts and assemblies. It supports all of the concepts and analyses shown below.

-Cycle Time
-Multiple Stations
-Qty Per Cycle
-Takt Time
-Utilization

-Transfer Lot Size

Cycle Time / Takt Time Chart

-Scrap
-Changeover

-Downtime

Effective Capacity Chart

-Varying Cycle Times Multi-Product

M
-Varying Demand & Mix -
-Varying Routings

- Interval Design (EPEI)

Product Utilization Chart
Product Routings Display

-Kanban
-Pacemaker

-Supermarket
-Demand

-FIFO -VA & NVA Time

-Queues and Delays

-Process Lead Time

Lead Time Chart

-Critical Path
Mix

Manufacturing
VSM

-Inventory Holding Cost
-Activity Based Cost
-Material Cost

-Resource Cost

-Shared Resource Cumulative Cost Chart
-Resource Utilization
-Resource Bottlenecks

-Resource Allocation

Resource Balance Chart

Note that eVSM has a separate stencil (Quick Processing) to support capture of plant processing maps for food and chemicals. This

is not covered in this Course.
3
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Mix Manufacturing VSM Application Stencils

The application is accessed through three stencils. Each stencil is an instance of the same product. Icons may be interchanged
between the stencils.

QUICK MIX MFG X QUICK MIX MFG LT x SKETCH MIX MFG b ¢
Drop Quick Shapes here Drop Quick Shapes here Drop Quick Shapes here
[CTHTH] [oH]r]
a =R =
Mix Data Customer Product Set Customer, Title Block Time Center Customer Title Block Time Sketch
Center Center Center Sketch
I o & (4 o &=
]
EIEE ==2
Title Block Time Center Carry Cost Outside Inventory Staging Carry Cost Outside Inventory
Factors Center Center Center Factors Sketch Sketch
a & 4 HE = L 4 =
Outside Inventory Staging Activity Center Activity Activity Staging Activity Sketch  FIFO Sketch
Center Center Center MultiAdd Changeover Sketch
= Z o i O &
Activity Activity Center Activity Activity Activity Lead  Activity OEE Smkt Sketch  Control Sketch Queue Sketch
MultiAdd Associa... Downtime Time Direct
= = = =
{ e o | { e o | —r4 —T [s 1|
Activity Activity Activity Activity Activity Scrap Activity Wait Sketch Transport Transmit
Changeover  Container Qty ~ Downtime Rework Stations Sketch Sketch
(] m |3 £
—T0 T,
Activity Energy  Activity EPEI Activity EPEI Activity Time  FIFO Center Smkt Center Resource
Intensity Chart Sketch
-
—T | o |
Activity Floor Activity Activity 10 Smkt Control Center  Basic Center
Space Inspection Inventory
fr LA
O Bl fe =
This is the main stencil and contains all This is a subset of the main stencil. Useful The sketch stencils contains only the
icons for this application for new users and for quicker access to shapes required to create a flowchart of
the icons used most frequently the value stream. Very useful for

capturing wall maps. The sketch shapes
have a right-mouse click command to add
data shapes if/when data needs to be
4 added to the map
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First some Essential Terminology...

Centers
These are the green shapes to
represent activities, inventories,
suppliers, customers, transport, etc.

Sequence Arrows
Represent the material flow
between centers

Routes Sets
Each route represents a unique flow Represent groups of
path for a set of products. Each route products which all follow
ends in a unigue set center exactly the same route

Spie
[
m. 455 Day

ADM

reatment

#5 A0114 #2
k“ N
Customer 'q.
Demand | Wk @
AD12! 4

Set 2

A013 Ig #2

Set 3

—

\ A |

=)

Fims

#5

Gooc s

w
fA003(} = Surfa
Genera

L A —
Inventory %] " Cyc\eT\mel 5 |M|n ) Cyclele 25 |M|n

. >120 Genera
CycIeTlmel <240| Sec " Invemorl 2000

ltey

Wk Year Wk
70 52 5

Units

8.83 Day
L

Hr V Wk day

G gs
7.50 Day
L
/ 300.00 Sec 500.00 Sec
L

| 179.50 Sec ‘
1

Operation Tags
These are automatically generated
IDs for book-keeping and to
organize data in charts

Data Shapes
Have a name, value, and unit
to represent data

Product Distribution Tab

Time Center
Shows plant production hours
and units conversion factors

Double-click to view/edit
product specific values
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Mix Manufacturing VSM Main Centers

Material Flow

Outside Center Transport Center Inventory Center Activity Center Customer Center
1 A0070 1 A0080 1
A004 l—o_—b nooso| /| 1
/A0050] 1
Supplier Transport Inventory Process
PP Transport Trip. Product | o [iem ) Customer
Frequency Day Inventory
Transport] ) General Customer Iltem
Time Min Inventory 0 |item Qty Per Cycle 1 Iltem ) Demand 0 Day )

Cycle Time XXX | Sec )

Auto Day Auto Day
| |
Auto Sec
|
Information Flow
Control Center Transmit Center Queue Center Supermarket Center Resource Center
I A0080
'z o = O
A0030
40020 A A0070 U all
COI’I'[I’Ol Queue Resource
Transmit -
XXX | Hr Queue | xx [Day] Efficiency | 100 | %
System Delay
U Transmit [ | Doc Product o litem Resource | A 1| o
Frequency| ™ Wk Inventory Utilization 0
P Mi General r
Processin Hr R
Effort 9 Auo Day Qeusf(ljfﬁjtﬁ:ye 1 |RQ
Year Wk Wk XXX Day Auto | Day Resouce | 0 %
2
c 52 40 5
o)
o %\ Wk Hr day
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Start eVSM and Open the Mix Stencils

Opening the Mix Manufacturing VSM Quick Mix Toolbar Functions
Stencils
Home Insert Design Data Review View Developer | eVSM
ﬂ [©] wall Map @ Create XL DO @ Draw Sets /’ ‘é Auto Pipe +
Select eVSM Application X ZYNUM @ Import XL 4 [ Show Set Colors ~ ﬂ [7] Auto Path
Open Pick a Category or type to search: Open E List variables ~ ] scale Locs ~ MaMn:ger 0@ Display Gates Sequvence B Auto Tag - Chec
| ES B j Sketch Mix Sequence
Select Application...
Time Mapping
Plant Mapping
Supply Network Mapping
Serfices and Healthcare Mapping
Lean Design Toold T . q
s select eVSM Application X The Mix toolbar functions are only
Pick a Category or type to search: available when Mix stencils are open.
Plant Mapping j
(® Mix Manufacturing VSM
(" Mix Processing VSM \
(" Pharma VSM
" MCT Mapping
(" Manufacturing VSM
(" Processing VSM
The Mix Mfg VSM application is for plant level value stream
mapping involving dedicated or mixed model production
lines for discrete parts and assemblies. It allows calculation
of takt time, lead time, and capacity.
Note: eVSM Mix and eVSM Standard are two different
editions of eVSM. eVSM Standard is a sub-set of eVSM
Open Mix. The Mix functionality is only in the eVSM Mix edition.
The free 30-Day eVSM trial includes eVSM Mix.
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Q. What does a “Set” in eVSM Mix mean?

@ All products which have similar cycle times

@ All products which go through exactly the same sequence of steps

@ All products which are pulled by the customer through similar steps downstream Q\
\\(\

@ All products which get packaged together
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Define Products and Route Sets

The Mix Manager form shows the current products and sets. New products and sets can be added, and existing ones edited.

{0 Draw Sets
DO ~ Mix Manager - Define Products and Sets X
[ Show Set Colors ~
Mix . Products: Can  Must Is
Manager D@ Display Gates 1D Name Set Merge? Merge? Merged? Description
P5 Product 5 S1 Y N N
‘ Add
Mix P6 Product 6 sty N N h
P1 Product 1 S2 Y N N i
P4 Product 4 2 Y N N Edit
P2 Product 2 S3 Y N N
P3 Product 3 S3 Y N N Remove
Open Mix Auto Merge
Manager form .
Move to & Move U | Move b Move to bat Add/Edit/Delete
ove to top ove Up ove Down ove to bot.
Products and Sets
Sets:
ID Name Description Tag
S1 Set 1 Add
S2 Set 2
S3 Set 3 i
Edit
Remove
>
Create Template Import | Cancel OK

-

Import Products and Sets
through the Excel product
matrix template
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What are some of the functions of the Mix Manager Products
and Sets dialog? Select ALL that are true.

[J It shows all the products for the current page
[ It allows adding/removing Products from Sets

[J It shows the customer demand Q

[ It allows importing of Products, Sets, and Centers from Excel e

X

Mix Manager - Define Products and Sets X
Products: Can  Must Is
1D Name Set Merge? Merge? Merged? Description
PS Product 5 st Y N N Add |
P6 Product 6 S1 Y N N
P1 Product 1 S2 Y N N i
P4 Product 4 2 Y N N Edit
P2 Product 2 S3 Y N N
P3 Product 3 S3 Y N N Remove |
Auto Merge |

Move to top Move Up Move Down Move to bot.

Sets:
1D Name Description Tag
S2 Set 2
S3 Set 3

Edit

Remove

!

Create Template | Import I Cancel OK

10
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The Product Matrix

eVSM Mix includes a product matrix template (in Excel format) which provides a quick way to enter a large number of products
and group them into route Sets. Instructions for using the template are below and also included in the front worksheet of the
automatically created Excel file.

When the matrix is imported into Visio, the software will establish the Products and route Sets for the map. It will also draw the
process centers below the drawing page and the Set centers to the right of the drawing page.

Assign a short ID in column C Enter name of process in Important: You must select
and a longer product name in row 1 and select the the process Type from the
column D for each product. process type in row 2. pull-down list in row 2.

v
A B N\ D F G H ! J / L
h | h | A | A | A | < v
Set ID Set Name Product ID Product Name Stamp Drill Assemble Thread Customer

1

2 Activity  Activity  Activity  Activity = Customer Select.. Select..

3 s1 Set 1 1 Product 1 X X X X X e

451 Setl 5 Product 5 X X X X X Enter an "X" if the product
552 Set2 2 Product 2 : X X X goes through the process.
6 |S3 Set 3 3 Product 3 X X

7 |S3 Set 3 4 Product 4 X X X

8

Click the "Sort Product"
button to re-arrange the order
of the rows so that the like
products are together.

Click the "Auto Name" button
to do the same, but also to
automatically apply a default
ID and name to each set.

When the matrix is later imported into Visio, the software will establish the Products and route Sets for the
map. It will also draw the process centers below the drawing page and the Set centers to the right.

Note: The purpose of the product matrix is to enter products, and sort them into route sets. The matrix is intended for one -
time yise. You can later add additional products (and sets) directly into the Mix Manager, or by importing a second matrix.
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What are the uses of the eVSM Product Matrix? Select All of
the following that are true.

[J Provides an easy way to input products for the value stream

[J Imports product specific customer demand to the map \*
] Allow sorting to identify low volume products OQ

[1 Groups products together which follow exactly the same route e

[J Automatically draws centers on the map on Import 0‘
\\(\2

12
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Steps to create the Product Matrix

Watch the Movie

Click the Video button in the eLeanor panel to start the video

Reference Notes

1 Select the map type with Open

2 Initiate the map by dropping the Time Center from the Quick stencil on the page.
3 Open the Mix Manager form. Then click “Create Template” to open the product matrix template in Excel.
4  Fill out the Excel template (for help, see the “Instructions” worksheet in Excel).

5 Sort products into Route Sets and name the Sets.

13
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Complete all 6 steps on this page and then click Grade It!

Mix Manager - Define Products and Sets X
ﬂ [©] wall Map ® Create XL DO O Draw Sets P'f;"m: Name ot Mgf;e_, B e T
o 2Y NUM /@ Import XL » [® Show Set Colors ~ [ e ]
pen ix .
& List variables E Scale Locs ~ Manager [J2 Display Gates ~ R:;:vel
Sketch Mix Ao b
uto Merge
Sets:
D Name Description Tag
Add
Open the Create Template. TI
“Mix Manufacturing VSM” Open the Mix This will open an o
stencils Manager form Excel template file 6 _penoe |
0‘ Create Template Import Cancel oK
A B C D F G H | J
1 |SetID SetName ProductID Product Name Sheet Metal ‘Stamp “Drill YAssemble " ABC Corp /( ROW 2 is important J
2 Inventory  Activity  Activity  Activity Customer‘/L
Populate the Excel 3 P1 Product 1 X X X X X
4 P2 Product 2 X X X X
template as shown here 5 P3 Product 3 X X X X
6 P4 Product 4 X X X X X
7 PS5 _ Product 5 X X X X X
U\ Notice how the rows got
( A 8 ¢ D F_| G LB I SN sorted and colored, and
1 SetID SetName ProductID Product Name Sheet Metal Stamp Drill Assemble ABC Corp
Inventory Activity Activity Activity Customer hOW the SetS QOt named'
. S1 Set 1 P1 Product 1 X X X X X
Click the Auto me s1 setl P4 Product 4 X X X X X /
button. S1 setl PS5 Product 5 X X X X X
S2 Set 2 P2 Product 2 X X X X
S2 Set 2 P3 Product 3 X X X X

14

Close the Mix Manager form

and click Grade It.
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Youlearned: e How to declare products for the value stream
e How to represent process centers in the product matrix

e How to sort the products into route Sets and name the Sets

Summary:

Draw the Flow

DEEEND FELlEE and Establish Add Data, eVSM Extras
and Routes Check, and Solve
Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish matlerlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

What'’s next:

You will learn how to import the product matrix on to your drawing page, arrange the flow, and establish the routes.

15
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Draw the Flow and Establish Routes

In the previous (first) lesson of this course, you learnt how to specify the products for the value stream in Excel and how to organize
them into Set groups of similar routes.

In this lesson, you will learn to import the product matrix into Visio, draw the flow, and establish the routes.

Mix Manufacturing VSM

Declare Products Draw the Flow Add Data,

eVSM Extras

and Establish

and Routes Check, and Solve
Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat.erlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Map Clean

Resource Analysis

Draw the Flow and Establish Routes

v051

16
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Product Matrix Recap

o o Mix Manager - Define Products and Sets. x
A B C D F | G il H il I il J — ,K il L § e
Products: Can  Must i * Supplier Raw Mix Treat Pack Finished = Customer Products: Can  Must B
o Name Set  Merge? Merge? Mesged? Description 1 SetID SetName Product D Product Name Materials Goods o Nams Set Merge? Merge? Merged? Description
Add 2 Sort Products Supplier Inventory Activity  Activity  Activity  Inventory Customer ';é mgtg ; ; ; z z Add
Edi 3 P1 Product 1 X X X X X X X Ps Product 5 s1 ¥ N N Edt
—I 4 ] Product 2 X X X X X X X e product & A 4
oduct 3 2 ¥ N N
Remove 5 P3 Product 3 X X X X X X P4 Product 4 sz ¥ N N Remove
o 6 P4 Product 4 X X X X X X
ESns y P5 Product 5 X X X X X X X At erge |
P& Product 6 X X X X X X X
Movetotop |  Move Up I Move Down |  Move to bot. Movetotop |  Move Up I Move Down | Move to bot.
Sets: Sets:
D Name Description Tag D Name Description Tag
A B C D F G H | J K L s1 Set 1
Add « Add
Supplier Raw ' Mix | Treat | Pack  Finished = Customer | s2 Set 2 Q
Edit 1 SetID Set Name ProductID Product Name Materials Goods Edit
Remove 2 Sort Products .5uppl\er Inventory Activity  Activity  Activity  Inventory Customer T
3 s1 Set 1 P1 Product 1 X X X X X X X
4 Sl Setl P2 Product 2 X X X X X X
5 s1 Set 1 P5 Product 5 X X X X X X X
6 S1 Set 1 P6 Product 6 X X X X X X X
Emirr T Cancel ok 7 s2 Set 2 P3 Product 3 X X X X X X
8 s2 Set 2 P4 Product 4 X X X X X X

Create Template port | Cancel oK

Remember this...

e eVSM product matrix allows you to declare the products for the value stream and group them into route sets. A route set consists of
all the products which go through exactly the same steps in the value stream.

e Each product can only be in one route set.

e When imported, the product matrix populates the Mix Manager form. It also draws the flow centers (suppliers, inventories, activities,
etc.) below the bottom of the drawing page and the Set centers beyond the right side of the page.

e The product matrix is intended for one time use only. If it is imported more then once, it will create duplicate centers on the map. Any
editing required (additional products, removal of products, renaming, re-organization of route sets) should be done in the Mix
Manager form.

e Complete routing details cannot be specified in the product matrix. Therefore, eVSM does not import actual route details onto the
map. This must be established with Sequence arrows and Set Gates after the centers are in the desired positions on the map.

17
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Steps to Draw the Flow and Establish Routes

Watch the Movie

Click the Video button in the eLeanor panel to start the video

Reference Notes

1. Click “Mix Manager > Import” to import the products/sets from Excel. This will populate the Mix Manager, draw the center
at the bottom of the page, and Set centers to the right.

2. Arrange centers on the page and add any missing centers from the Quick Mix Mfg stencils.

3. Indicate all material flow with '}3 Sequence arrows.

4. Click @ Display Gates  to make the gates visible. By default all gates will be open (square).

5. Change the gate status with the “Set Gate Open” command in the right-mouse menu of the color shape indicators
(square = open gate, circle = closed gate).

6. Click @ Display Gates  to refresh the Set gates view.

18
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. A B C D F G H | J K
|mpOI't the PrOdUCt MatI'IX and DraW SetS 1 SetID Set Name ProductID Product Name Supplier ‘Stamp “prill Y Assemble FG ‘ABCCOrp
2 Supplier  Activity Activity Activity Inventory Customer
. . . d
1. Initiate the current page for a Mix Manufacturing VSM map | | i rodue " " " " " "
then create the product matrix shown here. = > s P3 Product 3 X X X X X
6 P4 Product 4 X X X X X
2. Sort the products into route sets with “Auto Name” and then |7 PS Product 5 X X X X X X
Import the matrix. N 5 c 5 ; . - , ) .
. 1 SetID Set Name Product ID Product Name Supplier ‘Stamp “orill " Assemble FG ‘ABCCOrp
3. Move the process centers onto the page in the space below |, e i =
then submit your work with the [[Erraddbutton in the 35T ser P Product 1 X X X X X X
eLeanor anel 4 S1 Set 1 P2 Product 2 X X X X X X
p ' 5 81 Set 1 P5 Product 5 X X X X X X
If you mess up, click the Reset button and start again. 652 etz P8 Product 3 X X X X X
7 S2 Set 2 P4 Product 4 X X X X X

<
O
(JOO
.\QQ
Q
O(
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Icon Color Codes in Quick Stencils
The Quick stencils on the left contain macro shapes with pre-built variable names, units, equations, and default values. The icon

color coding works as shown here.

Red icons are required and
must be the first icons put on

a blank map
L Customer Title Block Time Center Outside
Center Center
Green icons are for drawing Inventory Staging Activity Center  Activity Yellow icons fOIIOWing EACH
the flow and are the “parent” cener center MultiAde green icon represent optional
shape i i P €5 o ———  “add-on” variables that can be
Activity Activity Activity Lead  Activity OEE \ glued to the bottom of that
Changeover Downtime Time Direct . P HPNE
- green icon. This “child” shape
= Ay — (] glues to the “parent” shape.
Activity Activity Scrap Activity Activity Time
Rework Stations
E EH 5 B
3
FIFO Center ~ Smkt Center Smkt Control Center
Inventory

sl = =
Basic Center Wait Center Transport Transmit
Center Center White icons represent
. . 53 ém—// summary centers

Resource Starter Center Time Utilization

Magenta icons represent ceoure oy .

automated charts J\x E H

Lead Time Capacity / CT /TT Chart Resource
Chart Demand Chart Balance Chart

20
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How are the eVSM Base Stencils Organized?

The eVSM Base Stencils are on the right of the screen and contain individual eVSM drawing shapes. The Quick Stencils on the
left of the screen are actually macro combinations of base shapes.

Base stencils have blue and white icons. The blue icons are actually FAMILIES of shapes. To Shapes *
access members of the family, you: SVSM Fast Draw
eVVSM_Arrows
° Drag out the icon eVSM Data Blocks
eVSM Information Flow
¢ Right-click the shape on the page eVSM Material Flow
eVSM Kaizen

e Use “Change Shape” to select a different member eVSM Charts and Gadgets

eVSM Paths and Routes
There are also right-click options to change the framing around the shape. eVSM Title and Keys

Drop Quick Shapes here

b b LB

TITLE
Control Center  Title Block
Base stencils are organized by categories like eVSM Arrows, eVSM Data, etc. ABC
Operation Text
Shapes
Notes Summary
& ™
Decision Stepped
Process Arrows
— =
Straight Curvable
Arrows Arrows

21
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Arrows on Value Stream Maps

You remember that the arrows between the VSM shapes have specific meaning on a map. For example, push arrow, information
arrow, etc. You review the different arrow types before you add the arrows to the captured model.

e ARROWS » The blue stacks of arrows found in the eVSM Arrows stencil have a variety of arrows in the right-
mouse menu after dragging out the shape. The “Straight Arrows” stack below has been dragged
Drop Quick Shapes here out and changed to Information and Push arrows.
-1, P
Stepped able T
Arrows Arrows > > B B ->
—_— C:'\
Straight Milk Run N
Arrows T ort | i>
= L
Finished Services
Goods Agreement -p» —FIFO—>
b -FIFD«/
Stepped FIFO Arrow
Fimsh,./——* %
¥ 8
E'ecfchl’”ic L e Make sure to glue each end of the arrow (by
ow
A 5 Process e Process making sure a glue connection appears) to the
_ center it is associated with so that if the center
Withdrawal Rework . . ) .
is moved, the arrow will move with it.

Sequence and Pipe Arrows

These are not included in the above stencil. Sequence arrows are used to indicate material flow and are automatically generated
through buttons in the toolbar. Similarly, Pipe arrows are used to transfer other data (cost, resources, time) and are also
automatically created with buttons in the toolbar.

22
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= [
Thread == 01:4, T I\‘ [

Threaded Parts|

Arrange the centers as shown in the blue
thumbnail image.

Cycle Time l X0 ISEC

QlyPerCycIeI 1 Illem

A product matrix was just imported to this page. This added new

centers below the bottom of this page. o e :
Arrange the centers as laid out in t.he thpmbnail. Any missing [ - [ = .
centers can be added from the Quick Mix Mfg stencil. The arrows PANE cam P L e
are available in the eVSM Arrows stencil on the right. el il [omm =) [sem ) [omm o=
QlyPerCyclel 1 Illem ) QlyPerCyclel 1 Illem ) QlyPerCyclel 1 Illem )

No need to enter any data or sequence arrows.

Er;: Kgl:;n Auto X Sec I I Auto X Sec I I Auto X Sec

\Q

A0190 1 /A0200 2 A0210 3 A0220 4 A0230 5

23
Stamp Drill Assemble Thread

FaTETS Py,
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Specifying material flow sequence on the map

The need to specify material flow sequence using eVSM’s Sequence arrows is mandatory. Sequence arrows are used to:
1. Calculate demand at any point working back from customer demand
2. Establish unique product routings

3. Label activities from upstream to downstream (useful for charting)

How do you specify material flow sequence ?

Lets say material is moving from stations A to B to C (diagram below). Some material is also moving directly from A directly to
C. We would specify the sequence as shown by the green sequence arrows in the diagram. Note that arrows are directional.

A009 # A010, 1 A011 # A012

all

Customer

How do you create the sequence arrows ?

-t ine -
Pick two or more stations in the correct sequence (holding down the /;; e Auto Pipe
shift key). Then click the “Sequence” button in the eVSM toolbar . LP | Auto Path
Sequence o
. 0o Auto Tag -
Sequence

24
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2

Thread

S1-Setl
1- Product 1 (Qty = 0.0 Item/Day)
5 - Product 5 (Qty = 0.0 Item/Day)

Sequence the flow as shown in the thumbnail
image

Cycle Time [ o [Sec )
QlyPerCyclel 1 lllem

S2-Set2

2 - Product 2 (Qty = 0.0 Item/Day)
3 - Product 3 (Qty = 0.0 Item/Day)
4 - Product 4 (Qty = 0.0 Item/Day)

No need to enter data values. Zoom in to the thumbnail to check
arrow directions.

prod | /Kaizen!
Data Data

Stamp Drill Assemble

cycetime | xx [sec| ) | cyoetime [ xox [sec] ) [ cyckerime [ xax [sec| )

QlyPerCyclel 1 lllem ) QlyPerCyc\el 1 lltem ) QlyPerCyc\el 1 ll(em )

/A0030 1

Thread ‘ 7
A0050 5 6 N
Qty Per Cycle 1 Item ) ( A0060 = 6
Cycle Time | xxx | Sec ) 00 Set 1

Customer
Customer 0 Item
Demand Day

i

Auto Sec | ® 0 A0070 7
1
Q \ -

A0010 2 A0020 ‘r 3 A0040 4

Stamp Drill Assemble

Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )
Cycle Time XXX | Sec ) Cycle Time XXX | Sec ) Cycle Time X.XX | Sec )

Aut®5Sec | | Auto Sec
| |

| Auto Sec |
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Add Sequence arrows to show all three sequences

Sequence 1:

A>B>C>D>E

Sequence 2: Q\

A>B>E

Sequence 3:

A>C>D>E 0

A0610 1 A0620 ‘ \ 2 A0630 3 A0640 4 A0650 5
A . B C D E
Qty Per Cycle 1 Item Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )
Cycle Time XXX | Sec ) Cycle Time XXX | Sec ) Cycle Time XXX | Sec ) Cycle Time XXX | Sec ) Cycle Time XXX | Sec )
Auto Sec | | Auto Sec | | Auto Sec | | Auto Sec | | Auto Sec |
1 1
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Using Set gates to establish Set Routes 0O T praw sets
A simple visual way to establish routes Q" Wshow et Colors -
Mix Do pisplay G
play Gates
1. Make sure sequence arrows are created to support each of the routes. Manager
2. Click the @ Display Gates button in the eVSM toolbar to show the gates (small squares and Mix
circles) on the sequence arrows. These Set Gates can be closed/opened with a right-mouse menu Mix section of
“Set Gate Open” command on gate indicators. Round indicators (&) represent a closed gates. eVSM Toolbar

Square indicators represent open gate. The indicator color matches the Product Set centers.

3. Once you have adjusted the status of the gates, use the @ Show Set Colors button to clearly show
which product set goes through which sequence arrow.

S1

S1[s2
S1

A0200 1
N
noaso /| 1 Activity A < —
A0170 L —— 1
Set S1 only
Inventory Item 190 all S1
S2
=9 Customers
N
A0210| 2 A0180 — 2
. S2
Activity B
Set S2 only

Note:

The gate status rolls to all upstream arrows and activities. In the above example S2 is closed after Activity
A so it does not show upstream between the inventory and Activity A.
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Routing Example Problem 1

Products in set S1 need rubber feet. Products in set S2 do not.

Solution:

Close the set gate for
S2 here ,H ow?

Right-click on the S2 gate, switch off the
“Set Gate Open” command. Then click
“Display Gates” button in the toolbar to

refresh the set color indicators

S1

N
A0270 — #2
S2 Sl
A0330 S ol 43
Rubber Feet s1[s2
S1|s2
Product o liem ) N
Inventory Customer f—
Ir?\?ennetgal 0 |tem o !
y Customer 0 Iltem S2
S1|s2 S1|s2 Demand Wk
A0290 #2 A0300 #2 A0310 #3
Stamp Machine Assemble
Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )
Cycle Time XXX | Sec ) Cycle Time X.XX | Sec ) Cycle Time XXX | Sec )
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Routing Example 2

S1 requires machining, S2 does not.

Add an extra sequence
arrow to by-pass machining

Close the S1
gate here
Close the S2 B
gate here N
roo1d L —— 1
S2 Sl
=& A0060 #2
Syfs2
N
Customer f—
A0020 [ —— 2
Customer Iltem
52 EAlS2 Demand 0 WKk ) S2
A0030 #2 A0040 1 A0050 #2
Stamping Machining Assembling Click the Display Gates button in the
toolbar to refresh the view and notice
Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) how S2 no Ionger shows at maChmmg
Cycle Time X.XX | Sec ) Cycle Time X.XX | Sec ) Cycle Time X.XX | Sec )
| Auto Sec | | Auto Sec | | Auto Sec |
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Adjust the Set gates in the map
below to match the thumbnail image.

Weld Spring

Form Springs Einh

g

Machining
Vendor

Clean In- house Surface Assemble

Machining Treatment
/A0050 #3 /A0060 #3 = 0

/A0090] #3
Form Springs Weld Spring Ends
s2
)
L4 * ‘ = N
= \\ no11g L] | #3
A0030 #3 A0080 #9 Set 2
2 Machining Vendor
Customers
/A0100] #3
s2 U 52 s2
A0010 #6 /A0020 #3 A0040 #6 /A0070 #9
Clean In-house Machining Surface Treatment Assemble
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Adjust the Set Gates to meet the following requirement

S1 will be machined in-house, while S2 has to go through the machining vendor

Q/ -
/A0030 # 6 /A0060) — #2
S1|s2 S2 Sl
S1|s2
AA /A0050 #4
Machining Vendor
S1|s2
N
Customer f—
A0070| #2
S1]s2 . S1(s2 82
/A0010 #4 /A0020| ‘ ‘ #2 /A0040 #4
Clean Castings G In-house Machining Assembling

Year Wk Wk
2
'c 52 40 5
=)
31 Wk Hr day
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You learned:

e How to import products, route sets, and centers from an Excel template
e How to represent material flow with Sequence arrows

e How to establish routes on the map with Set Gates

Summary:

Draw the Flow

Declare Products and Establish Add Data, eVSM Extras
and Routes Check, and Solve
Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish matlerlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Map Clean

Resource Analysis

What’s next:

You will see how to enter demand and operational data on the map, and how to set up the map for automatic calculations.
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Add Data and Solve

In the previous lessons you learnt how to declare products in Excel, how to import these into Visio, draw the flow, and set up the
routes.

In this lesson, you will learn to enter data, check the map, and then solve to perform the automated calculations.

Mix Manufacturing VSM

Draw the Flow

Declare Products and Establish

and Routes

Add Data,

Check, and Solve eVSM Extras

Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat.erlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

Add Data and Solve

v051
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Working with Data on a Map

e Map data is stored in special data shapes. These data shapes consist of a name, value, and unit. Cycle Time | xxx | Sec
e To change any field, double-click and then follow the on-screen instructions. f r
e To move or delete a data shape, you must click on the value field.
_ _ . Name Value Unit
o Data shapes contain data for the centers (inventory, activity, customer, etc.) they are glued to.
e The Views (accessed with the Views button) provides a way to hide/show data shapes
associated with each center.
e All data shapes, including hidden ones, can be accessed through the List Variables button.
e eVSM comes with a long list of variable names and units. New names and units can be added
through “Name and Unit Manager” form which is accessed with the NUM button.
A0270 #0 A0280 #0
pozsa / L\ #o Process
Customer
Inventory
Cust It

Irlj\;ggtjcf:y o liem ) Qty Per Cycle 1 Item ) Duesrr?anr]lgr 0 De;; )

General | | Cycle Time Xx.xx | Sec )

Inventory S

Auto Day
I | Auto Sec |

P |

“X.xx” represent mandatory values
you must provide. eVSM cannot
perform calculations without these

Blue values are automatically ]
calculated by eVSM. Just
34 leave these alone
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Entering Variable Values for Products

A “products tab” attached to the right side of a data shape means the variable can have
product specific values.

/ Products tab
Cycle Time XXX | Min )
Double-click the products tab to open the product specific values dialog.

Cycle Time /[ The Default value (if entered)
Product Value is used when product specific
s i /[ data is not available
1 - Product 1
2 - Product 2
3 - Product 3 The values must be entered

in the same units as selected
4 - Product 4 .

in the data shape

Once you enter the values, the center field will show the range
of values as shown below: \

>3 .
Cycle Time < Min )
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Entering in Customer Demand Values and demand propagation

The Customer Demand variable at the customer center allows input of demand for each product. These demands flow upstream
and can be affected by losses such as scrap along the way.

If demand has to split into multiple paths as it flows upstream, a “Path Demand %” variable is available on all the sequence
arrows to control the percentage flowing through each arrow.

Customer Demand
Product Value

A0500 #2 AO #Ha

\ Default 0
Thread LoP 200.00
Customer 2-P2 250.00
3-P3
Customer >200 | Item 300.00
Qty Per Cycle 1 Item ) Demand <300 | Day

21 -P21
Cycle Time 45 | Sec ) 225.00
- 250.00

Aut ec

A0480 #2 A0490 #2 A0510 #4

Stamp Deburr Assemble

Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )

Cycle Time 2 Min ) Cycle Time 30 Sec ) Cycle Time :19300 Sec )
Auto Sec | | Auto Sec | | Auto Sec |
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Steps to Add Data, Check, and Solve

Watch the Movie

Click the Video button in the eLeanor panel to start the video

Reference Notes
1. Enter plant production hours in the Time center.
2. Enter customer demand at the Customer center in the Demand variable.
3. Enter Cycle Times and other operational data.
4. Run +] Check and resolve any problems reported.

5. Run Sﬂ solve for the automated calculations.
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Set the Cycle Time values for the Assemble
operation as shown in the callout.

' N\
Assemble - Cycle Time
Product Value
Default 0‘ Q
1 - Product 1 4.00

2 - Product 2 300

3 - Product 3 BT %e
4 - Product 4 (500 ‘

5 - Product 5 600 0

N
ooz L — 1
A0010 #2 A0020 # Set 1
Assemble
Customer
Customer 0 Item
Qty Per Cycle 1 / Item ) Demand Day N
Cycle Time 0 4 Min ) nooad | — 2
Set 2
Auto Sec |
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Example Map 1 A B c D Fo, G . H 0]
1 SetID Set Name ProductID Product Name Stamp Drill Assemble Thread Customer
In the next exercise, you will draw the map below from 2 Activity Activity _ Activity _ Activity _ Customer
! . ) 3 s1 Set 1 1 Product 1 X X X X X
scratch. It would be a good idea to keep a printed copy of 4 51 Setl 5 Product 5 X X X X X
this page besides you. Otherwise use the Kl [ buttons 552 Set2 2 Product 2 X X X X
. 6 |S2 Set 2 3 Product 3 X X X X
in the eLeanor panel toggle back/forth. e R 2 Product 4 X < y <
S1
A0180 1 A0190 #3
\ = -
Thread rozod L — 2
Clustomer
Setl
Customer >222 | Iltem
Qty Per Cycle 1 Item ) <1a Demand <300 |Day Q
'd N\
Cycle Time 45 Sec ) Customer - Customer Demand
] Product Value
-
Default o _
1 - Product 1 222.00 po21d [ — #2
2 - Product 2 | 250.00 Set 2
3 - Product 3 300.00
Auto Sec - li
u | | 4 - Product 4 225.00
5 - Product 5
s1[s2 s1|s2 e 20.00
A\ J
'd N\
Assemble - Cycle Time
A0150 #2 A0160 #2 A0170 #3 Product Value
Default
1 - Product 1 90.00
Stamp Drill Assemble - Fodhe IW
3 - Product 3 IW
4 - Product 4
Qty Per Cycle 1 Item ) Qty Per Cycle 1 Iltem ) Qty Per Cycle 1 Iltem ) 100.00
5 - Product 5 100.00
. . X . >90
Cycle Time 2 Min Cycle Time 30 Sec Cycle Time <130 Sec L )
Year Wk Wk
i}
= 52 40 5
o
Auto  Sec | | Auto  Sec | | Auto Sec Wk Hr day
1 1 1
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Draw the map shown on the previous page below
including sequence arrows, routes, and data values.

You will need to initialize the page for Quick Mix Mfg, create the
product matrix shown, import it, arrange the centers, add sequence
arrows, specify routes, and enter data. No need to Solve the map.

\\
0(\
2
C»O&S
Z,
N
O(\

<"
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Example Map 2

B C

Set Name Product ID

D
Product Name

F

G
A | Al A | A | h | h | h |
Supplier 1 Supplier 2 Castings Machine  Surface Assemble  Springs

H

I J

K L M

b | b
Finished Customer

N

1 Treatment Goods
In the next exercise, you will draw the map below from 2 b Name Supplier  Supplier Inventory Activity  Activity  Activity Inventory Inventory Customer
scratch. It would be a good idea to keep a printed copy of 3 1 Product 1 X X X X X X X X X
this page besides you. Otherwise use the K} B buttons 4 2 Product 2 X X X X X X X X
in the eLeanor panel toggle back/forth. > 3 Product 3 X X X X X X X
6 4 Product 4 X X X X X X X
s 7 5 Product 5 X X X X X X X
8 6 Product 6 X X X X X X X X X
S1
#2 N
A029 p—
A0350 2 A0380 L —— #2 Customer Demand
Supplier . Sprm& s2 Set 1 Product Value
Default ]
Product 0 Iten: A037! #5 1 - Product 1
Inventory ~ 500.00
General [ | o 2 - Product 2 300.00
Inventory 3-Produt3  [Tas000
Customer 4 - Product 4 400.00
4 5 - Product 5 250.00
Customer >250 6 - Product 6 300.00
#3 Auto Day D¢mand <500
A030 1 ~
Supgplier 2 — 2]
\ A0400) #2
s1s2 s1s2 Set 3
S1|s2|s3 S1|Ss2|s3
Year Wk Wk
2
A0320 #3 A0330 #2 A0340 #5 ‘c 52 70 5
)
Wk Hr day
A0310 I #3 . A0360 I #5
Machine Surface Treatment Assemble
Castings Finished Goods
Product | - 1, Qty PerCycle| 1 |Item Qty PerCycle| 12 |Item Qty PerCycle| 1 |Item Product | >200 .., [ Assemble — Cycle Time [ Finished Goods - Inventory |
Inventory y y y Inventory| <300 - y
Product val
General | 4, o, Cycle Time 5 Min Cycle Time 25 | Min Cycle Time >120 | g0 General ), o o i Product value
Inventory <240 Inventory Default ’7 s .
eraul
1 - Product 1 200.00 1 - Product 1 ’W
2 - Product 2 120.00 2 - Product 2 ’7300_00
3 - Product 3 240.00 3 - Product 3
e L i Auto ! Doy 4 - Product 4 ’W 4- P:dtcm %
Auto S Auto S Auto S 5 - Product 5 . 5 - Product 5
uto | ecC | uto | ecC | | uto | ecC 180.00 rodu 280.00
y 6 - Product 6 180.00 6 - Product 6 200.00
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Draw the map shown on the previous page below
including sequence arrows and data values.

You will need initialize the page for Quick Mix Mfg, create the product matrix shown, import it, arrange the centers,
add sequence arrows, specify routes, and enter data. Note the customer demand values are shown in the Set
centers, but entered in the Customer center. Make the page bigger if needed. No need to Solve the map.

o™
2
O
()O
. AQ
N
O(\
o)
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Checking for Common Mapping Mistakes

The Check function identifies common user mistakes on the map. It also attempts to fix certain problems. You should always run
the Check function before the first Solve.

e vy eVSM Model Check Warnings X
The “Check” button Check

Double-Click on any item to zoom in to associated area of the Highlight Selected

Examples of problems the Check function will identify are:

Variable data must be numeric
Variable data must be numeric Highlight All

e Unconnected Sequence arrow
e Missing mandatory data

e Missing units convertors Export to Excel
e Unglued data shapes

Clear Warning Shapes

e Duplicate Operation tags Selected Warning (double click for full warning text)
Select a warning to show its full text here...
The problems will be reported in a form like this. You can
: . . oK |
select the error in the form and use the Highlight buttons in

the form to highlight and zoom into the problem area on the
map.

The problems will be reported incrementally. So, fix the
problems reported and then run the Check function again. 0 catus - OK
Repeat until you see a message like this:

Message : Model Check found no errors

oK
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Solving the Map R sohe

eVSM has pre-built equations that do the lean calculations for capacity, lead time, etc.

Once you have checked the map, use the Solve button to apply the equations. Values on the map that are a result of the
equations are shown in blue.

Solve

T

Before Solve After Solve
A0310 1 0010 #0 A0370 1 20390 40
Time Summary Time Summary
nosz0 /| 1 rosea /| 1
Assemble LTVANVA | Auto | Day Assemble LTVANVA | 13.37 | Day
Finished Goods To'toi:(;/e%lue Auto | Min Finished Goods Toﬂc\‘g”e 2.99 | Min
Value Added o Product | >200 Value Added o
Qty Per Cycle 1 Item ) Irﬁ)\:gg?cfrty 2588 tem ) Percent Auto % Qty Per Cycle 1 Item ) Inventory| <300 Item ) Percent 0.03 %
Cycle Time Z%ig Sec ) General 2000 |item Cycle Time Z%ig Sec ) IS\?ennizrje:l 2000 |ltem
Inventory y
Stations 2 Stn Stations 2 Stn
OEE Input o OEE Input o
Percent 80 % Percent 80 %
Auto | Day 8.83 Day
1
Auto Sec 179.50 Sec
| |

\

Note, the blue values represent
auto calculation results
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Fix any problems reported by the Check function, then Solve this map

For any missing data, see the map used in Exercise 3.

A0020 #2 N S1-Set1l
0030 #2 od |I—1 | 1 - Product 1 (500.0 Item/Wk, 25.0%)
_ \ 6 - Product 6 (300.0 Item/Wk, 15.0%)
. Springs Set 1
Supplier
Prod \
EEEIEN #5
General 1000 |ltem
Inventory
N S2 -Set 2
Customer =l 3 - Product 3 (250.0 Item/Wk, 12.5%)
o] " ‘ Customer | 250 [Tem ) Set2 4 - Product 4 (400.0 Item/Wk, 20.0%)
Auto Day Demand | <500 | Wk 5 - Product 5 (250.0 Item/Wk, 12.5%)

Supplier
S3 -Set 3
& o010 0 2 - Product 2 (300.0 Item/Wk, 15.0%)
\ Y

/A0050) #3 /A0060) ( #2 /A0070 #5 Year Wk Wk
N wn
| s2 70 5
c
aooad /| #3 ] aoosd /| #5 =
Machine Surface Treatment Assemble Wk Hr day
Castings Finished Goods
Product 0 [item Qty Per Cycle 1 Item Qty Per Cycle 12 Item Qty Per Cycle 1 Item Product | >200 Item
Inventory Inventory| <300 70010
IS\/eenn(iLal 3000 |item Cycle Time 5 Min ) Cycle Time XXX | Min ) Cycle Time 34218 Sec ) |S\?enn?gal 2000 |item #0
> Y Time Summary
LTVANVA Auto | Day
TotAegaglue Auto | Min
Ao Day Auto Day Value Added |, T
Auto Sec | | Auto Sec | | Auto Sec Percent
1 1 1

= [ads Ac
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Youlearned: e How to enter product specific demand and operational data on the map
e How to check the map for completeness

¢ How to Solve the model and see the calculation results

Summary:

Draw the Flow
and Establish

Add Data,

Declare Products
and Routes

Check, and Solve eVSM Extras

Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish matlerlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

What’s next:

Once you create the map and solve it, you can use standard charts for utilization, capacity, production interval and lead time
to see the waste in the value stream and come up with improvement ideas
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Additional Topics

In the previous lessons you learnt how to declare products in Excel, how to import these into Visio, draw the flow, and set up the
routes.

In this lesson, you will learn to enter data, check the map, and then solve to perform the automated calculations.

Mix Manufacturing VSM

Draw the Flow

Declare Products and Establish Add Data,
and Routes Check, and Solve
Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat.erlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

Mix Manufacturing VSM Additional Topics

v051
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Data Input through Excel

Mix model value streams need require significantly more data. Data input can get tedious, time consuming, and error prone. To
address this, eVSM facilitates data input through Excel.

() CreateXL - Creates an Excel file which represents all the data

input values for the current map.

' Import XL - Import XL pulls the data in from Excel to the map.

Watch the Movie

Click the Video button in the eLeanor panel to start the video

The columns have
pre-set filters to
quickly home in

A C D E F G
Only Input values are 1 Tag ~|ID Ei/' Type ~ |Produ ~ |Variable <Y Value ~ Unit -
output to Excel. No 2 A0170 Machine  Activity Center Default Cycle Time XXX Min
calculated values 3 |A0170 Machine  Activity Center P1 Cycle Time Min No fields allocated to
4 |A0170 Machine Activity Center Default Qty Per Cycle 1 Item pl’OdUCtS which do not
5 |A0170 M?chlne Act!v!ty Center P1 Qty Per. Cycle Ite.m 9o through an activity
17 |A0180 Drill Activity Center Default Cycle Time XXX Min
18 A0180 Drill Activity Center P1 Cycle Time Min
19 A0180 Drill Activity Center Default Qty Per Cycle 12 Item
20 |A0180 Drill Activity Center P1 Qty Per Cycle [tem
32 |A0190 Assemble  Activity Center Default Cycle Time XXX Sec
33 |/A0190 Assemble Activity Center P1 Cycle Time Sec
34 |A0190 Assemble Activity Center P3 Cycle Time Sec
35 |/A0190 Assemble Activity Center P2 Cycle Time Sec
36 [A0190 Assemble Activity Center Default Qty Per Cycle 1 Item
37 A0190 Assemble P1 Qty Per Cycle Item
38 A0190 Assemble P3 Qty Per Cycle Item
39 |A0190 Assemble P2 Qty Per Cycle Item

See how P1, P2, P3 are
included for Assemble,
while only P1 for Drill

48


http://www.evsm.com/VidMixImportXL
http://www.evsm.com/VidMixImportXL

eLeanor | Mix Manufacturing VSM | Lesson 4 | Exercise 1 | page 49

Enter the product specific data using Create XL and Import XL

Use the Create XL button to export all data items to Excel. Enter the data values in

Prod Kaizen
Data Data

Excel as shown in the image on the bottom right of the page. Then use the Import XL
Year Wk Wk
button to populate on the map. @
'c 52 40 5
)
Wk Hr day
A0030 3
= 050 #3
Springs
Product o |tem
Inventory Customer
General o litem
Inventory
Customer Iltem
Demand XXX Day
\
Auto Day O
|
Q A0070) 2
e Set 2
[ ]
A B C D E F G
1 |Ta ID T Type Prod Variable <Y Valu Unit
A0010 #2 A0020 #2 A0040 #3 g B . yp E LB B E
75 |/A0030 Springs Inventory Center  Default Product Inventory 0 Item
76 |A0030 Springs Inventory Center 1 Product Inventory 1000 Item
Stamp Drill Assemble 77 |A0030 Springs Inventory Center 5 Product Inventory 1200 Item
91 A0040 Assemble Activity Center Default Cycle Time 0 Min
92 |A0040 Assemble Activity Center 1 Cycle Time 10 Min
Qty Per Cyc'e 1 ltem ) Qty Per Cyc'e 1 ltem Qty Per Cyc'e 1 Item 93 |A0040 ASSEmbIe ACtiVlty Center 5 CVCIE Time 8 Min
- - - - - 94 |A0040 Assemble Activity Center 2 Cycle Time 6 Min
CycleTime | 2 | Min ) CycleTime | 30 | Sec Cycle Time | xxx_| Min 95 | A0040 Assemble Activity Center 3 Cycle Time 10 Min
96 A0040 Assemble Activity Center 4 Cycle Time 12 Min
127 A0050 Customer Customer Center Default Customer Demand 0 Item/Day
128 | A0050 Customer Customer Center 1 Customer Demand 500 Item/Day
129 |A0050 Customer Customer Center 5 Customer Demand 600 Item/Day
| Auto Sec | Auto Sec | Auto  Sec 130 /A0050 Customer Customer Center 2 Customer Demand 400 Item/Day
1 1 131 |A0050 Customer Customer Center 3 Customer Demand 150 Item/Day
49 132 |/AQ050 Customer Customer Center 4 Customer Demand 150 Item/Day
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Merging products to reduce solve times

eVSM does multiple solves in support of analytics for mixed model value streams. The solve can take a lot of time and the
solve time can be approximated as proportional to

Number of Activities On Map * (Number of Routing Sets + Number of Products)

One of our maps with 50 products, 4 sets and 10 activities takes 30 mins to solve on our test laptop. If we are able to reduce
the number of products from 50 to 10 we find the solve time is about 5 minutes. Hence the idea for merging products. If we
can solve the map faster, it becomes more useful to us.

What is a merged group of products?

Lets say that the value stream is making 10 products and that the top 2 products comprise 80% of the volume. We could
consider merging the other 8 products into a effective single product so the map effectively has the top 2 products and a
“‘merged” product. We would expect a 3X reduction in solve times.

How do we merge products?

We enter in demand and operational values for the Individual products. Via the “Mix Manager” button in the toolbar, we now
have an “Auto Merge” function that allows us to specify a cumulative demand % below which products are merged. The
software takes product operational values and combines them for merged products using weighted average logic based on
customer demand values for each product.

The user can return to the Mix manager and change the cumulative demand % value at any time ahead of the next solve

Will the software merge products with different routings?

No, the software will create a merged product as needed for products with common routings but will NOT merge products
across routings. So for each routing set we may have zero or 1 merged product. The merged product name is always the
routing set name merge. So for example “Setl Merge”
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Merged Products Example

This simple value stream represents 10 products divided into two sets. The customer demand is shown on the right.

’\ S1-Setl
S Pi- product 1 (12.0 1em/wk, 3.2%) The merged products

P2 - Product 2 (100.0 Item/Wk, 27.0%) @ o e
_nvntay Set1 P3 - Product 3 (12.0 ltemyWk 3.2%) are in italics and the
ooy ° =] ) P4 - Product 4 (14.0 Item/Wk, 3.8%) rest in bold.

IGeneral 2000 |rem o P5 - Product 5 (100.0 Item/Wk, 27.0%)
nventory -

S2 - Set 2

@ 5] P10 - Product 10 (14.0 Item/Wk, 3.8%)
P6 - Product 6 (90.0 Item/Wk, 24.3%)
P7 - Product 7 (7.0 Item/Wk, 1.9%)

P8 - Product 8 (10.0 Item/Wk, 2.7%)
P9 - Product 9 (12.0 Item/Wk, 3.2%)

Assemble
Customer

|A0050|

lacos /T 2

Customer >7 Item
Demand <100 |"WK

Cycle Time 5 Min

Product >2.92 1o,
L)

Product Utilization | <26.25
0 |item

Inventory

ceneral [0 [iem

Inventory|

Calculated values, such as
product utilization, are combined
together for the merged products

as shown below.

Set 2

Inventory

Input values, such as
customer demand and cycle
time are entered for each
one of the 10 products.

Product Utilization values Before Merge Product Utilization values After Merge
Edit product-specific values X Edit product-specific values X
Assemble - Product Utiization Assemble - Product Utiization
Product Value Product Value
P1 - Product 1 2.50 P2 - Product 2 20.83
P10 - Product 10 2.92 P5 - Product 5 20.83 /( Merged products

P2 - Product 2 20.83 P6 - Product 6 18.75 //L for Set 1

P3 - Product 3 2.50 S1_M - S1_Merge 7.92

P4 - Product 4 2.92 S2 M-S2 Merge 8.96

PS - Product 5 20.83 \\f Merged products

P6 - Product 6 18.75 \L for Set 2
P7 - Product 7 1.46
P8 - Product 8 2.08
P9 - Product 9 2.50

5 1 Copy | Paste | OK ‘ Copy | Paste | OK ‘
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Merging products step by step 0O & Dpraw Sets
4 (M Show Set Colors ~

Define products, sets and routes Mix (@ Display Gates
Manager

Mix

Enter demand and operational values for products

Enter the “Mix Manager” via the eVSM toolbar

Click on the “Auto Merge” button

ID Name Set Merge? Merge? Merged?
_ i 1 P1 s1 N - Add
Select a cumulative demand % below which products 10 P10 51
are merged and click the “try” button to see merge Tl 11 P11 S2 ]
ot 12 P12 52 Edit
statistics
Tl 13 P13 52
14 P14 52 Remove

Selecting “OK” on the form will merge the products. | 15 P15 -
You can edit the form again later. t | 16 P16 52

: : 17 P17 S2
In the Set keys to the right of the routing sets on the 18 P18 52

map, merged products will be indicated in Italics

q Auto Merge

=

T

(1
(2
(3
Q Products: Can  Must Ts
(5
(6
(7

= = = = = = = = = =g
==Z2=2Z22=2=2=2=
= = = = = = = = = =g

; All Products: Can Must Is Cumulative
D Name Merge? Merge? Merged? Demand %  Demand % e
41 P41 Y M M 12.5 100.0 - .
| 35 P35 Y N N 12.4 87.5 (= 25 Ty |
: 34 P34 Y M M 11.5 75.0
42 P42 Y N N 11.3 63.7 Total # of products
20 P20 Y M M 11.3 52.4 50
8 Pa Y M N 11.3 41.1
7 r7 Y M N 11.3 29.8 —
# of products after merge
40 P40 Y M Y 1.2 18.5 7
20 D20y W ] W 17 17 2
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Merge the low demand products to reduce Solve time
Open the Mix Manager and click on the Auto Merge button. Set the merge
percentage to 20% and merge. Solve the map.

S1

A0 #3 N Q\
N _
1

|A0030 3
. \
Springs A0060)
Product [ . T..., Set 1
Inventory Customer
General 545 |1tem z
Customer >1 Item
Demand <400 | Day \

Inventory
S2
51] 2]
Auto Day —
| p—
A0070 [ #2
Set 2

S1|s2 S1|s2 . \Q

A0010 #2 A0020 #2 : A0040 #3
Stamp Drill Assemble
Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )
Cycle Time 2 Min ) Cycle Time 30 Sec ) Cycle Time :12000 Sec )
Year Wk Wk
2
c 52 40 5
=)
| | Auto Sec | | Auto Sec | Wk Hr day
1 1

| Auto Sec
1

Prod Kaizen'
Data Data




eLeanor | Mix Manufacturing VSM | Lesson 4 | Exercise 3 | page 54

Using the Yellow Add-ons in Quick Stencils
Many common calculations are built into main centers and sequence arrows. The yellow icons in the Quick stencils provide

additional modifications and calculations.

How to Use Add-ons

Just drag out the desired add-on from the stencil and glue it to the bottom of the data shapes stack. New add-ons can also be
dropped on the green center shape and it will automatically get attached to the bottom of the stack.

Example

This plant has 8 Hrs/Day of production time as indicated in the Time Center. Therefore it is assumed the welding process is
available for 8 Hrs/Day. However, what if the welding process is required to work 1.5 Hrs overtime? You can use the Activity Time

yellow add-on to show the actual total production hours.

A0300 #0
Year Wk Day
(%}
= .
< 52 5 8 @ Welding
Wk \ Day Hr o .
Activity Time

Qty Per Cycle 1 Iltem
\ Cycle Time 7 Min
A Hr

Activity Time 9.5 Day

Auto Sec
1

Welding operation
production hours
per day

Plant production
hours per day

Vi

Add-ons Icon Positions in the Stencil
There is a unigue correspondence between green icons in the stencil and the yellow icons that immediately follow the

green icon. So yellow icons must be used ONLY with the green icons they “belong” to.
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eVSM Mix Mfg Add-ons Examples

Example 1

Milling Process with 3 Stations.

Example 2

Assemble process has 5% scrap and 12% downtime.

A0320 #0 A0330 #0
Milling (I} Assemble
—T
Activity Scrap
Qty Per Cycle 1 Iltem ) Qty Per Cycle 1 Iltem )
TT
: + ,‘\ Cycle Time 12 | Min ) Cycle Time 14 | Min )
Activity Stations 3 Stn @ Scrap Percent| 5 %
Stations — /_\ Downtime 12 | %
Activity Percent
Downtime
| Auto Sec | Auto Sec
L I
Example 3 Example 4
Stamping process has 4 changeovers per day Machining process with NVA of 2 Minutes per item
A0340 #0 A0350 #0
Stamping Machining

(i}

Activity
Changeover

Qty Per Cycle 1 Iltem )
Cycle Time 1 Min )

[e]e)
Changeovers 4 Day
Time Per 15 Min

Changeover CO

Auto Sec
1

55

]

Activity NVA

Qty Per Cycle 1 Iltem )
Cycle Time 8 Min )

Activity NVA 2 Min

Auto Day
|

6 Min
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A0060| 1 A0050 1 A0040 1 A0030 1
N
Process Process Process noozd L—J | 1
Customer
Set 1l
Customer Item
Qty Per Cycle 1 Iltem ) Qty Per Cycle 1 Iltem Qty Per Cycle 1 Iltem ) Demand 100 Wk )
Cycle Time 1 Hr ) Cycle Time 1 Hr Cycle Time 1 Hr )
. Iltem . Iltem . Item
Capacity 80.00 Wk Capacity 90.00 Wik Capacity 100.00 Wk
Pre OEE Iltem Pre OEE Iltem Pre OEE Item
Capacity 100.00 Wk Capacity 100.00 Wk Capacity 100.00 Wk
OEE Percent | 80.00 % OEE Percent| 90.00 | % OEE Percent | 100.00 | %
OEE OEE OEE
Performance 80.00 % Performance 90.00 | % Performance 100.00 [ %
Total Parts 0 Iltem Total Parts 90 Iltem
Run Wk Run Wk
OEE Perf Input >0 OEE Perf Input =0
so calculations so calculations PDEEEEF
based on OEE Perf based on Total =
Input.. Total Parts Parts Run Activity
Run is not used
Performance
The add-on now has two variables. The original “Total Parts Run” which
is visible and the new “OEE Perf Input” which is hidden but can be
made visible through the “Views” button in the eVSM toolbar
If OEE Perf Input has a non zero value then it is used for the OEE
performance calculation instead of the “Total Parts Run”
Year Wk Wk
4
c 52 100 5
o]
o BEe Wk Hr day
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Add the necessary Add-ons to the map.

Use add-ons from the Quick Mix Mfg to show there are 3 stations at the Stamp
activity and 15% scrap at the Assemble activity. No need to Solve the map.

A0340 #2 - \
A 1A0330) #a4 Q ST-Setl
#2

~
1 - Product 1 (400.0 Item/Day, 47.19
5 - Product 5 (50.0 Item/Day, 5.9%)

Springs

Product | >so0 [ )

Inventory| <100

General stomer
Inventory

545 |ltem

Customer >1 Item
Demand <400 | Day

0.61 Day S2 -Set 2
1
0360 0 2 - Product 2 (300.0 Item/Day, 35.3%
Ser2 3 - Product 3 (60.0 Item/Day, 7.1%)
et 4 - Product 4 (40.0 Item/Day, 4.7%)
A0300 ? A0310 #2 0320 I
Stamp Drill Assemble
Qty Per Cycle 1 Item )q Qty Per Cycle 1 Item ) Qty Per Cycle 1 Item )
Cycle Time 2 Min ) Cycle Time 30 Sec ) Cycle Time :12000 Sec )
Year Wk Wk
T| s2 40 5
>
120.00 Sec | | 30.00 Sec | | 34.86 Sec | Wk Hr day
1 1 1

Prod Kaizen
Data Data
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Dashed line shows how

eVSM Resource Analyses
Th vsis f . I h much resource of each
he resource analysis unction allows you to represent the type is available
different types of resources serving the value stream. It calculates
utilization and plots a resource balance chart. 60 Resource Balance Chart
V7
F--<--
50 !
The Resource center shows 40
there are 7 welders available § 20
8 Hr/Day at a rate of $40/Hr =
20 —
- — Effective Resource Time
O — O 0 —
A005(1 N Al DO = a” [ Resource Usage PT
Machinists Welders 0 Legend
Quantty | 3 |RQ ety | 7 |RQ
me | 8 |5 eme” | 8 [
u 3 " 3
Mo | 30 [ir Mrae | 40 [
esource |104.1 -
LthiIization 7 % leteiI?;):tigﬁ 89.29] %
Min|
Resource PT| 10 % R PT 30 Item \ \

Blue bars show how much
resource is needed for each
activity to meet customer demand

R Data on Pipes shows how
much resource time is
required per Item

Resource PT[ 5

These are “Pipe” arrows.
Created with é Auto Pipe

A0010 1 A0020 1 A0030 1 A0040 1
Mill Weld Grind
Year Week Week
Customer @
c 52 40 5
Customer Iltem >
Cycle Time 20 Min Cycle Time 30 Min Cycle Time 5 Min Demand 500 \Week Week Hr day
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Resource Calculations

Example 1

Example 2
o 3 Packers ) .
A001| @ " m| & - 6 Machinists
0 8 Hrs per Day 0 | 8 Hrs per Day
Packers Machinists Resource o
pT | 10 [fem
Resource 3 Min
Resource 12 [Min PT item|
PT Item
A002 A004 A005,
o #0 o #0 o #0
Packaging Activity Milling Drilling
Cycle Time = 12 Min/ltem

Cycle Time =15 Min/ltem Cycle Time =10 Min/ltem

Demand = 200 Item/Day

Demand = 100 Item/Day Demand = 200 Item/Day

Available Resource Time = 3 x 8 x 60 = 1440 Min

Available Resource Time =6 x 8 x 60 = 2880 Min
Resource Used = 12 x 100 = 1200 Min

Resource Used = (3 x 200) + (10 x 200) = 2600 Min

Resource Utilization = 1200/1440 = 86% Resource Utilization = 2600/2880 = 90%

Note: resource process time (Resource PT) is not
always equal to cycle time. For example, a baker does
not have to stay at the oven while the bread bakes
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Resource Analyses Steps

Drag out a Resource center
for each type of resource you
wish to model

~

Connect the Resource center to Year | Week | Week

Resource

Center . .
the activities they serve with 2
Note: The Resource . c 52 40 5
Center is not available in Pipe arrows. Just select the =)
Week Hr day

resource center, shift select the
activity, and click Auto Pipe

the “Quick Mfg LT” stencil.
Itis in the “Quick Mfg”

stencil. .
L -és Auto Pipe
. &)
ACO44 all
Machinists
- i
S | 3 RO
Resource 8 Hr

Time

o Enter data values ]

Resource $
Rate 30

H Min
Resourc —
Min Resource [104.1] S Ttem
Resource PT[ 10 Ttem lizati 9
em Utilization 7 | 7 Resource
Balance

Solve the map

Solve
Drag out the Resource Balance
oo R oo .  o0s0 1 chart_ shape, and plot through
the right-mouse button menu
Milling Drilling
Clsier Resource
Cycle Time 20 Min Cycle Time 5 Min %uesrtr:)e:?lgr 500 VI\%( Balance Chart
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Resource Analysis Exercise

Add a new resource called “Packers” with the data below and pipe it
into the “Package” activity. Solve the model and plot a resource
balance chart

e Resource Quantity = 4 Packers
e Resource Time = 40 Hrs/Wk

e Resource PT = 20 Min/ltem Q\
O
120050 U all 8
’ S

/ Machinists
/ —
/ Efficiency | 100 | %
v Utization [83-33{ %
/ Re_ﬁz{)]:lerce 40 %
Resource PT| 12 Min ) Resource
ftem Quantity 3 |RQ

R $

| e [0 [& e

I ( J

\

\

\
\
A0010 1 A0020 ‘r 1 /A0030 1
N sl-Setl
Machine e oo |I—=1 | 1 p1l - Product 1 (500.0 Item/Wk, 100.0%)
Customer
Set 1
- . ! . Customer Iltem
Cycle Time 15 Min ) Cycle Time 20 Min ) Demand 500 WK )
Wk Year Wk
2
c 40 52 5
)
96d.00 Sec | | 1200.00 Sec Hr Wk day
| |
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You learned: e How to enter data through Excel
e How to simplify the mix model by merging low demand products

e How to use Add-on calculations for more sophisticated analyses

Summary:

Draw the Flow

Declare Products and Establish Add Data,
and Routes Check, and Solve
Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish matlerlal operational values, Add-on calculations
and group by flow and routing and analyze to help .
common routing see the waste Merge Function

Resource Analysis

What’s next:

1. Capture your value stream in eVSM and request a review from support@evsm.com.

2. Visit the Skills Dashboard (https://evsm.com/my-skills) to learn other skills.
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—Useful Links

eVSM Toolbar Guide
Map Examples
eVSM Blogs

eVSM Support FAQ

Download Latest Version

evsm.com/toolbarguide
evsm.com/examples

evsm.com/blog

evsm.com/support

evsm.com/install

11 January 2022
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