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Foreword

This manual describes Process Engineer operation and basic functions you
need to be familiar with when dealing with Automatic Line Balancing module.
Automatic Line Balancing has been developed in a cooperation of Daimler
Chrysler AG Sindelfingen (PP/DPP) and DELMIA GmbH Fellbach.

While developing these functions we have made every effort to create a clearly
organized, easy-to-understand program structure.

A user-friendly interface as well as a clear menu guide will enable you to
quickly learn how to operate the program and to get familiar with its functions
so that you can carry out your planning tasks in a quick and reliable way.

No Liability or Guarantee

Our programs and manuals have been compiled with great care and to the
best of our knowledge. They have also been tested in a production setting.
However, we assume no liability and provide no guarantee that the software
and related descriptions are free of error or are suitable for special purposes.

DELMIA assumes no liability for any damage that may arise from the use of
this software. By using this software, the user acknowledges this exclusion
from liability and shall hold DELMIA exempt from all claims.

Copyright

The information in our documents may be copied and distributed for internal
purposes provided it is done free of charge and the contents are not altered or
distorted.

Any other form of usage, especially the sale on CD-ROM or in any other
publication in whole or in part is only permitted after prior written consent by
DELMIA.

Some parts of this software are owned by Unigraphics Solutions Inc. and are
copyrighted © 2011. All rights reserved.

Some parts of this software are owned by combit® GmbH and are
copyrighted. Report-/Print module List and Label® Version 15.0: Copyright
combit® GmbH 1991-2011.

Modifications
Moreover, DELMIA retains the right to make modifications and improvements
to the product described in this manual at any time without prior notification.

DELMIA and the 3DS logo are registered trademarks of Dassault Systemes or
its subsidiaries, in the United States or other countries.

This clause applies to all acquisitions of DASSAULT SYSTEMES commercial
computer software by or for the United States federal government, or by any
prime contractor or subcontractor (at any tier) under any contract, grant,
cooperative agreement, or other activity with the federal government. By
accepting delivery of this software, the United States government hereby
agrees that this software qualifies as “commercial” computer software within
the meaning of the acquisition regulation(s) applicable to this procurement.
The terms and conditions of the DASSAULT SYSTEMES standard commercial
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Foreword iii

end user license agreement shall pertain to the United States government’s
use and disclosure of this software, and shall supersede any conflicting
contractual terms and conditions. If the DASSAULT SYSTEMES standard
commercial license fails to meet the United States government’s needs or is
inconsistent in any respect with United States Federal law, the United States
government agrees to return this software, unused, to DASSAULT
SYSTEMES. The following additional statement applies only to acquisitions
governed by DFARS Subpart 227.4 (October 1988): “Restricted Rights — use,
duplication, and disclosure by the Government is subject to restrictions as set
forth in subparagraph (c)(l)(ii) of the Rights in Technical Data and Computer
Software clause at DFARS 252-227-7013 (Oct. 1988).”

© 2001-2011 Dassault Systemes - All Rights Reserved
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1.

Introduction

The Automatic Line Balancing (ALB) manual explains how to use Process
Engineer Automatic Line Balancing for your planning purposes.

The Automatic Line Balancing program module is used for assembly planning.
Use this program module to specify the number of work positions included in a
station and the number of stations that are available for assembly of particular
product variants.

1.1 How to Use this Manual

N

This manual enables you to get familiar with the operation and functions of
Automatic Line Balancing. This manual briefly describes:

= Automatic Line Balancing views
= Main menus

= Program start

= Use of the menu functions

Note

When handling the basic Automatic Line Balancing functions, please
remember that there is a general introduction to the Process Engineer in the
Basic Manual.

Click General Introduction to access the manual.

1.2 Documentation Conventions and Symbols

B -

!

The symbols used in this manual are intended to provide you with keys to the
contents in an immediately understandable manner.

This symbol is used to introduce key concepts that are covered in the sections
immediately following this symbol. As a result, this symbol most frequently
appears at the beginning of chapters or sections.

Note

This symbol is used to mark notes, which provide you with additional
information you need to have for further work. You will either find the Note sign
at the beginning of a chapter or in a particular text passage in the chapter.
Texts bearing this sign are additionally marked with Note. The text is always in
italics.

Caution

This symbol indicates that the text that follows describes particular
circumstances that you must avoid to avoid potential errors with the operation
of the program or harm to data. You will either find the Caution sign at the
beginning of a chapter or near a particular text passage in the chapter. Texts
that are introduced by this sign are additionally marked with Caution. The text
is always in italics.
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This symbol marks examples which serve to illustrate a certain situation.

This symbol marks the individual operational steps involved in a particular
operating instruction. Operating instructions describe operational steps, for
example, how to open a menu or execute a function.

This symbol marks listed subjects. The symbol for listed subjects can be either
used to structure a continuous text or to list main subject keywords.

This symbol marks list inside a bulleted or numbered list.

This symbol marks cross reference information that is available in another
manual.

1.3 New Functions in Automatic Line Balancing

Moving an Operation having Process Assembly Process Link

It is not possible to move an operation having the Process Assembly
Process link. A warning message appears if an assembly operation having
this relation is moved.

Reusing the Existing Balancing

Reuse the existing balancing and save that as a new line for a different
product variant or for a different TAKT time.

Adding or Deleting Station

You can add or delete a station in the line by giving confirmation in the dialog
box.

Open ALB in Read-only Mode

ALB can be opened in Read only mode or No access mode depending on the
Function and Data rights.

Displaying Product Variants in Balancing List View and Process List View
The Balancing List View and Process List View are enhanced to display:

e one column for each product variant at the end.
e Active column for Active variant.

e Xagainst each process of active variant in column for Active product
variant.

e Xagainst each process of inactive product variant which is identical to the
one in active product variant in corresponding column for inactive product
variant.

Displaying Maximum Car Time in Balancing List and Process List

The Balancing List View and Process List View are enhanced to display the
maximum car time for all processes.
Displaying Line in Part Bin Group Visualization

Additional lines or grids are added in the visualization of part bin group for all
single part bins of the part bin group. This helps to view the number of part
bins in that part bin group.
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2. Overview

The division of labor order principle was already known to Taylor. The
production of a high number of different product variants requires clear and
well-coordinated production sequences to yield optimal results.

The continuous flow production principle, which is primarily used in final
assembly of standard products, is one of the classic organization principles of
industrial production. Production has virtually undergone a change in the last
decades. For example, the product manufacture technique has constantly
been improved and the degree of automation has been increased. As a result,
the production conditions have crucially been changed.

Moreover, customer behavior has fundamentally changed. Thus, during the
planning of each new strategy, companies must constantly bear in mind the
ever increasing number customer demands. Companies from the automobile
industry, for example, produce several thousand different vehicle types that
can vary with regards to their technical construction and their equipment
features. Hence, the workload of each production line or station has to be well-
planned. The production systems also have to be designed so that they can be
used in a flexible way to meet the changing demands resulting from sudden
changes. Consequently, high demands are made on the product range even
during the planning phase.

New Concepts for the Production Process

New concepts have been increasingly developed for this production process to
meet these demands. Precisely balanced flow production processes have
continually gained importance for production process planning and the
demands made on production plans have increased. Manually performed
planning cannot sufficiently meet these complex and varied requirements.
Therefore, these manual planning methods will gradually be replaced by IT
systems.

Automatic Line Balancing used to balance operation times of assembly lines
fulfils these current requirements of IT based planning systems. Assembly
systems used for manufacturing can thus react quickly towards changes in
production quantities by adjusting the production process to the current
situation without a great loss of time.

Individual computer-aided processes are based on the Operations Research
methods thereby significantly enhancing the quality and the continuity of
planning. There has been a constant increase in computer performance
leading to a distinct decrease in the time required for planning. Automatic Line
Balancing thus makes planning of assembly more efficient and flexible.

ALB Application Areas
Automatic Line Balancing is a procedure aiming at the interactive automatic
balancing of manual assembly lines. You can use ALB for:

=  Optimization and efficiency of manual assembly lines.

= Interactive and graphical balancing.

=  Selection, distribution, and arrangement of operational steps.
=  Spatial arrangement of materials along the assembly line.

=  Storage and documentation of the planning results.

Automatic Line Balancing Version PE 5.21
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Yielding Planning Results: Optimized efficiency of the assembly line
according to the following criteria:

Conditions of sequence
Takt times

Conditions of assignment
Conditions of position

V VV V V

Area restrictions

Comparing with Planning Alternative

v

Station assignment

> ldentification numbers (number of colleagues, number of stations, average
balancing compensation, average station times, and maximum station
times)

» Quick and quality-increased assembly planning
2.1 Computer-Assisted Automatic Balancing Procedures

The computer-assisted automatic balancing procedures can be divided into
four main aspects. Please refer to the Figure 1.

Computer based process for automatic balancing

Assembly Automatic | | Material Manual
data Balancing supply optimisation

23 ot
$§ & & 3

Praject administration

Figure 1: Program Structure

Assembly Data: The assembly data are entered in the PPR Navigator when
generating the resource structure. The assembly data entry fields of the
Process Engineer are specified by attributes. The Process Graph provides the
balancing process with the processes used in Automatic Line Balancing. A
Process Graph is generated in the PPR Navigator process structure.
Automatic Balancing: Automatic Balancing in Automatic Line Balancing will
be executed according to a priority procedure. In addition, there are evaluation
functions for automatic balancing.

Material Supply: After finishing the balancing process, you can arrange the
carriers/bins individually in the material supply area and change the filling
interval as well as the dimensions of the material supply area.

Manual Optimization: You can edit an existing balancing process manually.
You can move processes and assign them to another station. Error messages
will indicate restriction violations that might occur during the manual editing of
a balancing process.
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3. Getting Started

3.1 Opening Automatic Line Balancing

Open the Automatic Line Balancing in the resource structure on the
corresponding hierarchical level — conveyor.

-4 Fabrik
[+ »‘Eﬂ New Prozesssicht, 1
@"ﬁ Produkksicht, 1
E]@ Ressourcensicht, 1
= 'ﬁ Standort, 1
s
- %y Wer
[+ *3 Standard PR Attributes at same time
[#--4Zy Project Libra  Change Plantype
Change Protocol
Execute Script
Save As Recent Item
Show Graphic
Versions
save as template
update auto-relations

Mew >

open automatic line balancing
Calculation »  open workload balancing
Coderules > utilization
Find usage »
Line number » |

Figure 2: Opening Automatic Line Balancing

To Open Automatic Line Balancing

1) Open the PPR Navigator resource structure until you reach the conveyor
hierarchy.

2) Right-click and select Balancing > Open Automatic Line Balancing.
Please refer to the Figure 2.
The following ALB dialog box appears.
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Figure 3: Automatic Line Balancing Display — Including Menu and Tool Bar

Automatic Line Balancing dialog box includes the following.

(1) Menu bar. Please refer to the Figure 6.
(2) Tool bar. Please refer to the Figure 8.

(3) Work area. Please refer to the Figure 61.
(4) Status bar

(5) Material supply area. Please refer to the Figure 147.

3.2 Open ALB in Read Only Mode

ALB supports both function rights and data rights. Data rights can be set in
DPE on the line component. Two new function rights are added in E5 client for
open and save of ALB and using them ALB can be opened in read only mode
or full access mode. If ALB is opened in read only mode, Save and Save as
commands remain disabled inside ALB and balancing cannot be saved. An
error message appears during opening of ALB if:

When the function right Open under ALB is deactivated or data right on

line is No Access.
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e When the function right Open is only activated or the permission on line is
set to Read and Read & Execute.

ml Note
By default,

o for R20 and previous releases all users were able to open and save the
modifications in ALB. Starting with R21, the support of user rights in ALB
changes this default behavior.

e function rights are not activated and data rights on line component are in
No Access mode. Administrator must set the proper function rights and
data rights for all users before they start using ALB. An error message
appears if ALB is opened without setting the proper function and data
rights.

To Activate Function Rights

1) Goto Tools > Database Utilities > User Manager.
The User Management dialog box appears.

2) Select User > New User or New Group.

3) Enter Login name, password and click Rights.

4) Select automatic line balancing, open, and save checkboxes to activate
the ALB function rights.

User rights settings on

Functions I

~[Jcleanup graphic directory
~[Jnurnber processes

[#-[] wersioning

-] template

~[J=ecurity overlay properties
~[Jreqular project <--» mcm project
=] graphic

~[Jcreate global filker

[ create personal filker

[ wersioninhistory_allow_delete
[ ] access finder global profiles
El-w automatic line balancing

Figure 4: ALB Function Rights
Activate data Rights
1) Right-click Resource Component (Line) and select Permissions.

2) Select the user from the list or add the user to the Data Object
Permissions dialog box and click Show / set right value to give or edit
the rights.

Data rights on the Line can be one of the following options as shown below.
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Getting Started 8

Access Rights

— Compound rights —Elementary rights

i Mo access
¥ Read (Right ta see object name displayed)

i Read

¥ Execute (Right to see sub information of object)
" Read and execute ¥ Change (Right ko change data of object)
¥ add child (Right ta add a child)
¥ Remowve Child (Right to remove a child)
 wirits [V Delete (Right ko delete object)
¥ cChange Rights

¥ Take ownership

i~ Change

" Full access

[T Create (Right bo create kind of object)

QK I Cancel

Ix

Figure 5: Access Rights

The data rights given on the Line component are only considered and the
rights given on the children of lines and relations are not considered.

For a “Read Only” Access data rights, the minimal setting required in Access
Rights dialog box is Read & Execute, when the ALB function rights Open and

Save are given full rights.
For a “Full Access” data rights, the minimal setting required in the Access
Rights dialog box is Change, when the ALB function rights Open and Save

are given full rights.

It is recommended to restart the DPE, when there is a change in the ALB
function rights or in data rights.
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ALB Interface Description 9

4. ALB Interface Description

All main menus and their corresponding editing functions for the balancing are
arranged in the Automatic Line Balancing menu bar. You are already familiar
with the View menu. You will be provided with an overview of further main

menus in the following section:

- Project Edt Yiew Balancing Options Window
Figure 6: Automatic Line Balancing Menu Bar
Opening Menu Function

1) Select menu name (project, edit, view...) in the menu bar. The
corresponding menu with its functions is opened.

2) Click menu function to open it. Either a dialog or a list will then be opened
depending on the menu function enabled.

3) Additional menu functions are provided in an extra menu. These menu
functions are marked by an arrow.

4) Use the left mouse button to open the additional menu functions. (Please
refer to the Figure 7).

Options  Window

ExcelEvaluation Station Assignment
Options »  Process list
Consistency Check... Ctrl+K Group overview

Figure 7: Example of a Function with Additional Functions

4.1 ALB Tool Bar

If you use the buttons and icons in the tool bar, you will quickly be provided
with information needed for the work in Automatic Line Balancing.

_ﬂJ(_@_l M Iindividual LI KA Narmal | g Workarea HDperation time [rnin] EI

Figure 8: Toolbar in Automatic Line Balancing

. E] Save: Save processes in Automatic Line Balancing.

Reload Processes: Update processes without closing the ALB. After
starting the Process reload, the changed process data is displayed in the
Reload Processes dialog box. Only changed process data is recognized
during loading. Any changes with products and parts bins or relations between
processes, products and parts bins are not recognized during reloading with
the Reload processes option.
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Pdreload processes - Changes T x|
0K to apply the changes. > No. Proc-No. | Description | Variant Type
: 1 Newy Newv Process Component  vWorkplan 1 neww
2 5 Proc 5 A Workplan 1 updated
Details << 3 1978, Proc 19 Workplan 1 updated .................
4 Newy Proc5c Workplan 1 ;updateel

1 Process(es] new

0 Process(es) deleted

3 Process{es]) changed

0 Process(es) with changed relations

Figure 9: Reload Processes Dialog
The following changes are recognized during the reloading of processes:

» Changes in the properties dialog of a process, such as changed process
time or description.

» New and deleted processes.

» Changes in the relationship between processes — Please refer to the
Figure 216.

" # Finder: Quickly search for processes.

Representing Process Length and Body Point: These
buttons offer several selection options. Please refer to the Displaying
Process Length and Process Color: Displaying Work Areas.

with Matenal-fuea :]
indeadual

without M aterial-Area

whole width

= AN Selection List: The selection list provides
several representation options for the Automatic Balancing view. Please
refer to the Balancing View.

> Individual: Display individual size representation of Balancing

Size Representation of Balancing
| 100 %
Reduce Enlarge
A [ i
Ok Cancel | Apply |

Figure 10: Individual Size Representation of Balancing

Use the arrow keys in Size Representation of Balancing dialog to set the

size of the Automatic Balancing view. You cannot enter percentage directly in
the field.

>» With Material Area: Display Balancing view with material area.

» Without Material Area: Display Balancing view without material area.

Automatic Line Balancing Version PE 5.21
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> Whole width:

» All: Display all stations of a balancing process with the material supply
areas.

|Dperation time [min] -‘_'_]

Operation time [min
Utilization (all) [%]
Utilization [Va) [%] ) )

*  |dle Time [min] Display Process Duration

Use this selection list to set the process duration display in minutes or
percentages. The display of percentages shows the process duration in
relation to the takt time.

-99,07% -1 AP -A

Figure 11: Process Duration Displayed in Percentages

Automatic Line Balancing Version PE 5.21



1
5. ALB Menu Bar Description

5.1 Project Menu

Use the Project main menu to finish Automatic Line Balancing and to save
data. Use the Save as menu function to save a balancing process as a new

name. Use the Save as function to generate a complete saving of a balancing

process.

[Project Edit View Bal
Save Ctrl+5S
Save As...

Exit Cerl+%

Figure 12: Project Main Menu

Save as Menu Function

Use the Save As menu function to save a balancing process under a new
name. This generates a copy of the balancing process which can be further
edited independently. In version PE 5.13 you can select whether the process
graph should be stored along with it. All generated balancing processes are
displayed in a dialog.

1) In the menu select Save As... Type in a new name in the field Name.

2) Click Copy Process Graph when Saving field if you want to save the
process graph. You can edit this process graph independently. There are
no longer any dependencies on the initial process graph.

3) Click OK. The balancing process and all of the corresponding data will be
saved as a new name.

| i
Name | Cycle time |

Line & 4,000

Line B 4,000 Cancel
Product Variant 4+B 4,000 -
Product Yariant & 2,000

~New Line

Deseription:  [New Line

v Copy Process Graph when Saving

Figure 13: Example — Save As Dialogs
5.2 Edit Menu

Use the Edit main menu to copy work contents from the work area as for
example the Balancing view or the Priority Graph view. The copied view will be
saved to the clipboard. It then can be copied into a Word file.
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ALB Menu Bar Description 13

The Redo and Undo menu functions belong together. Use the Redo function
to return to the original situation. The Undo function can be used until all of the
activities are undone. As a basic rule it can be said that if a particular state is
saved in Automatic Line Balancing, both menu functions will be disabled
unless you carry out one or several processes in Automatic Line Balancing.
TR vew Balancng

Redo kY

Undo CukZ

Search Quhk+

Copy Qb

Figure 14: Edit Main Menu

Quick Search for a Process
Use the Automatic Line Balancing Finder to quickly find processes. When

searching for processes, you can specify the attributes, comparative operators,
and values. The AVO Search dialog size is adaptable. The processes

resulting from the search are displayed in a black box found in the job view.

Common attributes such as the process description, process number, or time
are generally configured for searching processes in the ALB. However, it is
possible to configure specific attributes for individual searches at any time.

Search

| Process No. L‘

Calculated Time

Station linkage from

Station linkage to

Wwork height v

Figure 15: Common Configured Attributes

For more information on Howto configure user defined attributes, please refer
to the Administration Manual.

Attributes far the Specify the values
search. for the search.

Search Value Shoi !
Time ¥ = l> L |1 v = Close I
Process No. l Deseription ] Average [min]: ] Time A
3 Operation 3 1.5 1,500
12 Proc 12 38333 3.833
12 Proc 12 38333 3,833
4 Tt 1,16667 1,167
2 Select the comparative operators. | 1.5 1,500
3 Comparative operators are only 283333 2,833 o
5 available for specific attributes — 1.86667 2667
g such as the attribute Time or 1.16667 1.167
13 Calculated Time, for example. 29 2,500 LI
l— 13 processes were fome: v

Figure 16: Search for the Process Dialog

Table 1 explains attribute usage.

Table 1: Using Attributes to Search for Processes

Attributes for the Comparativ | Specify Values
Search e Operators

Automatic Line Balancing Version PE 5.21
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Process number and
description

None

The process number and description can enable
one to search for processes using a single portion
or full description of a process - for example, if one
enters a number or letter found in the process
number or description, then all processes which
contain these values will be displayed.

Valid time is

None

The Valid time is attribute enables you to search
for the time that is valid for the process — for
example, the calculated time or estimated time.

¢ Tip: Bynotentering a value in the field, all
processes are displayed. This broad overview
enables one to quickly determine the valid speed
for a process.

Time

The Time attribute enables you to search for the
estimated time. Enter the search criterion by way of
the comparative operators. The value entered
should be numerical.

For example, by entering the comparative operator
greater than with the time parameter 1, all
processes with an estimated time value greater
than one minute will be displayed.

Calculated time

The Calculated Time attribute settings are similar
to the Time attribute in that it enables you to display
processes for which the calculated time is valid.

Station linkage from
Station linkage to

The Station linkage from /to attribute enables you
to search for processes with an existing Station
linkage.

The comparative operators are to be used
analogous to the time parameters. The value
entered should be numerical.

Work height

The Work height attribute enables you to search
for processes that have an existing working height
value — these values can be between 1 and 5.

Max.Car

— ANV EREA | N AANVIEEA N N A NVEEA | N
= (e ] 1] v n 1] v ] 1] v
< S
@ @
; 4 4 4

The Max.Car attribute enables you to search for

= processes using the values true or false and then

display the corresponding processes according to
the value chosen.

Production Line

None

The Production Line attribute enables you to
search for processes that have been preset for a
particular production line. The value given must be
numerical, in line 10 for example, the numerical
value is 10.

Searching for a Process

[gearch """" J After you have entered the search criterion, click Search button. The result is

displayed in the dialog.
Showing Processes

Processes can be displayed in the Automatic Balancing view. All of the
M processes found during the search are marked by a black box in the Automatic
Balancing view. This marking remains as long as the AVO Search dialog is

open.

Automatic Line Balancing
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All processes found are marked
with a black box.

v

Left - 0,786 min - 1 AP

TR m | 1w |

Right - 0,000 min - 1 AP

Figure 17: Search Dialog

Once the dialog is closed the processes are again displayed as before — for
example, processes with a weighting of less than 100%, are once again
marked with a red box.

m Note
I You may continue to work in ALB with an open Search dialog, in the job view.
To Show a Process

To highlight a process in the Automatic Balancing view, select the process in
the AVO dialog Search.

Click Show. Please refer to the Figure 19.

The Automatic Balancing view automatically shows the location of the selected
process. The selected process will be indicated by a frame with node points.
Please refer to the Figure 18.

B —————

Figure 18: Example of a Selected Process
Another option to show a process is to double-click the selected process.

£
Search Value Show l Sasich I
[ Time EY> = - | Close |
Process No. | Description l Average [min]: | Time: IA
<] Operation 3 15 1,500
12 Proc 12 38333 3,833
12 Proc 12 3,8333 3,833
4 Proc 4 116667 1,167
2 Proc 2 15 1,500
3 Proc 3 2,83333 2,833 -
5 LBEER7 2,667
g Proc 8 116667 1,167
13 Proc 13 25 2,500 :j

I 13 processes were found, 7

Figure 19: Showing Processes

Automatic Line Balancing Version PE 5.21
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5.3 View Menu

The display of views in Automatic Line Balancing is based on Windows
technology. You can set all views using the View menu.

You can use several menus, for example, the View or Extras menu, to balance
processes in Automatic Line Balancing. The edit views you will need for the
corresponding activity are provided in the Views menu. You can open several
views simultaneously. When opening the Balancing menu, you automatically
open the balancing view.

Frequently used functions such as the Finder icon or the selection list for a
particular display of calculated stations are arranged in the tool bar.

There are generally two view types:

] Information views

= Edit views

5.4 Balancing Main Menu

Options  Window

Body Direction...
Base Data...
Station Management...

Product variants »

Process Length 4
Process Color »

The main data for generating a balancing process will be specified in the
Automatic Balancing main menu. Performance parameters are used in
Automatic Line Balancing. Performance parameters are default values such as
takt times, way times, and subtimes.

This chapter will guide you through the dialogs and functions used to perform
an automatic balancing process. The operational chapter of this manual will
introduce you to the dialogs you use for the first balancing process of a
conveyor only. (Please refer to the Working with Automatic Line Balancing)

| Balancing Options  Window
Recalculate...
Body Direction...
Base data ...
Station Management. ..
Fix

Process Length P \ioooiine ]

Process Color b Max Time

Figure 20: Automatic Balancing Main Menu

Recalculating Balancing Process

Note

All data referred in the following dialogs are general data and valid for the
entire balancing process of a conveyor.

In Automatic Line Balancing, you can recalculate an already generated
balancing process, for example, by changing process data or material supply
area data. To generate the first balancing process for a conveyor, you can use
the same dialogs used for the recalculation of a conveyor already balanced.

Click Recalculate to start the process. The performance parameters are to be
specified in the dialogs described in the following section after the start of the
recalculation. Please refer to the Figure 20.
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5.4.2

Cwecaon

Recalculate...

Body Direction. ..

Base Data...
Station Management...

Product variants 14

Process Length 4
Process Color »

!

54.3
Options  Window

Recalculate...

Body Direction...

Station Management...

Product variants »
Process Length 4
Process Color »

Body Direction

Use this dialog to specify the position of a vehicle on the conveyor. The
conveyor traverse direction does not change regardless of the vehicle position
selected. This dialog is also available for the first balancing process of a
conveyor. Please refer to the Figure 21.

You can directly call up and edit this dialog without having to recalculate the
balancing process.

To Open Body Alignment Dialog

Click Body Direction. Please refer to the Figure 20.
Caution

The arrangement of charge carriers/containers may change if you select
another body position. Hence, it is advisable to ensure that the work positions
and material supply are arranged on the right side. You should be able to
arrange things formerly situated on the left side on this same side again
without mixing them up unless you do want to change the arrangement.

x
E Dil i
i Body Position
D Body along forvard ta body direction
<:| Body along backward to bady directio
Lt \p silio ghu stified to
ment. dire:
Latera\ pos\llon Iell justified ta
ment dire:
] conea |

Figure 21: Specifying Body Position Dialog
Base Data

Use this dialog to specify the performance parameter for the takt time, the
return path, the station length, and the material supply area width. This dialog
is also available for the first balancing process of a conveyor. Please refer to
the Figure 22.

Reason

As the number of vehicle variants increase, the required space for the material
to be provided will increase, too. The material supply area is limited on the one
hand by the station length and on the other hand by the surroundings of the
conveyor; for example, by adjacent paths or by further production lines. For
this reason, automatic balancing has to be dealt with in the context of material
supply planning (Please refer to the Figure 28). Hence, the available area can
be considered as a further restriction. In Automatic Line Balancing, you can
arrange workplaces where processes are performed in a flexible manner. You
can arrange a workplace at a station either on the left or on the right side. The
number of workplaces available at a station is to be specified with the first
balancing process. You cannot change them with recalculation. The Automatic
Line Balancing program identifies and generates stations and work positions
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|:ZELlel Options  Window

Recalculate...

Body Direction...

Station Management...
Product variants >

Process Length »
Process Color >

automatically with the first balancing process of a conveyor. Please refer to the
Working with Automatic Line Balancing.

In Automatic Line Balancing, processes can be executed at one or several
stations. A MultiCycle is a work pool (to be performed at two or more stations
due to its size) assigned to a station. A work pool consists of all processes
executed by workers or robots. What are the potential effects on the balancing
process? As far as the planned use of Multi Cycles in the balancing process is
concerned, this may lead to an increase in the number of workers at a manual
station or - in case of an automatic station — to the use of robots with a higher
performance frequency.

This procedure will extend the spectrum of activities and the individual work
speed will be less closely linked to a cycle or station. Work time fluctuations
can thus be reduced.

You can, in addition, reduce the physical strain of workers by creating process
seqguences that combine heavy and light work.

Furthermore, MultiCycles offer a great potential for increasing utilization. The
first balancing process in Automatic Line Balancing will only generate
MultiCycles if the average specified time of one or more process(es) exceeds
the difference generating from takt time and way time thereby forcing a
parallelism. To plan MultiCycles, you have to enter a value in the Max.
capacity field in the Parameter for Automatic Balancing dialog. The higher
the value, the greater the number of MultiCycles permitted. Please refer to the
Figure 22.

Specifying Entries for Performance Parameters

You cannot make any entries in either of the Line and Process Graph fields.
You can enter a name for the balancing process in the Description field. You
will need to enter a name if you carry out several conveyor balancing
processes with different performance parameters and save the corresponding
results as a file with another name.

Using the Save as function in the Project menu, you can save as many
balancing process results as you like. This function enables you to generate
several balancing process variants for a conveyor. The different results are
available for planning at any time and can be compared to each other.

You can directly call up and edit this dialog without having to recalculate the
balancing process.

To Specify Entries for Performance Parameters

1) Click Balancing > Base Data.
The Parameter for Automatic Balancing dialog appears:

Automatic Line Balancing Version PE 5.21



ALB Menu Bar Description

19

Parameter for Automatic Balancing

Line [WORKCELL 1

Description:

]New ManufacturingConcept

Process Graph: I
“Cycle
Takt time [min)

Max. capacity [value * cycle time)

|22000.00c 3:

L8]
0

Calculation period [min] |22000 0ot 33
Walk Back Times

Single takt [min] | 0.0500 3:
Addition multi takt [min] | 0.0300 3:

Idle time automatic station [min]

| 0.0000 5.

| Station data (new station)
MNumber of first Station: | 1 5:
Default length [m]; I 8.00 5: Default wicth [m]: 7.00-%

| 1.50 5:
| 200 ":3

Standard Width Material Area [m]:

’ Drift Bound [%]
Layout
-
Logistics Planning
IDo not handle duplicate parts bins _'_l

Advanced Material Planning
¥V Free Placement of Part Bins

No. of rows per material area : 15

Walkwway betvween rovws [m]:
[ Material Usage
IV ‘Snap part bins when at distance [m]:

IV Mark Inconsistent Material Area: =

Ok Cancel I

Figure 22: Specifying Parameters for Automatic Balancing
Cycle

2) Specify the takt time needed to transport a vehicle on the conveyor in
the cycle area. Takt time is specified in minutes.

3) The number of stations where a MultiCycle can be used is specified in the
Max. capacity field. It is 2 in the example.

Calculation Period: The calculation period enables you to adjust the
calculated takt times to longer time periods, the duration of a shift, for example,
by default, this field contains the pre-set takt time. The times are adjusted and
projected according to the pre-set calculation period.

During projection, the times described below are taken into account and
adjusted accordingly:

Automatic Line Balancing
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=  Total time for an activity

=  Productive activity time

=  Unproductive activity time
»  Cycle compensation

The times for the calculation period are based on this formula:
Example of the total activity time

Total Time for an Activity = total process times x calculation period/takt time.
This message appears when the calculation period is larger than the takt time.

4) If the projected times for the calculation period are to be shown, confirm
the message by clicking No.

Parameter for Automatic Balancing

] The calculation period is different to the cyde time
. Shall the calculation period be adopted to the takt time?
| Yes I l Mo I

Figure 23: Calculation Period Message
Walk Back Times

5) Enter the SingleTakt time
This time corresponds to the return path of a cycle needed by a worker to
get to the start again.

6) Enter the Addition MultiTakt time
The allowance is specified for the return path with MultiCycles. Normally,
less time is set because the worker will already be moving and no
standstill is taken into account.

7) Enter the Idle time automatic station time
The time specified is dependent on the robot type used at a station. It is
the time a robot needs to reach the right work position for executing the
processes.

Note
The way time is specified in minutes.

Station Data of New Station

8) Enter the station numberin Number of first Station you want to start as
the first station of a balancing process. The other station numbers have to
be entered accordingly.

9) Enter the Default length and width
Length and width are specified in meters. In this field you specify the width
and length of all stations of the balancing process. The standard width
value includes the material area width.

10) Enter the Material Area standard width
Width is specified in meters. In this field, you specify the material supply
width for all stations.

11) Enter the percentage rate for drift bound. Please refer to the Entering a
Percentage Rate for Drift Bound.
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Options Window

Body Direction...
Base Data...
Station Management...

Product variants

Process Length
Process Color

v

12) Select the checkbox Layout fixed for Layout.
13) Select Logistics Planning from the drop-down list.
14) Click OK.

Entering a Percentage Rate for Drift Bound
The percentage rate for drift bound only affects the Automatic Line Balancing.
The percentage rate for drift bound specifies at which percentage rate the

subsequent station should be locked for the execution of processes. This value
should always be higher than a 100%.

During balancing the Automatic Line Balancing takes the corresponding
weighting of processes into account. Under this aspect the occupancy of the
stations is calculated.

A high number of processes can be executed simultaneously at a 100% in
order to be able to manufacture certain product variants. In the maximum case
this would mean that all processes determined for a station should be
executed simultaneously at a 100%. All processes are therefore added up.

With regard to the occupancy of a station this means that the occupancy
increases to 220%, for example, when taking the weighting occupancy into
account that is utilized 100% on average.

In example, the percentage rate for the drift bound is entered at 200%. In the
case of occupancy 220%, this value is exceeded by 20%. Automatic Line
Balancing automatically locks the subsequent station because of the entered
percentage rate of 200% for the drift bound. If the occupancy is below this
value, the subsequent station is not locked.

Therefore, you should already consider how high the maximum occupancy for
certain product variants could be before the planning process. Based on this
you should determine the percentage rate for the drift bound. In the case of
MultiCycles, i.e. processes that are executed at several stations, the
percentage rate does not make any difference to the drift bound.

Percentage rate drift bound

200%

Locked station 2

= 100% BCCUPaNe)

S1 S2 S3
Processes at 100% simultaneously = 220% occupancy

Figure 24: Schematic Display — Locked Station

Specifying Performance Parameter for Calculation
Use this dialog to specify the method according to which you want to calculate
the balancing process. Please refer to the Figure 25.

The Automatic Line Balancing process logic is based on the priority relations
specified in the Priority Graph. A priority relation describes the order of
processes. In Automatic Line Balancing, the ranking values are calculated on
this basis. The ranking value is an abstract value used for calculation. The
process times serve to calculate process ranking values.

To Specify Performance Parameter for Calculation

1) Enter the Process Graph name

2) Enter the balancing line
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3) Specify the rule for processes. Please refer to the Automatic Calculation.
Automatic Calculation

There are two main aspects for Automatic Calculation:

» Ranking value calculation according to the sum of successors.

» Ranking value calculation according to the maximum of successors. This
calculation determines the critical path.

Parameter for Automatic Balancing

Process Graph: INBW ProcessGraph in Balancing

Line: IElaIanc:ing

—Automatic Calculation

Selection Rule for Processes

i* Ranking value rule (Sum of successors)
i~ Ranking value rule (Maximum of successors)

" Random Selection

Scheduled for Station areas
i+ “workplace with min. utilization

= Random Selection

Back | Cancel |

Figure 25: Specifying the Calculation Dialog

The processes for calculating the balancing process are referred according to
the selection made.

Process 3 | Process 4
. L .
3min 1 min
Process 1 Process 2
2 min | 1min
%
Process 5 .| Process 6
: > :
4 min 2 min

Figure 26: Example of Ranking Value Calculation — Critical Path

The Method
The priority relations will be specified in the Priority Graph. Ranking values are
determined by these relations. Ranking values are specified by the time.

Thus, process 4 is assigned ranking value 1 because the process time lasts
1 minute. Process 6 is assigned ranking value 2 because the process time
lasts 2 minutes. If there are no succeeding relations with these two processes,
the ranking value will be calculated by the precise process time. Please refer
to the Figure 26.

The further process ranking values will be determined by the priority relations:
There are different ranking values for a single process depending on the
method used.
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E | Ranking Value Example for Process 1.:
Xample g Ranking value according to sum of successors: Ranking value 13 (13
minutes).

= Ranking value according to maximum of successors: Ranking value 9 (9
minutes)

The example provides a detailed description of the two methods.

Ranking Value Calculation according to Maximum of Successors:
The red arrows indicate this relation. Please refer to the Figure 26.

Ranking value selection rule:
» Process 6 = Ranking value 2 (corresponds to a process duration of 2
minutes)

» Process 5 = Ranking value 6 (corresponds to a process duration of
process 6 and 5 and the sum of 6 minutes)

» Process 2 = Ranking value 7 (corresponds to a time of 7 minutes, which
is the sum of the two previous processes as well as its own process time).

= The process 1 = Ranking value 9
Ranking Value Calculation according to Sum of Successors
Please refer to the Figure 26.

* Process 4 = Ranking value 1
= Process 3 = Ranking value 4

* Process 2 = Ranking value 11: This ranking value is determined by the
sum of the times of processes 6, 5, 4, and 3.

=  Process 1 = Ranking value 13.

Conclusion

In the maximum ranking value selection, processes corresponding to these
determined values will be balanced successively. The sum ranking value
selection will not deal with the critical path. Processes will be balanced
successively according to the ranking values and priority relations. In addition,
there is a further principle: Random selection Here, processes will be
balanced. Ranking values will not be taken into account.

4) Specify the schedule for selection areas. Please refer to the Planning of
Station Areas.

Planning of Station Areas
Scheduled for Station arsas
i+ Wokplace with min. utiization
" Random Selection
Figure 27: Planning of Station Areas
This area is the local area in which a process is to be executed.
=  Workplace with minimum utilization: This balancing process first
concentrates on the workplaces with minimum utilization.

= Balancing process according to Random Selection: The utilization of
a workplace will not be considered here.
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5.4.4

L)

5) Click Run. The balancing process will be recalculated.
Station Management

Work areas (workplaces and material supply areas) which are not to be
assigned processes or bins are blocked in the Station Management dialog.
When work areas are blocked, current situations which may result from
ongoing planning are considered. All stations and workplaces of the balancing
process dialog are available for blocking workplaces and material supply
areas. Please refer to the Figure 28.

Note

You cannot use the Station Management dialog unless you have executed a
balancing process for a conveyor.

To Open Station Management Dialog

1) Click Station Management to open the Station Management dialog.
Please refer to the Figure 20.

The following items can be blocked:

=  Workplaces and material supply areas at the station.

Work areas assigned by processes or bins cannot be blocked at all. The
display of this dialog may change. Only work areas specified with the first
balancing process of a conveyor will be displayed.

4

MateriallL) _I1U '[] _IZU '[I i : v[I _50 .[I ‘50 - —?D - -aU - _90 -
. N 700 700 | | |

r I I [

IU o | IU v||

1
-
=

Engine/Rear

Right

r
Meterial(R) I” =|'|

1
|;1

\_I; =

I I [ [ I
IU vI IU vI ID vII IU vII IU vI

Cancel

Figure 28: Station Management Dialog

Blocking Workplaces

Workplaces can only be blocked if they have not yet been assigned by a
process. Blocked workplaces are marked by a grey box in this dialog. If
blocking is made by a MultiCycle (marked by a red rectangle, Please refer to
the Figure 29) i.e. a process comprising at least two stations, it is marked by a
checkmark in the grey field. Boxes next to the workplaces that are not grayed
out can be blocked.

2) To block a workplace, click empty box. A blocked workplace cannot be
checkmarked. Please refer to the Figure 29.

Left B v -
EngineRear Il H ®
Right i I B

Figure 29: Blocked and Unassigned Workplaces
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5.4.5

Locking the Material Supply Area

You can lock individual portions of the material supply area of a station, with
the aid of the Locked area... menu item in the job view. The locked area of an
occupied material supply area can only be changed, if the locked space is at
the end of the station area. Open areas can be designated as locked space at
any given time. Please refer to the Unlock or Lock Material Supply Area.

Locked
2 Station 2

Figure 30: Locking the Material Supply Area

To Lock the Material Supply Area

1) Specify the area which is to be blocked for the purpose of material supply
at a station.
The area is specified in meters. There are two default values to select
from in the selection list: the station length and the zero value if the
material area has not yet been blocked.

e |

Figure 31: Default Values

2) Left-click the field and mark the number. The next step is to enter the
value for the blocking. In the example, an area of 4 meter on the right side
of the station is blocked. The grey area indicates the blocked area. Please
refer to the Figure 32.

ragne |
2_staion2

Figure 32: Example for a Blocked Area

Displaying Process Length

Use the Process Length menu item to display processes differently in the
Automatic Balancing view. The processes can either be displayed with priority
relations or with weighted times — depending on the usage. Use the tool bar
buttons to select the views.

Fix

Process Length » _

Process Color b MaxTme

Figure 33: Process Length Menu Item

Displaying Process Length with Equal Length

This display corresponds to the Fixed menu item. This display includes all
processes with equal length and priority relations independently of the process
duration. This display offers you a quick overview of all processes and priority
relations of a balancing process.

Displaying Process Length with Weighted Time
This display corresponds to the Weighted Time Fix menu item. This display
contains all processes according to the weighted process duration without
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Max. Car

priority relations. In addition, potential waiting times between processes due to
a priority relation or to the station linkage are displayed. You can use this
display to view the actual assignments of the processes to the stations that
can then be edited manually for example, to reduce waiting times.

| Engine/Rear - 1,710 min - 1 WP

’ 1
| ...‘v \‘
\
| \
I Right - 1,830 min - 1 WP

Figure 34: Displaying Waiting Times between Buffers

Between processes 002700 and 003100 (workplace rear) there is an actual
waiting time due to the priority relation between both processes 080410
(workplace on the left) and process 003100.

Left-click the process to display the priority relation.

Each balancing process aims at the avoidance of waiting times between
processes. If, nevertheless, you cannot avoid waiting times, you will be able to
quickly correct the waiting time in this display. For example, by assigning the
workplace processes manually. Please refer to the Figure 34.

Marking Processes for Max. Car — 100% Display
This display corresponds to the Maximum Time menu item. Please refer to

the Figure 33.

In this display, all processes are represented with the actual process duration.
The weighting is 100% here. This display does not consider waiting times.

Note

If for a balancing process you use processes of which none have been marked
as Max. Car, no processes are shown in the 100% display.

= Inthis display only the processes marked as Max. Car in the properties
dialog of a process are displayed.

= As of Version R16 the processes are marked as Maximum Vehicle
only in the balancing in the properties dialog of the process. In
contrast to previous versions, the mark applies only to this balancing. In
the standard configuration, the processes are marked as Maximum
Vehicle after the balancing has been started. Changes to this mark must
therefore be made directly in every balancing.

» Marked processes as Max. Car of such processes are used for the
vehicle which has the highest percentage of process time volume.

BllProcesst x|
~Description
{roc1
Pracess N°'I1 & ranusl € automated
General I
~Pr time
Maximum accord. to MTM [min| 1,000 Average [min]: 1,000
Version weighting [%6]: 100 Max. Car v
Option code rule [((a)!a+b)lb+c;

Figure 35: Marking Process in the Properties Dialog as Max. Car
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5.4.6

L2 Work height

O

For the planning of alternative processes Please refer to the Planning
Alternative Processes in the Process Graph.

Process Color: Displaying Work Areas and Work
Heights

Using the Process Color menu item, you can, by highlighting, display the
processes either according to the working height or the work position at the
vehicle. Working height data and the work position of a process are to be
specified in the Properties dialog. You can change the display according to the
corresponding usages. You can also select the views using the tool bar
buttons.

Process Color _
Height

D wark height

Figure 36 : Process Color Menu Item

Displaying Processes according to Working Height

According to the slightly altered rule: Automatic Line Balancing offers menu by
providing optical process tracking. With coloring of processes, you will be
provided with a quick overview of the height at which a process is carried out
at a workplace. You will see this display using the Priority Graph and
Automatic Balancing views.

Figure 37: Displaying Working Height Colors

Displaying Processes according to Work Area
Processes will be displayed here according to the work position on the car
body. There are two main types:

= Processes executed out at a single workplace only.

= Processes positioned in an intersection — i.e. processes that can be
executed at two workplaces. Each vehicle workplace is marked by a color.

Processes only carried out at a single workplace have the same color as the
workplace. Processes in an intersection are colored grey.

Processes carried out at single workplaces are marked by a circle with the
respective color.
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rear Engine compartment

left
;. -
- Engine compartmentirear

Figure 38: Example for Assignments of Colors to Body Point

5.5 Extras Main Menu

551

Use the Extras main menu to print the valuations of a station assignment,
process list, and Group overview in an Excel table. The three Automatic Line
Balancing valuation options will provide you with a quick overview of the
important performance data of a balancing process. The Consistency Check
dialog displays the processes which caused an error in the balancing process
and provides an error description. Following that description, an error might
result by disregarding priority relations.

| Options  Window

ExcelEvaluation Station Assignment
Options »  Process list
Consistency Check.,, Ctrl+K Group overview

Figure 39: Extras Main Menu
Excel Evaluation

There are three valuation types:
=  Station assignment, Please refer to the Figure 40 and Figure 41.

=  Process list, Please refer to the Figure 42.

=  Group overview: You will be provided with each field of the valuation list in
chapter: Group Overview View.

Station Assignment Valuation
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Figure 40: Station Assignment for a Balancing Process — Part 1 of the List

Station
This table column area shows the station and workplace which are assigned
processes. The table description starts at the left. It includes the following:

=  Station number, process type: manual process (manu) or an automatic
station (auto).

»  Process type: There are two possible entries: manu which designates a
manual process and auto which designates an automatic process (robot).

= Name of the workplace where the car body process is executed (on the
left, rear, etc.).

=  Number of workers (MA) and operating equipment required for the
execution of this process.

Process Number - Description
=  Process number with a short description of the execution type of the
process. Please refer to the Figure 40 and Figure 41.
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Average process duration Max. process duration
min % min %
5000 5714% £.000 57 14%
4260 30,43% 4.260 3043%
1.700 1214% 1.700 12,14%
0,000 0,00% 0,000 0,00%
0,000 0,00% 0,000 0,00%
13.950 99,71% 13.960 99,71%
2700 38,57% 2.700 3857%
1.700 24 29% 1.700 24 29%
0,000 0,00% 0,000 0,00%
4,400 2,86% 4.400 62,86%
0820 11,71% 0,820 171%
0,500 714% 0,500 7.14%
0840 914% 0,840 9,14%
0500 357% 0,600 857%
0,000 0,00% 0,000 0,00%
2.560 36,57% 2.560 36,57%
7750 5536% 7.750 55,36%
4000 28,57% 4000 28,57%
1850 1321% 1.850 1321%
0,400 2,86% 0,400 2,66%
0,000 0,00% 0,000 0,00%
14.000 100,00% 14.000 100,00%
3915 55.93% 3815 5593%
3000 42.85% 3,000 42.86%
007 024% 0,017 0,24%
6.915 99,02% 6.932 99,26%
2590 41,29% 2.890 41 2%%
2830 41,29% 2890 41 29%
1201 1715% 1.201 17 15%
0,000 0,00% 0,000 0,00%
6.981 99,72% 6.981 99,72%
2700 3857% 2700 38,57%
2665 38,06% 2685 38,06%
1500 2285% 1,600 22 86%
0,000 0,00% 0,000 0,00%
6.965 99,49% 6.965 99,49%

Figure 41: Station Assignment for a Balancing Process — Part 2 of the List

Average Process Duration

These two columns display the weighted time in minutes. The percentage
corresponds to the percentage share of weighted process time in the takt time.

Maximum Process Duration

The maximum process time corresponds to the actual process duration without
weighting. The percentage corresponds to the actual percentage share of
weighted process time in takt time.

MultiCycles
The percentage shares are calculated according to the number of cycles in the
case of MultiCycles.

Process List Evaluation
Designation of columns and lines are fixed in Automatic Line Balancing and
therefore cannot be changed.

ml Note

You will find a description of the evaluation list fields in the Process list view
chapter. Please refer to the Process List View.
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B4 Microsoft Excel - Process List_14.10.2002.xls =8|
J Datei Bearbeiten Ansicht Einfigen Format Extras Daten Fenster 2 Jﬂﬂ|
DERERY|[$BRI| v - @z A HE @ -,
Am o = 24
A B c D E F G H J 3‘
Value
Adding | Max. pro- | Version
Percen- CESS- weigh- | Pro-cess
1 | no |Designation Type | tage duration | ting duration | Area  |Material Resources
2 | 1 |Versteifungen li.+re. filr AHV in Langstrager montieren Manu 0 1.340 100% 1.340 BML
3 | 2 |Versteifungen li.+re. filr AHV in Langstrager montieren Mlanu 0 1.340 100% 1.340 BML
4 | 3 |Quertrag.fAHY mont.(Abschnitt 2) Manu 0 1.070 100% 1.070 BML
5 | 4 |Cuertrag fAHY mont. (Abschnitt 2) hanu 0 1.070 100% 1.070 BhL
Alurad
5 |Kugelkopf einlegen Manu 0 0600 100% 000 BMR  [225/550
i
7 | B |RWT (Powerliftgate) Kugelzapfen filr Hydraullkzylinder re einschr | Auto 0 0250 100% 0250 BhL
B | 7 |RWT (Powerliftgate) Kugelzapfen fir Hydraulikzylinder |i einschraub| Manu 0 0250 100% 0280 BhL
9 | 8 |RWT (Powerliftgate) Halter Purnpe montieren hanu 0 0700 100% 0700 BhL
10 9 |RWT (Powerliftgate) Hydraulikzylinder li montieren Manu 0 1.500 100% 1.500 | BML-FML
11|10 |RWT (Powerliftgate) Hydraulikleitungen verlegen und einchlipsen  |Manu 0 0,300 100% 0300 BhL
12 | 11 |RWT (Powerliftgate) Hydraulikpumpe in Halter setzten und befesti | Auta 0 0700 100% 0./00 BhL
13 | 12 |RWT (Powerliftgate) Wegsensor re montieren hanu 0 0300 100% 0300 BhL
14 | 13 |techn. Flossigkeiten und Klima prifen hanu 0 4.260 100% 4260 BhL
15 | 14 |Fondkanal Boden { Adapter an Klimaanlage ) Manu 0 0180 100% 0180 BhL
16 | 15 |Fondkanal Boden hinten quer Manu i 0,380 100% (0,380 BML
17 | 16 |Fondkanal Baden hinten quer fir Kopfausstramer/Seitenausstramer Manu 0 0400 100% (0400 BML
18 | 17 |Klimakasten im Fond vormontieren Manu 0 0500 100% 0500 BML
19| 18 |Klimakasten Fond an Karosse montieren hanu 0 1.600 100% 1.600 BhL
20 | 18 [Kondenswasserablaufschlauch Fondklima montieren Manu i 0500 100% 0500 BML
2120 |RWT Tillle li an Stelle Kugelzapfen fir Hydraulikzylinder montieren | Manu 0 0150 100% 0,150 Bt
22 | 21 [Klimakasten im Fond vormontieren Manu i 0500 100% 0500
23 | 22 |Klimakasten im Fond montieren Manu 0 1.600 100% 1.600 BML
24 | 23 |Kandenswasserablaufschiauch Fondklima manti Manu 0 0500 100% 0500
26 | 24 |Schloitoberteils (Laschen) li. . an Motorhaube montiersn Manu 0 0g20 100% 0520 BhL
Alurad
|44 p [p\ Tabelle1 { Tabelle2 £ Tabelea |4]
Bereit | ] 1

Figure 42: Process List Evaluation Example
5.5.2 Setting the Balancing Options

General data for the display of a balancing process are to be specified in the
Options dialog. The Settings dialog is divided into General, Balancing,

Load/Save, and Display.
General

1) Select the Checkbox Enable Undo to enable Undo function.
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[V Show restriction violations on moving

v Show consistency check aher dong an aukeakc haincng

[V Manage undefined station heights automatically

General Settings | Plantype forms | Relations
General Display
Enable Undo Description
Show restriction violation dialog when moving processes Show option-dependent processes highlighted
Show consistency check after automatic balancing Material area:
Balancing (® Show container number
‘ [] Manage unassigned stations automatically O Show patt number
Manage shelves automatically Bt
[ Merge Tools automalicaly Show 2D View scaled [Orly workplace width |
Enable Standard Processes :
Material Planning Calors
Logistics Planning [[]8Bit color made
Model-Mix No duplicate parts bins for same Parts inside v Precedence graph
Show process number Node width | 1200

Rotate all contai * )
[[] Rotate all containers by 90 P 5howipracessiame: Node height 0
Load/Save
[] Lock processes on startup
[ Loading of parts and containers by a parent object
[ Cale number of parts by number of part-relations at a process
TSA save mode Don't save TSA's v
Load Default Values Export Import 0K ] [ Cancel ]

Figure 43: Dialog for Setting Options
Show Restriction Violations on Moving

This function is activated in the standard configuration. If you deactivate Show
restriction violations on moving, the violation of restrictions will no longer be
displayed in the performance view of the work load balancing when the
processes are moved.

Show Consistency Check after doing an Automatic Balancing

This function is active in the standard configuration. If you deactivate Show
consistency check after doing an automatic balancing, consistency checks
will no longer be displayed after starting or re-starting the work load balancing.
Please refer to the Figure 50.

Balancing

2) Select the checkbox Manage unassigned stations automatically to
enable the functions described below that option.

Manage Shelves Automatically
If you enable Automatically manage shelves:

=  Empty shelves are removed in the balancing processes.

=  When moving a process to another station to which part bins placed in a
shelf are assigned, a new shelf is generated in this station as long as no
appropriate shelf is available in this station.

Manage undefined station heights automatically

This function is active in the standard configuration. If you have activated
Manage undefined station heights automatically, the previously defined
working height of the first process is applied to the station when the process is
inserted. Please refer to the Figure 45.

Merge Tools Automatically

When you assign tools to processes, ALB instantiate such tools in the
respective stations. If a tool is required by two different processes in one
workplace, the software should instantiate only one single tool.

Automatic Line Balancing
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The DPE calculates the right number of necessary tools at the line. When
saving the data to the hub, it create instances of the tools. The tool information
is used by ALB to instantiate the right number of tools at the right place in the
line. That means, if Tool 1 is required by Process 1 in Station 1/Workplacel
(S1/WP1), and another Tool 1 is required by Process 2 in the same workplace,
the algorithm has to put only one tool in S1/WP1.

If the Process 2 is moved to another workplace, such a Tool 1 needs to be
instantiated in this workplace too, if not already existing there.

In ALB if Tools < Options < Settings < Automatically merge tools mode
ON, the tools view (ALB < Tools < View) is visible and Station tool nodes are
available in DPE.

In ALB if Tools < Options < Settings < Automatically merge tools mode

OFF, the tools view is not visible and Station tool nodes are not available in
DPE.

In ALB, if you move process from one workplace to another. The
corresponding changes appear in tools view, the process get listed in
workplace to which it has moved.

In ALB, if you delete a tool process relation in DPE for which a station tool
node exists. The corresponding ALB tool node is removed in DPE also.

Show individual tools for each workplace

= Tools View: There is a view showing the individual tools for each
workplace. The view is shown on all workplaces with tools. For each
workplace it shows the tool instances. For each of these tools it show its
processes performed at that workplace.
1) Select View from Contextual menu in Workplace.
2) Select View menu > Tools.
3) Select Tools in the contextual menu of the Balancing List View
4) For tools list, Main Menu > View Balancinglist >Right-click contextual
menu > Balancing List View.
All these commands are enabled only if “Merge tools automatically” is
checked in ALB settings.

= Different Behaviors

» From OFF to ON: The tool instances are calculated immediately. When
saved, the instances are saved too.

» From ON to OFF: The tool instances are removed immediately. When
saved, the instances are removed in the E5 hub too.

» From ON to OFF to ON, then save changes: The tool instances are
removed immediately. Then they are created again, but with different
object IDs. So when saving, the existing instances are deleted and new
instances are created.

Default setting for Merge Tools
= You can change the default setting for “Merge tools automatically” by doing
a customization at the project level.

= By default, the option “Merge Tools automatically” is unchecked. You can
confirm this by clicking the “Load Default Values” option in the left corner
of the ALB Customization dialog box. If this check box is checked, then
the default setting for new balancing will be checked in ALB Settings. You
can change this in ALB under Options > Settings.
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[v Lock processes on startup

Pre-Requisites: Configuration in the DPE Global Library

=  Before starting ALB, check if plantypes are properly configured. The plan
type of the Tool should be properly configured and it should be a child of
the Plan type Station.

Pre-Requisites: Relation between the Tools and Processes

= Before starting ALB, ensure for valid Wokplan and all the processes in the
work plan should be properly related to the Tool in the Project Library.
Tools are created in the Project Library and then it is linked (Drag & Drop)
to the Processes.

=  Process Uses Resource is the relation used for linking a tool to process.

Note

The correct calculation of tools is not available for tools that are used by two
parallel workers e.qg. in two “Multi-Man* processes. The software does not
distinguish between movable (e.g. screw driver) and immovable(e.g. welding
robot) tools The software does not showthe graphical representation of the
tool in ALB 2D/3D View. It does not recognize the objects that were created
outside the ALB and does not allow to load them.

Logistics Planning Mode
The Enhanced logistics planning mode is set in the configuration dialog of
ALB.

It is basically set globally at the project level: Contextual menu of the Project <
Extras < Balancing ALB Configuration > ALB Customization
OR
It can be overwritten locally for the specific user in the ALB application
menu: ALB Main Menu > Tools > Options > Setting

The default value for Logistics Planning > Model Mix is No duplicate parts
bins for same Parts inside material area.

Load/Save

3) Select the checkbox Lock Process on Startup.
Enabling this field, the processes used for the balancing process cannot
be edited in the PPR-Navigator. Therefore enabling this field ensures, for
example, that process times can be changed while working with the
balancing process.

Parts and Containers are linked by Parent Object

Enable this field only if you want to plan different product variants (Parts A...Z)
using a so-called organizational position variant. In this type of planning the
relations (process and part bins) are formed exclusively via the parent object.

You must first take into consideration the method you will use to plan the
individual variants (Part A...Z) in the structure; for example, using temporal
effectivities for the variants.
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Product 1s first processed by Ressource provides poduct
product
Parent ohject
Y ] ®| | part bins
/__.f’ R
< ‘ ............. 5. S
Process PartB % l(’:artz

Figure 44: Use Parent Object for Planning Schema
Calculate Number of Parts by Number of Part Relations at a Process

[v iCalculate number of parts by number of part relations at a process

Figure 45: Calculate the Number of Parts by the Number of Part Relations at a
Process Checkbox

3) If you activate the Calculate the number of parts by the number of part
relations at a process option, all identical parts must be linked individually
with a process — structural model.

4) By deactivating the Calculate the number of parts by the number of
part relations at a process option, all parts can be linked with a process
at the same time — reference model.

Display

~Display
Balancing
Description

[v Show option-dependent processes highlighted

Material Area: ¢ Show Container Number (" Show Part Number

Figure 46: Display

5) Select the Checkbox Show option-dependent processes highlighted to
optically display processes which are assigned special equipment parts.
Processes are assigned special equipment parts according to a code rule.

Material Surface
6) If you activate Show parts bin number, the corresponding parts bin
number for a loading unit is shown.

7) If you activate Show part number, the corresponding part number of the
part for the loading unit that is assigned to this loading unit is shown.

Figure 47: Example of a Palette with Parts Number

2D View Scaled Display
Select the option for 2D View in other scale modes. By default, the option is
Only workplace width.

By default, the 2D View is not displayed scaled. With the help of the two
options (Only Workplace Width, All) you can display the 2D View in other
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|

Caolors
[~ 8-Bit color mode

scale modes. This might be helpful if the width of the workplace is too small so
that the process cannot be displayed within the workplace.

Scaling will scale workplace width depending upon how small the actual
workplace width is given in settings so that all processes are visible. In this
regard, if the effective workplace width as is specified in the balancing settings
is too small, the scaling will be done large. For a minimal workplace width,
scaling will be large.

Option Only Workplace Width

With this option you can scale the width of a workplace, so that all assigned
processes of the workplace can be shown. You should be aware that as a
result of this, the length and width of the station has not the same scale.

Option All

With this option you can scale the whole view in a larger scale. The view is
scaled in that way that the workplace width is so big that the processes can be
displayed within the station. Because the station length and the material area
geometries are also scaled with this factor, this can lead to an unhandy size of
the material areas or stations.

Activate 8-bit Color Mode
Activate this mode only if you can display the graphics on the computer in 8-bit
color mode.

Priority Graph
This area specifies data for the display of processes in the Priority Graph view.

JE Priority Graph
v Show process number MNode width I1 200
I~ Show process name Node height  |500

|
Figure 48: Priority Graph
8) Select the Checkbox Show process number and Show process name

to display the processes with the corresponding names and numbers in
the Priority Graph view.

9) The Node width and Node height fields are both used to specify the size
for displaying the process in the Priority Graph view. Node width and node
height are to be specified in pixels.

10) Click Load Default Values button in ALB Customization dialog box to

load the default values.

Note

Changes in defualt settings are are effective from R20 only. Projects upgraded
from R19 or previous versions, have some changes in default settings and you
have to change them manually.

Show Options for Walkways

In the Walkways dialog you can determine the generally valid base data for
viewing the walkways. These settings apply to all stations and workplaces of
the balancing which is currently to be edited. Please refer to the Figure 49.

The Base data determine:

= Over which length the body should be viewed in millimeters

=  Over which width the body should be viewed in millimeters
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=  How the start position of a body should be and how the viewing of the
walkways should be started.

= At what walking speed an employee should cover the walkways.

x
-Base data
Length of body [mm] |
Width of body [ram] 2000
Start position of body [mm] | 1000
Walking speed [m/s] l 0.2
Ok I LCancel |

Figure 49: Entering Base Data for Walkways Viewing Dialog

By determining the start position of the body the position for the first process is
defined, in addition, the viewing of all further walkways for the workplace
should be shown. The walkways are shown between the processes as well as
between processes and material containers.

5.5.3 Executing Consistency Check

In the Consistency Check dialog the consistency of a balancing process is
checked. In case of a recalculation of a balancing process, Automatic Line
Balancing will automatically execute the consistency check. Please refer to the
Figure 50.

Consistency Check N x

= [New Process] Prifprozef
Successor process 'New Process' starts before the
= [New Process] Prozel 4
Successor process 'New Process' starts before the
Stations

| | |

Show I Refresh | Expand | Close |

Figure 50: Consistency Test Dialog

You can execute a consistency check at any time during the manual editing of
a balancing process. The dialog will display the violations. Each displayed
violation of consistency will briefly be described.
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gxpanLI

Violations of consistency may occur if:
=  Material planning has not been completed.

»=  Priority relations have been violated; for example, a station has manually
been assigned a wrong process.

1) Click Refresh to display the current violations of consistency.

Quick Search for Processes that Violate Consistency
You can display consistency violating processes in the Consistency Check
dialog.

2) Select a process from the dialog. Click Show to display the selected
process in both of the Automatic Balancing and Priority Graph views.

3) Alternatively, you can select a process by double-clicking on it to display it
in both views. Please refer to the Figure 50.

Expanding
All violations of consistency are opened and displayed with the Expand button.
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6. Display of Views

The various views are described below:

6.1 Precedence Graph View

Pr%ss list

v Balancing
Balancinglist
Statistics
‘Workplacelist
Workplace
Group overyview

The Precedence Graph view displays the processes and priority relations
between the processes. The displayed process order is based on the Process
Graph used for the balancing process. The priority relations will be specified in
the Process Graph. This view cannot be edited. Changes will have to be made
in the Process Graph. Double-click a process to open the Properties dialog
that displays the process performance data.

i

i

200700 [I 30010

240010 | 240000 ! @
—J —J ~
2400 ll 24000
< | LILJ

Figure 51: Example of a Priority Graph View Display

6.2 Process List View

View
Precedence Graph
. Process list

Balancing
Balancinglist
Bar Graph
Statistics
Workplacelist
Workplace

Group overview

In the Process List view you can display all processes for the Automatic Line
Balancing (All Processes button). Double-click a process to open the
Properties dialog that displays the process performance data.

All three pages of the Process List that are available display the only
processes belonging to the active Automatic Line Balancing — you may for
instance balance the workload according to the model mix mode. In this mode
you can balance the workload of several variants.

Upon start of the Automatic Line Balancing, you can decide whether you wish
to calculate the work load from processes for individual stations automatically,
as previously, or if you wish to add the processes manually to the Automatic
Line Balancing (Please refer to the Manually Balancing Processes).

In the title bar of the Process List, three buttons are provided for selection of
pages:

=  All Processes: Show all process
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= Balanced Processes: Show all balanced process

=  Unbalanced Processes: Show all unbalanced process

40

The All Processes page displays all balanced and unbalanced processes. On
the two pages Balanced Processes and Unbalanced Processes the

processes are displayed on the basis of their assignment.

On the next few pages you will learn how to control the display features of the
new Process List — please refer to the Efficient use of the Process List for
Automatic Line Balancing.

To display a page, click the respective button. When the page is activated, the
label appears in bold type — in the Figure 52 the page All Processes is

highlighted and therefore activated.

i
I AllProcesses I EBalanced Procssses I Unbalanced Piocesses ‘

No| Statons | ProcNo | Desciption] Tipe | % | MasCar| Max Paocesstime | Dotion weight | Procss time | Aves | Stabonink | No ciMat | No.of Bes | Product Variant
1 2 Pioc)  Maud 10 x 2167 =% 0542 Workplan 1.1 -
2 s Pic3 Hangd 1008 x 1167 100% 1167 VML 1 Workplan 1.1 -
3 g Proc8 Manal 1008 « 1,167 1002 1167 3 Workplan 1_1-
4 7 Poc? Mand 1008 x 1000 1002 1000 HA 3 Workplan1_1-
5 3 Pt Mand 1008 x 1667 1002 1567 VR 1 Workplan 1.1-
3 4 Pcd Hangd 1008 x 1167 100% 1167 =M 1 Workplan1.1-
7 2 e Hanal 1008 «x 2167 1002 2167 VMR 3 Workplan1_1-
8 1 Fioc Mangd 100E x 1667 100% 1857 a2 3 Wokplan1_1-
3 3 Fic3 Manud 1008 x 2833 100% 283 VM Workplan 1_1-
0 5 Pc3 Hand 1008 x 2687 100% 287 =L Workplan 1.1 -
1 10 Pocld Memal 1008 x 250 1002 2500 -8 1 Workplan1_1-
2 11 Piocll Mangd 1008 x EST 100% 087 M Workplan1_1-
13 12 Prcl2 Manud 10 x 2833 1002 283 YL 1 Workplan1_1-
i 13 Picl3 Hand 100E x 250 100% 250 HL Workplan1_1-
15 14 Pocld Mamal 108 1000 1002 1000 VMR Workplan1.1-
16 15 Fioc15 Mangd 100E «x 0500 100% 8300 VM Wokplan1_1-
7 15 PiclE Manud 10 x 1687 100% 157 =M Workpln 1.1 -
18 17 Pocl? Mansd 1008 x 0500 100% 630 =L Workplan 11 -
13 13 Pocll  Mamal 1008 x 0833 1002 083 =R Workplan1_1-
4| |+
Sunme Mz, Processtime | 30667 | Sum Processtme 29,042

Figure 52: Process List Example

If unbalanced processes exist, the view display the unbalanced processes if
the view is opened. Otherwise it is opened in Mode “All Processes”.

Process can be highlighed in all open windows either by clicking/selecting a

process. You can select process in any open view and it will get higlighted in
other opened view.

Assign processes from the unbalanced processes pool to a workplace:

Process List Window

= Drag and Drop from Process List window to Balancing2D View.

= Drag and Drop from Process List window to BalancingList View.

= By contextual menu on one or more unbalanced process(es): the

contextual menu shows a list with all stations/workplaces that exist in the

balancing.

Unbalance a process

Balancing2D View

= By contextual menu on a process: The contextual menu has an entry
called Unbalance.
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= By Drag and Drop to the process List window. Drag and Drop is possible if
the Process List shows the unbalanced processes, otherwise the mouse
pointer icon shows that drag and drop is not possible.

BalancingList View

= By contextual menu on a process: The contextual menu has an entry
called Unbalance.

= By Drag and Drop to the process List window. Drag and Drop is possible if
the Process List shows the unbalanced processes, otherwise the mouse
pointer icon shows that drag and drop is not possible.

For a new balancing all processes are put to the unbalanced process pool.
After you run the automatic balancing, all processes have been balanced (the
unbalanced process list must be empty),

Process can be moved from the unbalanced pool to the balancinglist:

= [f the process is moved on another process, the moved process must be
inserted behind the destination process.

= [f a process is moved on a workplace, the moved process must be inserted
as first process if the original station number is smaller than the destination
station number; otherwise the moved process has to be inserted as last
process.

Process can be moved from the balancing list to the unbalanced process pool
by contextual menu or drag and drop.

Column Information of Displayed Processes

The single Process List processes are arranged in lines and given a serial
number. The Process List structure corresponds to an Excel sheet. Important
process information will be displayed in the assigned columns.

= By clicking the column header with the mouse, you can sort respective
column of the Process List.

Station and Workplace

In the Stations column, the stations and workplaces for already balanced
processes are displayed. If the process is still unbalanced, the line in this
column remains empty.

ﬂProcess List {(All Processes)

I | AllProcesses ‘ I

NoJ Stations I
Station 1 - Right

Station 1 - Left

Station 1 - Left

Station 1 - Engine bay/back
Station 1 - Engine bay/back

WO~ O & W -

—_
(=]

1
Station 1 - Engine bay/back

Station 1 - Right

P BT ISP Jre S B SR Y
W00~ @O N

Figure 53: Station and Workplace Column
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Description
This column displays the name of the process.

Type

This column describes the process type. If the process is performed by
workers, it will be described as manual. If the process is performed by
machines, it will be described as automatic.

Value Added (VA)

This column displays the value-added process share in percentages. If the
value is 90%, the value-added share will amount to 90% and the non-value
share will be 10%. The non-value added share of a process indicates the
share that still needs to be optimized. Please refer to the Figure 52.

MaxCar
Processes, which are displayed in the Automatic Line Balancing on the basis
of the MaxCar option, are indicated by an “X’ in this column.

This display corresponds to the menu entry Maximum process duration.

Maximum Process Duration
The column displays the actual process time of the processes, i.e. weighted
100%. Idle times are not taken into account.

Variant Loading
This column displays the process usage frequency with a product variant in
percentages.

Process Duration

This column displays the weighted process time of a process in minutes. The
weighted time always depends on percentage of the variant weighting: for
example, if the process variant weighting is 50%, the weighted process time is
50% of the actual process duration. The weighted time indicates how often a
process is used for a product variant i.e. in a layer.

Area
This column indicates the local area where the process is performed on the
product.

Station Linkage

This column indicates whether the process can only be performed at particular
stations. A 5-10 entry would mean that this process was linked to stations 5-10
and was therefore only performed at these stations. The data of this column
correspond to the station numbers.

Number Material

This column indicates whether additional material is used to perform the
process. For example, assemble a windshield wiper. The number in this field
indicates the number of additional parts needed for the process: number 1
indicates that 1 additional part is needed, which is a windshield wiper.

Amount of Operating Equipment

This column indicates whether additional operating equipment is used to
perform the process. The number in this field indicates the amount of
additional operating equipment still needed for the process. Please refer to the
Figure 52.

Product Variant

The column Product Variant displays the process graphs on which the
planning of the processes for the Automatic Line Balancing of the product
variant is based. Only the processes of the active variant are displayed.
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Reordering of Columns
1) Open ALB in a New Line. Please refer to the Figure 2.

2) Goto ALB Main Menu > View > click Process List/ Balancing List/
Workplace.

You can sort\re-order the columns by drag and drop to different position. Yiou
can drag and drop only one column at a time.

The position of the columns are retained as the same on re-opening the ALB.
The position of columns after reordering is retained:

e When the list view window is opened again in the same session of ALB.

e When ALB is closed and opened on the same or another line & list views
are opened.

e When ALB and DPE are closed and launched again and list views are
opened.

The sorting\re-order of the columns can also be done to the user defined
attributes.

Efficient use of the Process List for Automatic Line Balancing

To balance processes manually, use the Unbalanced Processes page in the
Process List. The two pages for All Processes and Balanced Processes
essentially serve to provide information concerning the processes. With the aid
of the Recalculate option you can later automatically balance the processes.
Please refer to the Manually Balancing Processes.

For balancing of processes, the Unbalanced Processes page has special
meaning. Only from this page you can assign processes to the line balancing
by drag and drop.

All Processes Page

The All Processes page displays all processes that may be used for the
Automatic Line Balancing. Processes which have already been planned for
Automatic Line Balancing, are marked in the Stations column, the name of the
station and the workplace are indicated.

Balanced Processes Page

The Balanced Processes page displays all processes already used for the
Automatic Line Balancing. In the Stations column, the station and workplace
to which the process has been assigned are shown. Additionally, this page, as
the other two pages, displays further information concerning process
properties.

The Figure 54 shows an example of an activated page for already balanced
processes with all available data.
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Figure 54: Balanced Processes Page

Assigning Processes to the Automatic Line Balancing using Drag
and Drop

By drag and drop from the Process List, processes are assigned exclusively to
the Balancinglist. Assigned processes are displayed in the Balancinglist and in
the Balancing view.

As in automatic calculation, the stations are automatically created when
processes are manually assigned. The number of stations created, on the one
hand depends on the takt time, and on the other on the number of processes
planned for Automatic Line Balancing — the basis for the number of processes
is the Precedence Graph.

The stations are created in both views — Balancinglist and Balancing view.

Processes can only be assigned from the Unbalanced Processes page to the

Balancinglist. Processes which have been assigned to the Automatic Line
Balancing can be removed from the balancing list and the balancing view by
means of the contextual menu item Unbalance or with the delete key on the
keyboard. Please refer to the Removing Processes.

Different ways of Assigning Processes
To Assign Processes to the Balancinglist

1) Press the left mouse button and pull the processes onto the station in the
Balancinglist.

» Several processes that directly follow one another can be selected by
using the shift key.

The Figure 55 shows processes that have been selected using the shift key.

ﬂProcess List {Unbalanced Processes) . N -o x|
All Processes | Balanced Processes l | Unbalanced Processes l

[ Manual | 100%

[ B

— o 0
7 Proc 1 2 Manual 101
g 1 3 Proc 13 Manual  100%
9 14 Proc 14 Manual  100%

10 15 Proc 15 Manual  100%
1 17 Proc 17 Manual  100%
12 19 Proc 19 Manual  100%

Figure 55: Processes which have been selected with the shift key

2) Use Ctrl key to select several individual processes.
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The Figure 56 shows processes that have been selected using the Ctrl key.

ﬂprocess List (Unbalanced Processes) B -|Of x|

Unbalanced Processes

All Processes | Balanced Processes |

No | Stations | Proc-No. | Description | Type

2 Proc 2 Manual 100%  x 2,167

| 1 Proc 1 Manual | 100%
3 Proc 3 Manual 100% = 2,833
5 Proc 5 Manual 100% = 2,667
12 Proc 12 Manual ®
9 14 Proc 14 Manual 100% =
10 15 Proc 15 Manual 100% &
1 17 Proc 17 Manual  100%  x
12 19 Proc 19 Manual 100% = 0,833
| | o
Summe Max. Process time Sum Process time

4

Figure 56: Processes which have been selected with the Ctrl key
Displaying Balanced Processes

Balanced processes are displayed in the Balancinglist, the Balancing view,
and Balanced Processes page.

Some sample displays:

=  Balancinglist: The Balancinglist shows the assigned processes alongside
the stations. For editing Balancinglist, Please refer to the Display of Views.

Ao
Golo | ~|
Proc No_ | Procass Dascrphin | Trpe | Processtms | Mata | Max process tme | =
Statian 1 - Woekplacs Leit
20 Pree 20 Manual 0542 X 2167
9 Prec 8 Manusl  1.367 " 1167
8 Frec 8 Marnasl 1367 x 1167
7 Proe 7 Marasl 1000 x 1,000
E Proc® Marusl 1587 x 1567
L) Proc 4 Mamsl 1167 X 1,167
Stam 6,708 B.333

Staban 1 - Workplace Engine bay/back.
Sum:

Station 1 - Workplace Right

Sum:

Statson 2 - Woskplace Lelt

Sum:

Statian 2 - Woekplace Engine bay/bach
Sum:

Station 2 - Woekplace Right 114
Stm

Figure 57: Example 1 — Balancinglist

The Figure 57 and Figure 58 show processes that have been assigned to
different stations.
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Il
ot | <]
ProcNo. | ess ption | Type | Process time | MaxCar | Max. process time | 4
e T e e
20 Proc 20 Manual 0,542 % 2,167
8 Proc 8 Manual 1,167 % 1,167
7 Proc 7 Manual 1,000 b 1.000
4 Proc 4 Manual 1,167 b 1167
[ Proc B Manual 1,667 % 1,667
15 Proc 15 Manual = 0,500 % 0,500
12 Proc 12 Manual 2,833 % 2,833
16 Proc 16 tanual 1,667 % 1667
Sum: 10,542 12,167
Station 1 - Workplace Engine bay/back e 2
9 Proc 9 Manual 1,167 b 1167
Sum: 1.167 1.167
Station 1 - Workplace Right : ;
1 Proc 1 Manual 1,667 % 1,667
5! Proc 5 Manual 2,667 b 2667
Sum: 4,333 4,333 v
« | L4

Figure 58: Example 2 — Balancinglist

= Balancing View: Processes that have been assigned to the Balancinglist,
are immediately created with stations and workplaces and are then shown
in the Balancing view. Please refer to the Figure 59.

ﬂﬁlancing [New Line 2007] . i
Takt time: 4,000 ‘walkBackTime: 0,000 Stations: Worker: BodyDirect: [ >  Calc. period:

Opr.time: 16,042 Opr.time (VA): 16,042 Dpr.time [NVA): [ 0,000 Utilization: l 66,84% Utiliza. [\/Ai: 66,84% |dle Time [min: 7,958

Left - Multi-Cycle - 10,542 min - 3 WP Left - bl

9 |

Engine bay/back - 1,167 min - 1 WP Engine b:

Right - Multi-Cycle - 4,333 min -2 WP

Figure 59: Example — Balancing

4

= Balanced Processes View: On this page, too, the balanced processes
are displayed without delay upon their assignment — as is the case in the
other two views, this includes display of stations and workplaces. Please
refer to the Figure 60.
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Bfrrocess List (Balanced Processes) i = (o) x|
All Processes Balanced Processes Unbalanced Processes

No | Stations |_Proc-No. | Description | Type | W& | MasCar | Mas, Process tir
1  Station1 - Left 20 Proc 20 Manual 100% » 2167
2 Station 1 - Left g Proc 8 Manual 100% » 1167
3 Station 1 - Left 7 Proc 7 Manual 100% = 1.000
4 Station 1 - Left 3 Proc & Manual 100% = 1.667
5  Station1 - Left 4 Proc 4 Manual 100% » 1167
6  Station 1 - Engine bay/back 9 Proc 9 Manual 100% = 1167
7 Station 1 - Right 1 Proc 1 Manual 100% = 1,667
8 Station 1 - Right 5 Prac 5 Manual 100% = 2,667
9  Station1 - Left 12 Proc 12 Manual 100% » 2,833
10  Station 1 - Left 15 Proc 15 Manual 100% » 0,500
11 Station 1 - Left 16 Proc 16 Manual 100% = 1.667

< | 2

Summe Max. Process time Sum Process time >

2 4

Figure 60: Example — Process List — Balanced Processes Page

6.3 Balancing View

v Precedence Graph
Process list

WI
Baldeginglist

‘Statistics
Workplacelist
Workplace

Group overview

All calculated stations, work positions, and assigned processes will be
displayed in the Balancing view. Use this view to perform manual balancing.
This means that you can assign processes to new work positions using drag
and drop in this view. (Please refer to the Working with Automatic Line
Balancing). There are two different kinds of stations: manual stations (Please
refer to the Figure 61) and automatic stations (Please refer to the Figure 62).
The Balancing view can be displayed either with or without the Material Area.
Please refer to the Balancing Work Areas.

5

Talome | 4008 e Tow | 200 St | @ Woker,

i X

Left - Multi-Cycle - 8,000 min -2 WP

Engine/Rear - 1,700 min - 1 WP

Right

3 Station3

g

2

Figure 61: Example — Station Balancing Conveyor Display
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m Display of an automatic balancing station: Automatic stations use handling
robots to insert car windshields or to perform similar activities. With automatic
stations, activities are mainly performed by the machines used. An automatic
station is marked by the Auto sign in the rhomb.

g Balancing | linie =100] Xj
Takht time 4,000 ‘WalkBackTim 0,000 Stations: [ 9

Dpr.time: I 28,133 (Opr.time NA]:.I 26,333 Opr.time [NVA):I 1,800

-~

Motorraum - Automgstaﬁon - Zeit: 2,833 min n=

chts

4 Station 4 7
A |

Figure 62: Example — Automatic Station Display

Balancing Work Areas

The balancing view consists of two main work areas. On the one hand, there
are the areas for the material supply that are usually on the left or right side of
the displayed stations. On the other hand, there are work areas with the
assigned processes. All work areas are highlighted. All displayed work area
performance data are specified when generating the balancing process.
Please refer to the Balancing Main Menu.

Performance Data

Taktlimel 4,000 ‘WalkBackTim 0,000 Stations: 39 Worker: l 67 Body Direct.: D Calc. period: I 4,000
Opr.time: | 231,475 Oprtime [VA) ] 200,592 DOpr.time (NVA): 30,583  Utilization: l 86,26% Utiliza. [VA): | 74,85% |dle Time [min): I 93,475

Figure 63: Performance Data of the Balancing Process

This line displays all performance data. The green arrow indicates the transfer
direction specified. Please refer to the Body Alignment Dialog, Figure 63 and
Summarized Group Overview.

Operating time (Opr.time)

The operating time is the sum of all process times at a workplace.
Compensation (min)

The displayed result for the compensation is calculated based on the following
formula:

Compensation = takt time — net time - idle time
Work Position with Assigned Processes
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Left - 9,681 min - 1 WF

080400 |

40100

=[=

Left - 9,681 min - 1 WP Left - 4,265

Figure 64: Example — Work Position with Assigned Processes

All work positions are equally described. A work position is identified by the
descriptions below:

»  The description of the position indicates the place where processes are
performed — for example, Left. This means that processes will be
performed on the left side of the station. The work position display
changes according to the local performance of processes: for example,
Rear, engine compartment, or Right.

=  The process duration. The process duration is the sum of all work position
process times. It is the 9,681 minutes in the example (this value can also

be displayed in percentages).

=  The number of workers (1WP) calculated for this work position. The
example in Figure 64 refers to one worker.

» The processes are displayed by the process number in the Balancing
view. Processes can either be displayed by a rectangle (against a grey
background as shown in the example) or by a rhomb. The display size
depends on the duration of each process. The longer the process
duration, the greater is the size of the process display. Processes with a
station linkage are displayed by a rhomb. The process station linkage may
refer to one or several stations. Please refer to the Displaying Processes
and Figure 61.

Material Provision Area

Figure 65: Example - Material Supply Area

The material supply area indicates the space required for a station. The
assigned bins will be displayed in this area. This is the blue colored area with
the number 820720 in the example. Please refer to the Figure 65.

Show Loading Units of the Material Provision Area
You can show the number of loading units of a material provision area with
specific data of the loading unit via the contextual menu entry Info.
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Unlock

~ Part Information

Part number Part name Container Container geometry Planned material area needs |4
10 Part 10 0 mm x 0 mm ]
9 Part 9 0 mm x 0 mm
13 Part 13 0 mm x 0 mm
12 Part 12 0 mm x 0 mm
11 Part 11 0 mm x 0 mm
7 Part 7 Teilebehalter 7 800 mm x 700 mm 800 mm x 700 mm

</ |ﬂ:—‘

Shelf Information

Number Name Shelf geometry -
Shelf 2 levels (4m x 1,.5m x 2m) 4000 mm x 1500 mm [~

< | »

" LCancel I

Figure 66: Loading Units are shown with Specific Data

Station Description

3 Station3

Figure 67: Example — Station Description
Balancing process stations are marked by a station number. Station numbers

number 1. Station numbers in Automatic Line Balancing may be handled in a

m are sequence numbers. Normally, the first station is numbered station

flexible manner according to business requirements: for example, if you view
several linked conveyors in the balancing process, you will be able to specify
overall station numbers for these conveyors. You will specify the number for

the first station when generating the balancing process in the duration dialog.

Thus, the first station at conveyor 1 would be numbered station number 1
whereas the first station at conveyor 2, according to the stations calculated for
conveyor 1, would be numbered station number 10. As a conclusion, the last
station of conveyor 1 would be numbered station number 9. Please refer to the
Figure 62 and Figure 67.

6.4 Balancing Process List View

v Precedence Graph

All calculated stations, work positions and assigned processes are displayed in
the Balancinglist view. You can manually edit the balancing process both in
this view and in the Balancing view:

=  Processes can be moved either by drag and drop or in the popup menu.

Process list

v Balancing

StatiEEs
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= New stations can be inserted in the right mouse button's popup menu.

»  Free stations which have not been assigned any processes or material
containers can be deleted in the popup menu.

=  Free station areas can be locked and unlocked in the popup menu.

=  Drift areas can be set up for free station areas.

»  Selected lines of the Balancinglist can be unlocked in the popup menu.

=  Processes selected in the Balancinglist are also selected (cross-

highlighted) in the Balancing view.

The Balancinglist is an additional opportunity to the Balancing view to manually
edit the balancing process. The display of the station and the assigned
processes provides an individual free space for editing the balancing process.
Material provision surfaces and load containers cannot be edited in this view.

/.~ This chapter will show you how to edit the Balancinglist. Popup functions
W  previously described in the chapter on balancing are not described in this
chapter. Pease refer to the Contextual Functions in Automatic Balancing and

Table 4.
=10] x|
FrocNo. | Process Descspian [Tipe [Mex mocesstme | Opticn-dependent Codes [Process ime [Bogy &
1 Station 1 - Woskplace Left
"2 MewProcess PosZ [ 1.000 1002 1,000 HLHRLML-
[ 3] Sum 1000 1.000
| 41
5 Station 1 - Workplace Engine bag/back
T New Process  Pacesfiiels Mzl 4000 1003 £000 HLHSLML-
I Sum 4000 £000
g
| 5 | Station 1 - Workplace Right
"0 | MewProcess Prosl byl 3000 100 3000 HLHHLYML-
11 |MewProcess Priproze Ml 1.000 1002 1,000 HLHMLIML-
EX Sum 4000 4000 =
| . B

Figure 68: Balancinglist View

Popup Menu Functions

You can edit processes with the help of the popup functions. Processes can
either be assigned to a new station or placed at another location within a
station. The same restrictions as those in the Balancing view apply to editing
the Balancinglist. Messages indicate possible restriction violations. Please

refer to the Restriction Violations during Manual Editing.

Insert Station

Delete Station

Move Selected Processes To..,
Move Selected Processes To Here
Reset Selection

on Area

Figure 69: Selected Process Popup Menu

Moving Processes

You can move processes either by drag and drop or in the popup menu, or you

can directly assign them to a new workplace.
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Moving Processes by Drag and Drop
You can also select and move multiple processes simultaneously. Processes
cannot be assigned to a locked area.

1) To select a process, click corresponding line with the left mouse button.
To select several processes in the Balancinglist at the same time, click
successively in the respective lines of the Balancinglist and also keep the
control key pressed.

Proc.No. ]Pxocess Description ]Type lMax. process time IUplion-dependent Codes ]
1 Station 1 - Workplace Left

New Process  Prozef 2 Manual 1,000

3 Sum: 1,000

Figure 70: Selecting Processes in the Balancinglist

2) With the left mouse button pressed, drag the process (or several
selected processes) to the new station, and insert the process in the
corresponding location. The process is inserted immediately as long as there
is no restriction violation. If there is a restriction violation, this is indicated by a

message.
12 | Station 2 - Workplace Left
ess  Prozeh 2 Manual 1,000
14 ‘New Process  Prozef tel & Manual 4,000
15 Sum: 5,000

Figure 71: Inserting a Process in a New Station

Resetting the Selection
Selected processes must always be reset again with the popup function Reset
Selection.

Move Selected Processes To...
Move Selected Processes To Here
Reset Selection

Figure 72: Reset Selection Popup Function

3) Open the popup menu in the Balancinglist. Then click menu item Reset
Selection.

Assigning Processes to a New Station in the Popup Menu
Processes must always be selected in the Balancinglist first if they are to be
assigned to a new workplace with the popup function Move Selected
Processes To...; multiple and single selections are both possible.

Move Selected Processes To...
Move Selected Processes To Here
Reset Selection

Figure 73: Move to Popup Function

1) Select at least one process so that the popup menu entry Move Selected
Processes To... is active.

2) To open the dialog, open the popup menu and click Move Selected
Processes To.... Please refer to the Figure 74.

3) Inthe selection list under New Workplace select the workplace to which
the new processes are to be assigned.
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4) The previously assigned processes are displayed in the selected
workplace. Select the process before which the new processes are to be
inserted. The newly inserted processes are always inserted in front of the

selected process.

New Workplace

| Station 1 Left |
Station 2 Left ~
Station 2 Engine bay/back

Station 2 Right

Station 3 Left

Station 3 Engine bay/back

Station 3 Right

Station 4 Left

Station 4 Engine bay/back A

New Workplace
I Station 1 Left LI

Seq. |No Description

2 | Sum:

Time | Start time |Weight | *

1,667

[» [

Ok

Cancel |

Figure 74: Move Processes to Dialog — Stations Selection List
m Two new processes have been assigned to Station 2 — left. Please refer to

the Figure 75.

Station 2 - Workplace Left

1 Process 1 Manual 3,000 3,000
2 Process 2 Manual 1,000 1,000
3 Process 3 Manual 2,000 2,000

Sum: 6,000 6,000

Figure 75: Two New Processes assigned to Station 2 — left

Move Selected Processes Here...
As an alternative to the function Move Selected Processes To..., you can add
selected processes directly to the balancing process list.

Move Selected Processes Ta. ..
Move Selected Processes To Here
Reset Selection

Figure 76: Function Move Selected Process

Proceed as follows:

1) Select the processes which are to be added to another location. Single —
multiple selection is possible here.

2) Move the mouse pointer to the line in the Balancinglist where you want to

insert the processes.

3) Open the contextual menu by right clicking the mouse. Select Move
Selected Processes To Here. The processes are then inserted.

Cross-Highlighting for Processes

Processes selected in the balancinglist are highlighted by cross-highlighting in
the Balancing view, and vice-versa; processes selected in the Balancing view
are displayed in the balancinglist as well as in the Precedence Graph view.

To Show Cross-Highlight for Processes
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1) Arrange both views on your screen (perhaps horizontally or vertically to
each other).

2) Select the process in the balancinglist. The selected process is displayed
in the Balancing view. The example shows that additional information on
the process, such as the process name, are highlighted in the

balancinglist.
~loix
Gota | =l

Proc.No. |Pmcess Desctiblion |Type IMax. proce. 2

] Station 1 - Workplace Left

Manual

/=]
X orker: 3 B

i 3 00 ons: 19 !
Oprtime: [ 50,500 Oprtime (V&) [ 48,000 Oprtime (NvAL[ 2,500  Utiization: 76,52% Ll

-

Left - 1,000 min -1 WP [

Engine bay/back - Multi-Cycle

ight - 1,000 min - 1 WP

_[L Station 1 ' ﬂ

Figure 77: Display of Selected Processes — Cross-Highlighting

Removing Processes
By means of the Unbalance menu item and the delete key on the keyboard,
you can remove processes from the Balancinglist and the Balancing view.

Processes that have been removed from these two views are assigned to the
Process List and are shown on the Unbalanced Processes page as the last

in the list of existing processes.
To Remove a Process

Select the process and open the contextual menu or press the delete key
directly. In the contextual menu select the Unbalance entry.

The Figure 78 shows removing of processes from the Balancinglist by means
of the Unbalance menu item.
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o x|
Goto | =l
Proc.No. ] Process Description I Type I Process time ] MaxCar I Max. process time I -
Station 1 - Worknlace | eft
20 Proc 20 Insert Station ® 2,167
g Proc 8 St b 1,167
4 Proc 4 ® 1.167
I Proc 6 Move Selected Processes To... % 1667
15 Proc 15 Move Selected Pr s To Here b 0,500
12 Proc 12 ® 2,833
16 Proc 16 Reset Selection ® 1,667
Sum: 12,167
Block Station Area
Station 1 - Wo ’
g Proc 9 Insert Drift Area - 1167
Sum: Release Workplace 1,167
Station 1 - Wo Unbalance |
1 Proc 1 ™anual 1,667 ® 1,667
5 Proc 5 Manual 2,667 % 2,667
Sum: 4,333 4,333 v
| | 47

Figure 78: Unbalance Processes — Use of the Unbalance Menu Item

6.5 Bar Graph View

View

Precedence Graph

Process list

Balancing

Balancinglist

Bar Graph

Statistics
‘Workplacelist
Workplace

Group overview

In the Bar Graph view, the balanced processes are represented as bars per
station and workplace.

This view does not allow editing; the Bar Graph view simply is a further display
option for the Automatic Line Balancing function.

If you plan several variants in one Automatic Line Balancing, all processes of
the variants are shown side by side for each workplace.

If you add new processes to the balancing list or move processes with this list,
these changes in the bar chart will be automatically reconstructed. The
columns indicate the processes. The column height corresponds to the
process time and the continuous line corresponds to the defined takt time.

This view is a read-only view. You cannot move a process directly in the bar
graph view. When you selects a process in the Balancing 2D view, the same
process get highlighted in the bar graph view. When processes are moved in
other views, the bar graph view gets updated. No of workes in bargraph view is
named “No. of Multi-cylces” in the workplace-view.
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Figure 79: Bar Graph View

Operation Time (min)
The sum of all process times for a workplace is displayed in this field. Please
refer to the Figure 79.

Utilization (%)
The utilization (%) for a workplace is displayed in this field. Please refer to the
Figure 79.

Idle Time (min) — Waiting Time
The idle time for a workplace is displayed in this field. Please refer to the
Figure 79.

Number of Workers

The calculated number of workers for a workplace is displayed in this field. The
calculated result is rounded up to the next integer. Please refer to the Figure
79.

Takt time (min)
The takt time is displayed in this field. Please refer to the Figure 79.

6.6 Statistics View

v Precedence Graph
Process list

v Balancing
Balancinglist

Worl elist
Workplace
Group overview

The Statistics view provides you with a statistical evaluation of the balancing.
To evaluate balancing, you can use two information windows in the Statistics

dialog. Please refer to the Figure 80.

When balancing an entire system, you compare the minimal work load position
to the maximum work load position. The scatter of the entire balancing will be
specified and the result will be displayed with a standard deviation. Thus, you
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will be offered another option to compare the results of different balancing
processes. The Statistics dialog cannot be edited.

statistis L. x|

Project Data
Project Balancing Takt time
[Test Vide [Balance 4,000
~Workstations
Number of stations | 43 thesefrom automatic | 2 manual I 41
Worker | 4 ~ Utiization
Utikzation [ L 354
Mazimum |Tm%
Standard deviation 12.22%

Figure 80: Example — Statistics Dialog

Information on the Statistics Dialog Boxes

Project Data

The project data line provides you with the following information, Please refer
to the Figure 80.

=  Project: Project name in the Project field.

= Balancing: Balancing prompt in the Balancing field. Automatic Line
Balancing allows you to generate copies of a balancing. When you
recalculate this copy and have thus generated a changed balancing with
different performance data, you can save this balancing to a different
prompt. Use the basic data tab in the performance data menu to change
the prompt.

=  Takt time: This field displays the balancing process takt time in minutes.

Workstations

This field displays the number of specified stations of the entire balancing —
divided up into automatic stations, manual stations, number of workers, and
average utilization of a station.

Utilization

These two fields display either the minimum or the maximum utilization of a
station. The workstation with the minimum utilization will be compared to the
workstation with the maximum utilization.

6.7 Workplacelist View

v Precedence Graph
Process list

v Balancing
Balancinglist
Statistics

\Workpiace
Group overview

In the Workplacelist view all stations are displayed, which have been
determined during balancing, for example the station of a conveyor or a line.
All process times, the efficiency of workplaces and the walkways of employees
are displayed. The workplace list cannot be edited; corrections have to be
made directly in the Automatic Line Balancing, for example in the Automatic
Balancing view or in the process and resource structures Properties dialogs.

Use the workplace list, for example, to recognize time portions that are not
optimal or are too high with regard to walkways of a workplace or optimize
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In the workplace
list all stations are
displayed with
work places,
efficiency and
specifications of
the walkways in
meters.

Processes for variant V-
A would approximately
correspond to that of a
basic model.

Processes for variant V-
B w ould approximately
correspond to that of a
certain product
variant.

these time proportions or walkways according to the workplace list. When
viewing the individual time portions, the actual working time is compared to the
planned gross working time. When determining the efficiency, product variants
are taken into consideration and are displayed in relation to their weighting.

5
(Soa o] St | Tl e o i Tt oo 1| Ui 100351 | iy koo
1 1 Sishon 1 Left 1.00 1.00 100 500 00

2 Sizhon 7 Engee bawback
3 Sigicn 1 Rght 200 i 1.00 500 200
£ Sigion 2Left

5 Sizhon 2 Engre bawvhack
6 Staion 2 Rght 500 500 100 833 a3
7 Stahon 31eft 400 4m 20 2000 200
8 Stzhion 2 Engee bawback
9 Siaon 3Rgt
10 Sizhon 4 Left 100 400 1000 1000
11 Sizhicn 4 Engne bawvback
12 Sisfion 4 Rgri
13 Sishcn Sleht
14 Staion 5 Engne bapback 500 400
15 Sigon SRght
16 Staficn 6 Left

o
i
-

£6.7

.

Figure 81: Example: Workplace List for a Line
Every workplace list column can be sorted in ascending or descending order.

Column Information of Displayed Workplaces

Station

When opening the workplace list, all stations are displayed in ascending order
with their station name. Under Station all planned workplaces of a station are
displayed, such as engine compartment/rear or workplace left. Please refer to
the Figure 81.

Time and Net Time

The entry in the Time column corresponds to the sum of all resulting process
times plus waiting times of a workplace. The entry in the Net Time column
corresponds to the sum of all process times of a workplace that actually result.
The time is specified in minutes.

Efficiency and Efficiency at 100%

The entry in the Efficiency column corresponds to the sum of all weighted
process shares of a workplace. The weighted time is used to express how high
the process share is at a workplace in order to be able to manufacture certain
product variants. If, for example, a variant weighting of the process shares is
50%, the weighted process shares would be 50% of the process time actually
needed for a workplace on average. As a conclusion, this would mean that
these processes could only be used with every second vehicle. As a rule this
type of viewing is used for further planning in Automatic Balancing.

| | |

Figure 82: Example: Variant Weighting for Product Variants

The Efficiency 100% entry corresponds to the sum of the process times that
actually result if they are executed.

Walkway (m, min)
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The walkways are specified in meters and minutes and correspond to the sum
of walkways in meters and minutes for this workplace.

Balancing Compensation (min)
The displayed result for the balancing compensation is calculated based on
the following formula:

Formula: Balancing compensation = Net Time — Idle Time

6.8 Workplace View

v Precedence Graph
Process list

v Balancing
Balancinglist
Statistics
Workplacelist

Group %erview

The Workplace view displays all of the assigned processes. The header view
displays the corresponding performance data, for example, takt time,
utilization, and way time for the selected workplace. You can edit the
workplace list (Please refer to the Figure 83).

=  Use the selection list to display any work station. (Please refer to the
Figure 84).

=  Use the left mouse button to reassign processes in the work list. (Please
refer to the Figure 85).

The way time is the time a worker needs to get back to the starting point of the
workplace after having executed the process.

* Inaddition, the times of the value adding processes ((opr.timeVA(min))
and the non-value adding processes ((Opr. NVA (min)) are displayed

along with the percent of their workload at the selected workplace.

£
Station 1 Left Opr.time [min]: I 1.000 Utilization [%]: | 50,00 Takttime [min]: | 2,000
No. of multi-cpcles: | 1 Opr.time YA [min]: I 1.000 Utilization WV [%]: I 50,00 Idle Time [min]: | 1.000

No. of suppressed multi-cycles: l No Dpr.time NVA [min}: I 0,000 Utilization NV [%]: I 0.00 WalkBackTime [min]: I 0.000

|»

Figure 83: Example of a Workplace List
Editing Selection List

{Station 1 Left |

Station 1 Engre/Rear
Station 1 Right
Station 2 Left

Stahon 2 Engne/Rear
Staticer 2 Right

Station 3 Left

Station 3 Engne/Rear

Figure 84: Workplace Selection List
1) Use the left mouse button to open the selection list.
2) Select the workplace from the selection list.

Editing Workplace List

ﬁ 040060 | Gehause SRB Maotomaum montieren 3960 0,000 1003

Figure 85: Editing Workplace List — Reassigning Processes
3) To reassign a process, left click the line of the process to be reassigned.

Automatic Line Balancing Version PE 5.21



Display of Views 60

| info

| info

4) Use the left mouse button to move this selected process to the new line
of the workplace list.

Open Workplace View with the Info Button

Every workplace has been assigned an additional button in the Balancing view
which can be used to open the Workplace view directly. All functions are
available for editing.

5) Click Info button with the left mouse button to open the workplace view.

New Process ]

Left - 1,000 min - 1 WP
Figure 86: Info Button for Workplace — Balancing View

Moving Processes via the Contextual Menu

You can directly move processes via the contextual menu of a selected
process in the workplace list and assign them to a new workplace. This
function is useful, for example, if the process to be moved is assigned to a
station which at the moment cannot be displayed on the screen. Moving via
the contextual menu works exactly the same way as when a process is
manually moved in the job coordination view.

1) Click Info button with the left mouse button to open the workplace view.
2) Select the process to be moved and click the right mouse button.
3) Select Move to....

E’eq‘ I No | Description

Move To...

Figure 87: Opening the Contextual Menu — Move to ...
4) Inthe dialog Move Processes To you can select the station and
workplace to which processes are moved under New workplace.

5) Processes are always inserted in front of the selected process. If there are
processes on the selected workplace already, you can select where the
process is inserted. You have to select the process in order to do this.

Move Processes To i

~New Wulkpiauc

| Station & Right =l
Seq. |No |Description ITime ISlan time |Weight b=y
5 Proc § 1,333 20,000 50%

=
4| [>T}

ok | Concel |

Figure 88: Dialog Move Processes to — Select Workplace
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6.9 Group Overview View

In the Group overview view, either all of the workplaces are displayed or each
workplace is displayed separately. The workstations are displayed in a bar
chart. The utilization of the individual workplaces is highlighted according to
the resulting needs. The display of shares is divided up into value-added, non-
value added, and special equipment shares. In addition, the way time share
will be displayed above each bar.

If a large amount of special equipment is needed at workstations, the actual
variant station time will vary considerably. The group overview offers you quick
access to the balancing process data. You can use the group overview in
workshops as a valuable aid or use it for local new planning in order to
compare this with the previous balancing process.

Starting Group Overview
Before starting the group view, you have to decide whether or not to
summarize the Group overview.

1) Click Yes if you want to summarize the group overview.
2) Click No if you do not want to summarize the group overview.

FineBalancing =

Summarnize the Group Dverview?

No I Cancel

Figure 89: Group Overview Selection Dialog

Summarized Group Overview

In the summarized Group overview, bars display the process shares of the
respective workstations. Times are displayed on the Y-axis and workstations
on the X-axis. The upper limit of the Y-axis represents the cycle time. The
colored bars correspond to the time process shares of a work station. Time is
displayed in minutes and corresponds to the sum of all process shares of a
work station.
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m (B o oversentsmmerized) EEN LIES
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Station Areas:

Figure 90: Example of a Diagram Summarized Group Overview

Process Shares of a Work Station

All times in the corresponding columns refer to the respective work station and
the process share.

NVA.-Parc

[VAEREe e = The way time is the time needed for the return path.

=  The NVA share corresponds to the non-value added process share time.
» The VA-SAshare corresponds to special equipment process share time.
= The VA share corresponds to the value added process share time.

Non-Summarized Group Overview

In the non-summarized Group overview, bars display the process shares of
the respective workstations. To print the result of the group overview in a
station assignment table, use the Print button and the Automatic Line
Balancing interface.
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ﬂﬁroup overview (not summarized)

1
NYA-Perc.

Figure 91: Example of a Diagram Non-Summarized Group Overview
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7. Working with Automatic Line Balancing

To work with fine balancing, you have to generate a process and resource
structure in the Process Engineer PPR Navigator. Process and resource
properties will be specified when these structures are generated. Use the
Process Properties dialog to specify whether a process is to be linked to one
or several stations. Moreover, you can use this Process Properties dialog
(Body field) to specify where the processes will have to be executed on the
vehicle. In Automatic Line Balancing only the workplace work areas are
specified. In Automatic Line Balancing, you can specify a maximum of five
workplaces. The work areas are assigned processes during the balancing
process according to the definition in the Properties dialog. If the process body
field is defined on the left, the process can also only be executed and assigned
on the left side for the balancing.

7.1 Supplying Data for Automatic Line Balancing

Process Engineer structures and data described in the following section are
needed for the work in Automatic Line Balancing. The structures are generated
in the PPR Navigator.

For more information, Please refer to the PPR Navigator Manual.

Process Engineer Structures
The following structures will have to be generated in the PPR Navigator:

Resource Structure: The conveyor for which the stations are determined in
Automatic Line Balancing is generated in the resource structure. The stations
are determined and then displayed in the PPR Navigator.

Product Structure: Products processed at the conveyors and stations are
produced in the product structure. Transport bins are assigned products.
Process Structure: Processes used to process products at conveyors and
stations are generated in the product structure. A Process Graph, which is the
basis for the Automatic Line Balancing Priority Graph, is created in the process
structure.

Specifying Links

= Linking processes to products: according to process edited first product.

= Linking products to bins: Resource provides product.

Specifying Number of Pieces
= Specifying number of pieces per bin.

= Specifying number of pieces per process.

Showing the Balancing Process with Filtered Objects

You can use filters when opening projects. The structures of a project are
displayed in accordance with the filters set. Filters also take effect on
previously calculated or newly calculated balancing processes.

Use filters to show a certain planning status. Filters in this case refer to code
numbers, line numbers, effectivity, or label. Filters can be assigned, for
example, to processes and stations.

Potential Effects on a Balancing Process
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=  Processes which do not meet filter criteria are ignored in the balancing
process, just as are stations which have an effectivity filter.

= Afiltered balancing process can only be saved anew with the Save As
function - this corresponds to a new balancing process with another name,
one which can be edited independently. Normal saving is possible only if
the balancing process is unfiltered.

Multi-Man Tasks in ALB
Normally, multi-man tasks are used for manual tasks that cannot be handled
alone, such as lifting and carrying heavy loads.

A multi-man task is understood to mean a task needing at least two individuals
to carry out. The relation for a multi-man task is planned in E5 by means of the
Process Graph. A process is planned for each worker. All of the processes
making up a multi-man task must start and end at the same time.

An Example of a Multi-Man Task — Displayed in the Process Graph

m The following example shows the process relation of a multi-man task. In this
example, two activities can be observed — gluing and setting a windshield. Two
workers are needed to set the windshield. This task will be assigned as a
multi-man task.

The task of setting the windshield: Two workers are
reguired for this multi-man task. An individual
process is planned for each worker. These
processes must start and stop at the same time.

O
> + 2
]
AV0-setting
002
O (]
] =]
e -
AY0-gluing Av0-004
00 004
O
3 - ' —
)
AV0-settting
003

Figure 92: Multi-Man Task — Displayed in the Process Graph

Calculating the Start Time

The calculation of the starting time for processes has changed as of the PE
5.17 release. When changes were made to the process time in the old version,
you were asked if the start time should be recalculated first. If recalculating
was not carried out, a later recalculation was not possible.

Starting with the PE 5.17 release, the prompt for recalculating start times has
been removed. For instance, as the ALB is opened, the start time is
automatically calculated when changes have been made to the process or
stand-by time. These new calculations are made exclusively for all processes
that follow. The processes in the foregoing stations are logically disregarded —
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due to the fact that nothing has changed with regards to the start time for those
processes.

Selecting Process Graph
To Select Process Graph

1) Once the first balancing process has been created, a process graph
should be selected from the Automatic Balancing - New dialog. The
balancing of processes in ALB for stations and work stations is now
carried out through the selected process graph.

You can use the ALB-configurations to determine which process graphs
should be displayed, so only the process graphs for a particular balancing
process are displayed. The same applies for selecting a process graph, when
adding product variants to an opened balancing process. Please refer to the
Figure 93.

For more information, Please refer to the Administration Manual and Process
Graph Manual.

I Automatic Balancing - New _ . 1]

| 18.07.2008 |

— Process Graphs

New Workplan3
New Workpland
‘Workplan 1
\Workplan 2

Workplan20

0K I Cancel I

Figure 93: Select the Process Graph Dialog
2) Confirm the entries with OK.

7.2 Creating a New Balancing Process

Restriction
violations with
the balancing

process

To generate a balancing process, you can either use: user-defined or default
settings. You have already become familiarized with the description of the
Automatic Balancing dialogs that you have to edit when generating a balancing
process. Please refer to the Balancing Main Menu.

Note

All workplace entries refer to all of the workplaces and stations determined for
the balancing process. In Automatic Line Balancing, a maximum of 50
workplaces per station can be generated.

Manually Balancing Processes

When creating the Automatic Line Balancing, you can decide whether the
processes are to be balanced automatically, as previously, or if you wish to
balance the processes manually. The following settings are not dependent on
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N

the procedure chosen — you can additionally determine whether the processes
are to be balanced on the basis of user definitions or with the standard
settings. Please refer to the Efficient use of the Process List for Automatic Line
Balancing.

To Balance the Process

1) Click No if you wish to balance the processes manually.

2) Click Yes if you want to balance the processes automatically.

Balance processes I <. Rad|

(,

" / Shall the processes be balance processes automatically?

Yes Mo l

Figure 94. Message — Balance Processes Automatically or Manually

Generating Workplaces using the Default Setting

With the Default setting selection, you do not have to specify each workplace.
In Automatic Line Balancing, workplaces and stations are determined
automatically by the program. Please refer to the Balancing Main Menu.

Define number of workplaces x|

1. Define number of workplaces

Number of workplaces: I 'l

Define workplace lapout
f* Diefault

= User defined

Cancel |

Figure 95: Selecting Standard Default Setting of Balancing Process

To Generate Workspace using the Default Setting
1) Click the Default setting field in the dialog.

2) Select the number of workplaces. Workplaces are highlighted. Please refer
to the Figure 95.

Note

There are default configurations available for 1 to 5 and 1 to 50 workplaces.
These standard configurations apply to general automotive and aerospace
applications.

3) Enter the performance criteria and click Run in the dialog. Please refer to
the Figure 25.

Generating User-Defined Workplaces
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Number of workplaces: |3 'l

With a user-defined balancing process, each generated workplace specified in
Number of workplaces in the dialog must be defined individually i.e. the

workplace with all work positions must be specified exactly. In Fine Balancing,
you can define a maximum of five workplaces. Each specified workplace is
highlighted, too.

Define number of workplaces |

1. Define number of workplaces

Murmber of workplaces: |3 'I

Define workplace layout
& Default

Cancel |

Figure 96: Example of a User-Defined Balancing Process

To Generate User Defined Workplaces

1) Specify the number of workplaces in the Number of workplaces dialog.
There are three workplaces in the example. Please refer to the Figure 96.

2) Click User-defined field.
3) Confirm the entry with OK. After that you can specify the first workplace.

Specifying Workplaces one after Another

In the Work areas dialog, each workplace is defined. You have to specify work
positions (there are three in the example) for each workplace. A balancing
process cannot be calculated unless each work position offered (Please refer
to the Figure 97) has been enabled at the last workplace at the latest.

Work positions of single workplaces may overlap. This means in practice that
work positions on the vehicle can be executed from different workplaces.

The work area for the vehicle workplace is defined by the number of work
positions.

Note

You do not necessarily have to select the “car body” example used in the
dialog (picture of car body for specification of work positions). Thus, you can
profit from the variety of products used in Automatic Line Balancing.

For more information on replacing pictures, Please refer to the Administration
Manual.

Specifying First Workplace

m Use checkmarks to specify the work area. Please refer to the Figure 97.
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Specifying the
first user defined
workstation

5
Cruntiaban

Wi R EEE
HrFErfrmEm
L fodol § jail §
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FrrrerEmmm
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Edit workareas x|

Number of workplaces per station: 3

Actual workplace: 1

1. Select body points

'I_ = e /__ i,
r 7 v il
R e —
2. Enter name:
I Middle

3. Define background color:

Continue | Back | LCancel |

Figure 97: Example of First Workplace

Work positions are specified in the car body figure with the definition of a
workplace.

1) To specify the work positions, checkmark the fields in Select body points.
(Please refer to the Figure 97).

2) Enter a name for the workplace so that the workplace can be assigned
int  he balancing process.

3) Each workplace will be highlighted in the Automatic Balancing view. Use
the Color button to select the workplace color.

3. Define background color:

.......

Figure 98: Selecting Workplace Color

4) Click Continue in the dialog to define the next workplace. Please refer to
the Figure 97.

Specifying Second Workplace
Proceed as with workplace 1.

5) After clicking Continue, you can make your entries for Workplace 2.

In the example, the rear area is defined as Workplace 2 The initial work
position specification view is empty and therefore does not contain the work
positions specified for workplace 1.

This is due to potential overlapping of work positions. Continuing with this
example, you could also now assign work positions to workplace 2 that had
previously been assigned to workplace 1 (Please refer to the Figure 97).
Workplaces that have not yet been assigned a work position will not be
displayed until the last work position has been reached. Please refer to the
Figure 100.

Automatic Line Balancing Version PE 5.21



Working with Automatic Line Balal

Edit workareas

Number of workplaces per station: 3

Actual workplace: 2

1. S5elect body points

e ——
® r m O
e e

2. Enter name:
IHeari

3. Define background color:

Colar... |
LContinue I

Back | LCancel |

70

Figure 99: Example of Second Workplace

6)
workplace.

Specifying the Third Workplace

To make changes at this stage, click Back to return to the previous

The three checkmarks indicate work positions not yet enabled.

7) You will have to assign these three unassigned work positions.
Workplace 3, Front area, is assigned these positions. Please refer to the

Figure 100.

Number of workplaces per station: 3

Actual workplace: 3

1. Select body points

x|

2. Enter name:
IFront

3. Define background color:
IFront

Ok | Back |

’_-I.- ‘_ rf._'_ll-_ T i e —-/._ p.
r r ] 7 -
T . — i

LCancel |

Figure 100: Example of Third Workplace

Third Workplace with Overlapping
This example shows an overlapping of work positions. Work positions marked
in the red box can be executed at workplace 1 and workplace 3. Please refer

to the Figure 101.

Automatic Line Balancing
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Restriction violations
with the balancing
process

Edit workareas 1 x|

Number of workplaces per station: 3

Actual workplace: 3

1. Select body points

AT e — -
r ~ v v
R S — i
2. Enter name:
IFront
3. Define background color:
IFront— Caolar... |

Ok I Back | LCancel |

Figure 101: Example of Overlapping

Error Messages in Automatic Line Balancing

When automatically calculating a balancing process, Automatic Line Balancing
accesses process structure data stored in a database. During the calculation,
data are checked for potential restriction violations.

Automatic Calculation Completed
This message appears whenever you calculate a balancing process.
‘@ The automatic calculation has been finished successfully.

It is recommended that you start the conistency check.
Do you want to start the consistency check now?

Automatic calculation finished *

i

Yes NG I

Figure 102: Execute Consistency Check after Calculation

Three Restriction Violation Types
a) Errors in Station Linkage

This message only appears during an automatic balancing process and if there
is a clear priority relation with an existing station linkage between the
processes. This message will appear if the succeeding process has station
linkage to a lower station number than the preceding process. Station linkage
for this process will be temporarily deleted for the balancing process, but will
continue to exist for the process.

Automatic Line Balancing [ <]

Error in station linkage of process 080100!
The station linkage of the precessor is larger than that of the successor.
The station linkage of this process will be deleted!

Figure 103: Message — Error in Station Linkage

Preceding process Succeeding process

v

With =station linkage as With <station link as
succeeding process preceding process
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Restriction violations
with the balancing
process

Solving the Problem
During calculation, this message does not allow you to make any corrections.

= Close the balancing process without saving.

= Check the station linkage in the Process Properties dialog.
= Start the balancing process again.

b) Missing Work Positions

This message will only appear with a user-defined balancing process if the last
workplace is still to be assigned work positions — in other words before
calculation is started.

Click OK button. The next step is to specify the missing workplaces.

FineBalancing x|

Mok every body point was used at least once. Please correct vour seleckion!
Hint: The missing body points are preset now,

Figure 104: Restriction Violation when Generating a Balancing Process

c) Station Linkage is Larger than 500

Up to 500 stations can be generated in Automatic Line Balancing. This
message will appear if a station linkage larger than 500 is entered in a process
in the Properties dialog.

During the calculation process, station linkage will automatically be deleted.

Solving the Problem
= Close the balancing process without saving.

= Check the station linkage in the Process Properties dialog.
= Start the balancing process again.

FineBalancing

Error in station linkage of process 3600200
The =tation binding is larger than 500,
The ztation linkage of this process will be deleted!

Figure 105: Restriction Violation due to too Large a Station Linkage

7.3 User Defined Attributes

1) Open ALB in a New Line. Please refer to the Figure 2.

2) Goto ALB Main Menu > View > Click Process List/ Balancing List/
Workplace.

The user defined attributes are displayed in different columns as Attributel,
Attribute_2.
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tools | Product variant [] Attribute 1

l Attribute 2] Attribute 3

Workplan 1_1

AN P PEN BN B |

Figure 106: User Defined Attributes

1.225

2 A0FE

To Create and Configure User Defined Attributes
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3) Open the ALB Configuration, Right-click DPE project > Extra > Balncing

ALB Configuration > ALB Customization. The ALB Customization

dialog box appears.

fustomztic Line Balancing Customization

Benesd Seings Fliee om: | eksions |

Congorei e Atz Vake e Liss
e o [ »)

S e o fiatee 2]
Wobece |ooorgpirisain 7 foane =] achee 2]
Waferd Area | enconpoliares 7| |rame 7| e 3

o e ==

Figure 107: ALB Customization

4) Selecttab Plan type Forms >

Process >E| button.

5) The Attributes Configuration dialog box comes.

Attributes Configuration

Coderulefrequency

Y alueaddingpercentage [...
Automatic process
Wiorkarea

Stationlinkage from

coderulefrequency | number
valueaddingperce... | number
attribute_viale_1 boal
carbadypasition shing
stationlinkagefrom | integer

1 || stationlink ageto inteqer Stationlinkage to
coderulestring shing Coderule
attribute 14 shiing Side of azsigned material...
workheight integer ‘work height
mawcar baal M awirum car
productionling shiing Productionling flag

Attribute name | data type | M eaning |
riame shiing Mame of Process

namashart shiing MNumber of Process
walidtime integer Y alid tirne:

time number Time(s]

calchime number Calculated time [s]

X
edit |
new

delete

U

0K,

Cancel

i

Figure 108: Attributes Configuration
6) Click New/Edit to create\edit your own attributes. All the existing attributes

under the Column Attribute Name are by default for the process. The

Configure ALB Attribute dialog box comes.
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Configure ALB Attribute |
Mame:! |attribute_13 =l oK I

Meaning: USER DEFIMED ATTRIBUTE Cancel |
Data type: I skring [¥ Searchable

—Iv Show in dialog

Mame: I

Show on page: ILlser defined attributes LI

I ul ILeFt 'I

Row number: alignrment:

Figure 109: Configure ALB Attribute

7) Select attribute name from the drop-down list. Select the option Show in
Dialog and enter other details.
The value of Name will be used as column name in list view.

8) Click OK.
You can see the created attribute in the attribute list in the Attributes
Configuration dialog box.

9) After creating user defined attributes, make sure that all created attributes
created are visible in DPE Configuration (DPE browser and editor).

a1 b - ——— = B .
Bl b | ' 3 Deplay and Pooiim
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Figure 110: DPE Configuration
10) Enter the data for new attribute in all the processes under the work plan.
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Figure 111: Entering Data for New Attribute
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11) Similar configuration settings have to be made for all the user defined
attributes created and data has to be entered in DPE before ALB is
opened.

7.4 Reusing Existing Balancing

Reuse the existing balancing and save that as a new line for a different
product variant or for a different TAKT time.

Reusing Existing Line for another Product Variant

Assume that data includes two product variants PV1 and PV2. Balancing is
done for PV1. To reuse the balancing done for PV1 and save the balancing for
PV2 as Line, perform the following steps:

1) Open Balancing for product variant PV1.

2) Goto Balancing > Product variants > Add product variant
This assigns all identical processes to the same stations and unbalanced
the remaining processes.

3) Goto Balancing > Product variants > Remove product variant to
remove the product variant PV2.

4) Go to Project > Save as and save the balancing as Line.
Reuse Existing Line for different TAKT Times with One Product Variant

Use the existing balancing i.e. keeping the same process sequence as well
same station assignment for one or more product variant, when the takt time is
changed and saved it as a different line. Also if there are some unbalanced
processes then changing the takt time does not balance the unbalanced
processes.

1) Load one product variant in ALB.
2) Change the process sequence and save the line.

3) Goto Tools > Options >Setting and un-select the Manage unassigned
stations automatically check box.

4) Go to Balancing > Base Data.

5) Increase the takt time(min) in Parameter for ALB dialog box and click
OK
This helps to include other station process in one station and also
maintains the process sequence and station assignment.

6) Goto Project > Save as and save the balancing as Line.

7) Decrease the takt time(min) to overallocate the workspace and click OK.
ALB does not adjust the over allocated process in different workplace and
maintain the same process sequence and station assignment

8) Goto Project > Save as and save the balancing as diffenent Line.
Reuse Existing Line for different TAKT Times with Two Product Variants
1) Open ALB with one Product variant and save the line.

2) Add one more variant.
It balance all identical process and add remaining process to the
unbalanced pool.

3) Goto Tools > Options >Setting and un-select the Manage unassigned
stations automatically check box.
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4) Go to Balancing > Base Data.

5) Increase the takt time(min) in Parameter for ALB dialog box and click
OK
This helps to include other station process in one station and also
maintains the process sequence and station assignment. Also it does not
balance the unbalanced processes.

6) Go to Project > Save as and save the balancing as Line.

7) Decrease the takt time(min) to overallocate the workspace and click OK.
ALB does not adjust the over allocated process in different workplace and
maintain the same process seguence and station assignment. Also it does
not balance the unbalanced processes.

8) Goto Project > Save as and save the balancing as diffenent Line.
7.5 Displaying Processes

In Automatic Line Balancing, processes are displayed in the Automatic
Balancing view according to their significance in relation to the planning. As a
basic rule, the following applies to all types of display: A process is always
marked by the process number.

Understanding the Display of Processes and their Meanings
In Automatic Line Balancing, processes are classified according to their usage.
The different process usage types are as follows:

Process for Two Workplaces
If a process is displayed in a grey rectangle with a designation in black, this
process can be executed at two workplaces at least.

002700

Figure 112: Process Display — for at Least 2 Workplaces

Displaying Processes for Special Equipment Parts

If the weighting of a process is less than 100%, ALB automatically assumes
that this process is to be used for special equipment parts. These processes
are marked by a red box in the job view.

Figure 113: Process Display — Processes for SA Codes

Process with Station Linkage
Processes that can only be executed at one or at specific stations, are marked
by a rhomb.

Figure 114: Process Display — Processes with Station Linkage

Process for a Workplace

Processes which have to be executed at one workplace only are displayed in
the workplace color. Hence, you will already see whether a workplace can be
assigned this process as soon as you move a process.
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080200

Figure 115: Process Display — for one Workplace only

Processes for Automatic Stations
Processes for automatic stations are displayed in a rounded rectangle.

( b )

Figure 116: Process Display for Automatic Station

7.6 Restriction Violations during Manual Editing

Restriction
violations when
manually editing
the balancing
process

Replanning
of stations

Editing restriction
violations

You can edit a balancing process manually in the Automatic Balancing view. In
manual editing, this generally means that you manually assign the processes
to other stations or workplaces subsequently in the Automatic Balancing view
after the balancing process has already been calculated. In Automatic Line
Balancing, these actions are automatically checked. A message will appear if
restriction violations appear during manual editing.

Coping with Restriction Violations
After moving a process, Automatic Line Balancing checks whether a restriction
violation occurs in the new assignment.

If no violations are detected, Automatic Line Balancing will newly plan the
stations concerned. The new station assignments and the associated changes
in utilization will immediately be calculated and displayed graphically. In
addition, Automatic Line Balancing ensures that the material is always directly
assigned to the workplace where the corresponding process is to be executed.
Material can be supplied either to the right or to the left of the station for
processes executed in the central area of the station. A change of the process
station assignment can thus lead to changes in material supply.

Potential Restriction Violation Types

An error message containing a description on the cause of error will appear if
there are restriction violations during manual editing of the balancing process.
There are several different restriction violation types in Automatic Line
Balancing.

Read these messages carefully and use this information for your work. An
error message may indicate several restriction violations simultaneously. If you
confirm a message by clicking Yes, the process will be moved. Please refer to
the Figure 117.
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Moving of process <1> - <Proc 1> leads to the following restriction
violation:

=R

\Wrong Wrong area Station Precedence
station type linkage relations
corrupted corrupted

Do you want to shift the process anyway?

| Yes I No

Figure 117: Overview — Four Restriction Violations

violations. This message will appear if a process has been determined for another work
area in the Properties dialog.

Restriction violation

Maving the process leads ta the following
restriction violations:

o

"Wrong area

Do you want ta shift the process
nevertheless?

Figure 118: Restriction — Wrong Area Message

Priority Relation Corrupted Message

This message will appear if, during movement of a process, a priority relation
is violated. In the Process Graph, the process priority relations are generated
by the process structure.

Editing restriction
violations
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Moving fhe process laads 10 the fobovang
restichon wolatons:

Do gou want ta shift the peocess
neveitheless?

to I

Figure 119: Restriction — Priority Graph Relation Violated Message

Corrupted Priority Relation in a Workplace Message
This message will appear if a priority relation to a further process within a
workplace is violated while moving a process within the same workplace.

Restriction violation |

Moving the process Jaads to the fofowng
restichon violabons:

Figure 120: Restriction - Priority Relation within a Workplace Violated — Message

Station Linkage Violated Message
This message will appear if a station linkage is violated during the movement
of a process. The process station linkages are specified in the Properties

dialog.

Restriction violation

Mmhmmw&nm
e v e

>

Statice: inkage
conupted

Do pou want to shilt the peocess
nevertheiess?

Figure 121: Restriction — Station Linkage Violated Message
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Wrong Station Type Message

This message will appear if a station is to be assigned a process that cannot
be executed at the corresponding station during movement of a process; for
example, if an automatic station is assigned a manual process.

Restriction violation

Hoving the process leads to the folorang
Ty ok

Do yau vaant b shift the process
neve 2 - °

Figure 122: Restriction — Wrong Station Type Message

Material cannot be Placed Message

This message will appear if there is not enough space for material supply after
movement of a process.

Restriction violation

Mawing the process leads to the fofiowirg
1esitichon viclatons:

Matarial cannot
be placed

Do you want ta shift the process
el s .

Figure 123: Restriction — Material cannot be Placed

Station Height is not Observed Message

This message will appear if the station height defined in the process Properties
dialog is not observed while moving the process. Please refer to the Moving
Processes —when Station Height is defined Differently.
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Restriction violation )

Moving the process leads to the following
restriction violations:

Do you want to shift the process anyway?

Wiong Height

No |

Figure 124: Restrictions - the Process is Assigned to a Wrong Station Height

Moving an Operation having Process Assembly Process Link

It is not possible to move an operation having the Process Assembly
Process link. A warning message appears if an assembly operation having
this relation is moved.

Configure “proc_assembly_proc” Relation in Configuration Tool

1)
2)

3)

4)

Open configuration tool (ctrl +G).

Open Process Component (Ergocompprocessdefault) and expand node
“Parent Child Relations”.

Two new relations ergocompprocessdefault::proc_assembly proc and
ergocompprocessdefault::proc_assembly proc_reverse exist.

Expand ergocompprocessdefault::process_mustprecede_process under
“Parent Child Relations”. Copy ergoexplorer-projects, ergoexplorer-
projectlibrary & graph-processes and paste it on
ergocompprocessdefault::proc_assembly proc.

Similarly, again expand
ergocompprocessdefault::process_mustprecede_process. copy
ergoexplorer-projects & ergoexplorer-projectlibrary and Paste it on
ergocompprocessdefault::proc_assembly proc_reverse.

81
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-|- Parent Chid Helations

+|- 3dskate;:process_has
3dstate: process_has
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EfQOCOMpOrgprocess;
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ergocompplantdefaul
ergocompplantdef aulk
ergocompplantdefaul
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+
+
+

_context_3dskate
_end_3dskate
_execute_3dstate
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proc_assembly_proc_reverse

ergoexplorer-projectlibrary

ergoexplorer-projects

Figure 125: Configure

Process Assembly Process Link

Assign proc_asse mbly_proc” Relation to the Operation

5) Open a project, ¢

reate a workplan and under workplan create operation

and AssemblyOperation.

- '@ Process Yiew, 1
] '@ Process Plan, 1
.. Workplan 1_1
T
T
5
5

dM NO PG, 1

¥

& asmi, 1
& nsmz, 1
4 op1, 1
dM opz, 1
dM ops, 1
o
4 ops, 1

#=l -

Figure 126: Project St

o dgm ALE Demo Project QLF-YPD

.1

oty Workplan 2, 1

dm Workplan 1_2, 1

A ey wharkplan, 1

oty Azsembly Workplan, 1

M i Workplan, 1

ructure

6) Drag and drop OP4 on ASM2 and select the new relation Process

Assembly Proce

Relate AssemblyOperation <AS

SS.

M2, 1= To Operation <0P4, 1=

MHame

is alternative
must precede
must succeed
Fro i n

Frocess implements process
Procesz implements process [reverse]

[ DKl
_ Goresl |

Cancel

Figure 127: Relate Me

ssage
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Change ALB Customization to Load Multiple Types of Assembly
Operations

7) Change process type value as Asse mblyOperation or Operation in ALB
Customization dialog box.

Processes whose type name is AssemblyOperation are loaded. If you
specify Operation then only Operations will be loaded. To load both
“AssemblyOperation” and Non “AssemblyOperation”, change the process
type attribute as identifieralb and give value as alb.

Genecd Settrgn - Plartype foems | Relstona

Compunank bge Astade Vs Attty Lits
Lire ¥ |name v e ]
Station  segocomophantstation ¥ | nene v Machee @
Wodkglace  segoccepplartstohon v | nane v Machre ()
Matec Acea - ergocongplartarea v | name v M fees 3]
[Pt:-ct‘.x ergecongproce: del ol v | derttet v b () ]

Automatic Line Batancing Customization

Genetal Settings | Plrge foms | Relssons
Coegornnt hom Atvbetn Volm Atbabte Lists
tre COTESTITITYR v e ¥ [iom o)
Ston | mpocompplantdaton ¥ namm ¥ Machee L:"
Weekphace | mgocorpelant i son v [nwe v Machee Zf
Motend Avea | ergocompplartves ¥ name v Myl fues )
lf'uxeu ogocompgeocesdet ol ¥ nam v AssendiOpersion Q

Figure 128: ALB Customization Changes

8) In System Library, open all those operation type that need to be loaded
and set identifieralb as alb.

General ] Notes ]

Type Hame |AssemnyD peration

Sorting Criterium |

Sorthumber |D
Recursiv r
TopLevel r

Show in Graph v

Bitmap for Graph  [PRT_Blw/adhesiveApplicationactivity. bmp
|dentifier ALB |a|b

Figure 129: Set Identifier ALB
Move Process

9) Move Operation OP1 after Assembly Operation ASM1.

A warning message appears informing that it is not possible to move the
operation as there exist a relation Process Assembly Process.

Process Movement Constraint

Process can not be moved because it is violating 'Process Assembly Process' link

Figure 130: Process Movement Constraint
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7.7 Manual Editing of Automatic Balancing

Ly

New workplaces can be assigned processes in the Automatic Balancing view.
The aim of this procedure is to optimize the calculated balancing process.
Processes are always moved by drag and drop in Automatic Line Balancing.

Note

If the material supply area of a station is blocked during manual editing, this
station will not be deleted automatically.

The same applies if the following option is enabled: Empty stations will
automatically be deleted if the automatically manage unassigned stations
function is enabled in the settings dialog (Please refer to the Figure 43.)
Optimising the balancing process.

To manually edit the Automatic Balancing view, you can also use the Windows
technique in the Window menu in Automatic Line Balancing.

1) Selectside by side in the Window menu to display the Priority Graph and
Automatic Balancing view side by side on the screen.

2) If you select a process in automatic balancing, this process will also be
selected in the Priority Graph view.

3) You can maximize or minimize the Priority Graph and Automatic Balancing
views.

Process Performance Data

4) In one of the two views, move the left mouse button to a process to display
the most important process performance data for a process.

3 040120 g 24

[Bremsschlauch re. an B.ltg. montieren [time:0, 6DDmin]l

Figure 131: Displaying Performance Data for Process
Material Supply Performance Data

5) Move the left mouse button to a bin on the material supply area and
double-click it to view the performance data. Please refer to the Figure
132.
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(2)

4
3

Part 4
Part 5

85

ﬂ Material Supply
Process
|Proc1 Weight: 100
Material
Part number: |1 Parts/Process: 1
Container 1 |
Container: [Conlainer 1
Length [mm]: 400 Depth [mm]: 300 Parts per Container: | 173
Standard shelf { 0 Possible shelves I

Assembly [1) W Assembly (2] I Logislicl Fixed surface]

Container principle: 5 I~ 90° rotated :]

Mumber of containers / part: 10

Result

Space required “Width [m]: 1.50
Containers along line 2 Space required alongside Line [m]:l 0.80

Ok I LCancel

|

Figure 132: Displaying Material for a Process

Process Properties Dialog

Data are entered in the Properties dialog while generating the process

structure in the Process Engineer.
This dialog will specify the following criteria:

= The body field will specify where the process is to be executed on the

vehicle.

= The value-added field will specify the valued-added share of a process.

= The station linkage field specifies whether or not a process is to be

permanently linked to one station or several stations.

Process properties cannot be edited in the Automatic Balancing view.

1) To open the process Properties menu, double-click a process in the

Automatic Balancing view.

2) Operating equipment as well as bins for material supply can be assigned
processes. You can edit these in the corresponding dialogs.

Material Supply — Operating Equipment

3) Click one of the two tabs — Material supply/operating equipment to open a
properties dialog (Material supply/Operating equipment) to open a
Properties dialog. If material or operating equipment is already assigned,
double-click the window line displayed. Please refer to the Figure 133.
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Part 4
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Cancel |

Figure 133: Process Properties Dialog

Displaying User Defined Attributes in the Properties Dialog

With the aid of user defined attributes, the user can display additional useful
attributes in the properties dialog of the process. These attributes can contain
additional information for the process, in this example for instance, the base

time, Author, and classification attributes are visible. These attributes are for
information purposes only.

Administration Manual.

For more information about the configuration attributes, please refer to the
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&
Description
|Proc 8
Process No.'g € Manial € automated

General |

Name I Walue
base time 0,00
Author JNH
classification Standard Process

aterial Supply I Resources |

Part Number | Part Name [ patsbin |
3 Part 3 X
8 Part & X
4 Part 4 X
Ok Cancel

Figure 134: User Defined Attributes

Showing Station Properties

The properties of a station can be shown. In the Properties dialog the station
type can be re-determined as well. In addition, there is the possibility to
change the working height (station height) of the body in the station from low to
high. The working height of the body determines in which position the
processes are executed at the body.

Opening the Station Properties Dialog

1) Double-click station field to open the Properties dialog. Please refer to the
Figure 136.

1 Station 1 s

b

Figure 135: Open the Properties Dialog by Double-Clicking

x
—Description

lSlalion 1
— Station heights Measurements (mm) Station type

[~ very high width  [7000 " automated

e « M |

t r_ * Manual

I medium Length |g000

o

I™ verylow Ok I Cancel |

Figure 136: Properties Dialog for a Station
2) Define the Station Type and Height.
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During Automatic Line Balancing each station is assigned the Station type
and Station height of the first process assigned to the station. For instance, if

the first process assigned is performed manually and the station height is set
to high, the station is assigned to the Station type manual and the Station

height high. Both attributes, station type and station height are defined in the
properties dialog of a process.

The same applies to manual editing of stations. For instance, if you manually
add a station and assign the first process manually to the new station, the
station will likewise be assigned the two attributes of the process assigned.

The attributes defined in the properties dialog of a process are not changed
when the Station height or Station type are altered. The attributes of a

process remain unchanged, even if a manual process should be assigned to
an automatic station.

3) To change the station type, click one of the two fields —
automatic/manual. Upon opening of the properties dialog, the station type
assigned to this station during line balancing is displayed.

4) To change the station height of the vehicle, click one of the fields. Upon
opening of the properties dialog, the station height assigned to this station
during line balancing is displayed. Please refer to the Figure 136 and Table 2.

Violation of Restriction - Assigning Processes Manually to a
Station

If you try to assign a process to a station that has different attributes than the
process, a warning message will be displayed that a violation of restrictions will
occur. You may then decide if you wish to assign the process to the station
anyway. Such violations are also displayed upon a consistency check. Again
the following applies: the attributes of a process are not changed.

Moving Processes
Processes are manually moved by drag and drop. The left upper corner of
the process plays an important role in moving a process.

When moving a process which is to be inserted directly in front of another
process, the left upper corner of the process you want to move must be placed
on the other process.

The Automatic Line Balancing plans the processes according to the relations
set in the priority graph and distributes these processes to stations and
workplaces. The sequence thus determined always results in the processes
being created in a sequence set in the balancing process.

If you now move a process, for example one of from a previous station to a
subsequent station, this process is inserted into the station at the beginning of
the already present processes. This principle is also used in the other way
around; if a process from a subsequent station is moved to a previous station
this process is inserted at the end of the already present processes of the
station.

The directions in which the processes are moved therefore play an important
role. This principle is nullified if you place a process which is to be moved on
another process with the left upper corner.

How to Ensure that you do it Correctly
You want to insert the process in front of the other:

1) Select the process you want to move.

2) Ensure that the left upper corner is placed on the process before which
this process is to be inserted.
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Correctly place the process. The left
upper carner must be placed on the
process so that this process is
inserted in front of it.

m

——

Result: Process is placed
cotrectly in front.

Figure 137: Moving Processes Manually — Placing in Front

Moving Processes —when Station Height is defined Differently
When the following preconditions are met, you can move processes without
receiving the message wrong height: Please refer to the Station Height is not

Observed.

The station height for the respective processes and stations are defined in the
Properties dialog. Processes with defined station heights can easily be moved

according to the schematic shown in the Table 2.

Table 2 shows the possible assignments of processes to stations with working
heights that you can assign to the stations without a violation of restriction
occurring.

= You can, for example, move processes of which the working height is
defined as low to stations of which the working height is defined as very
low, low, and medium.

=  However processes of which the working height is very low can be moved
only to stations of which the working height is defined as low or very low.

Assignment of Processes with Defined Working Heights to
Stations

Table 2: Schematic — Assigning Processes to Stations

Stations VeryLow |Low |Medium |High Very High

Processes

Very low X X
Low X

Medium
High X X X
Very high X X

Showing Processes
In the Automatic Balancing view, you can highlight the dependencies between
processes and assigned bins graphically.

Graphically Highlighting Processes
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1) Move the mouse pointer slightly over the bin. The assigned process will
be selected and highlighted. Please refer to the Figure 138.

gz

i

y 820720
Figure 138: Highlighting Processes

Highlighting Bins
Move the mouse pointer slightly over the process. The assigned bin will be
highlighted. Please refer to the Figure 139.

[oeosos]

|

Figure 139: Highlighting Bins by Colors

7.8 PMS Features

7.8.1 Parallel Stations

Parallel Stations are indicated using the nameshort (or any other attribute
mapped to that meaning in the ALB configuration). The same value list stored
in the sortindex attribute of the PC relation to the line. A non-parallel station
has an whole-numbered value, whereas a parallel station has a fractional
portion. Examples: Station 1 is non-parallel, Station 2.1 has parallel stations.
Station 2.2 is the first parallel station of station 2.1.

The first of parallel stations is positioned as usual in the line. The next parallel
stations are positioned in the 3D space right to the first parallel station.
Processes, shelves, and part bins are linked to each one of parallel stations as
with normal stations. When saving, ALB keeps the positions of the existing part
bins and shelves. When saving a new parallel station for the first time, the
relative positions of part bins and shelves are taken from the first station.
When part bins are assigned during work in ALB, ALB position these
resources at an initial position in the material are.

The takt time is calculated by multiplying the takt time by the number of parallel
stations.

To create parallel stations, first duplicate a station in the manufacturing
concept.

To Create Duplicate Stations:
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1) Open contextual menu by right-clicking the New Test Station and select
Split. The Split Symbol dialog appears.

2) Enter the number of duplicate stations to be created in Quantity.

3) Press OK, connect the stations and move to appropriate places, the result
looks like this in MC.

1 ]

MHew Test Station

Mew Test Station MHew Test Station

O

1 o

Copy of Mew Tes

Figure 140: Duplicate Stations
To Create Parallel Stations:

1) Create a new ALB line and name it as Parallel Station.

2) Right-click new created station and select Application < Create Children
on ALB Line.

3) Enter station number to be created in Quantity field in Create Multiple
Children dialog.

4) Right-click new created station and start ALB via Balancing < Open ALB
Balancing.

5) Select a workplan which should be balanced.

6) Enter takt time and balance the processes automatically in Product
Variant Properties dialog.

7) Right-click station in ALB and use command Parallel stations from the
contextual menu, or use Station properties dialog. Enter number of
parallel stations in Parallel Stations dialog.

The yellow station triangle in the 2D view becomes orange and number of
parallel stations created is written as [ ] in the triangle.

When the dialog creates parallel stations, the name of the original station is
used as base name and a number is appended with a dot to the base name.

View Duplicate Stations

= Balancing 2D: When the corresponding line is opened in ALB, parallel
stations are marked by an orange triangle (normally the triangle below
each station is yellow) in the Balancing 2D View. When moving a process
from one station to the other, ALB needs to care for the length of the

process, as this is changing dependant on the takt time of the station.

= Bar Chart: The respective takt time is shown in the bar chart. The scale
(on the left) is used for each station and each PV. There is separate line for
the takt limit in each station.

= Balancing List: The entry for the Workplace displays the actual takt time
of the station.
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7.8.2

= Workplace View: The header shows the actual takt time of the station.

Layout Planning: Takt Time per Variant

You can balance the same variant with different takt times and see the result in
one view. You can also find the best fitting takt time. Two variants can be
balanced at the same time, each with a different takt time.

1) Create a new line.

2) Right click on the new line and select Application < Create Children on
ALB Line

3) Enter station number to be created in Quantity field in Create Multiple
Children dialog.

4) Open the balancing on this line; choose process graph. The Product
Variant Properties dialog appear, via Balancing < Product Variants <

Properties.
Product vasants
Man Ictron Vistle  Froces: ggh Weght oz tese
vauel vt 1 o
= r ~ $100 Pyozess Plan | 10000 | 3 VapTedine I
S 100.00
o | e |

Figure 141: Product Variant Properties Dialog
5) Enter takt time for the loaded product variant.
6) Click vary takt time to enter a new takt time.

7) Click Balancing < Base Data to show the parameters. The Parameters
for Automatic Balancing dialog appears (two fields are disabled in PMS

mode: max. capacity and drift bound are not applicable in the PMS
context). The takt time is same as entered in Parameters for Automatic
Balancing dialog.

8) Run the automatic algorithm
9) Save the balancing

Dlsplay of Takt time
2D View: The length of the station represents the takt time. The lengths of

the processes have to be scaled correctly to the takt time of the according
product variant.

= Resource Bar Graph and Bar Graph: The takt line (red for active variant,
grey for inactive variants) must be according to the given takt time.

= Balancing List View: Check the utilization of work contents and the
working units.

To Add Product Variant

1) Open the balancing
2) Click Balancing < Product Variant < Add Product Variant.

3) Choose product variant in Load Product Variant dialog
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7.8.3

4) Inthe Product Variants Properties dialog, check that the takt time is set
to the takt time of the main variant by default. Distribute the weight evenly
(sum 100%) and click OK. The dialog asking for automatic balancing the
new PV appears.

5) Click Yes to continue with automatic balancing the new PV.

6) The added variant is balanced automatically: all identical processes
known by ALB from the first PV are balanced at the respective position
(identical to the first PV). All newly introduced processes stay in the list of
unbalanced processes. The following dialog shows the result.

EPBalancing

11 identical processes were newly balanced.
137 new processes are unbalanced,

Figure 142: Result Dialog

7) Check if the processes of the added product variant are balanced
correctly. That means, that the identical processes have to be balanced to
the same workplaces, and all other processes have to be put to the
unbalanced processes pool.

8) Assign all other processes to workplaces of your choice.
9) Save the balancing.

Layout Planning: Use Template Processes

You can create non-value adding process inside ALB. You can select
processes from a process standard library, where some basic process types
are defined. For example, these basic types could be Walking or Cleaning.

When you want to create a non-value adding process in ALB, select a process
from the library. Then insert the process with drag and drop in the workplace.
A new process is created inside ALB as a copy of the Standard Process. The
Standard Process remains in the Process Library and can be instantiated
another time. To check the process properties, open the properties dialog by
double clicking the process in the library view.

Structure of the standard process library

In this library, there can be stucture elements, for example to have all walking
processes below a main node “Walking”.

There are some rules how the standard library must be build:

= Al elements beyond the main library node, which have the same plantype
as defined for Standard Processes, are read.

= Elements, which have children, are recognized as structure elements.
= Elements, which have no children, are recognized as Standard Processes.

To Insert a Standard Process from the Standard Process Library

In ALB, you can access the Standard Process Library, after pressing the
button Standard Processes in the Process List:
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ﬂProcess List {(Standard Processes)
Al Processes Balanced Processes | Unbalanced Processes | | Standard Processes |
Mo | Stations | Proc.No. | Process Description | Type | WA | Iax car | Max. Process time | Option weight | Process time | Area | Station Link | Mo, [
1 Standard Process Library
2 Mew Process  Standard Process 1 Manual = 20% = 1.000 a0% 0.800 RkL
3 ‘wialking
4 std2 “walk to container Manual 0% = 0.500 100% 0.500 &l
5 atd 3 ‘Walk back Manual 0% = 0.000 100% 0.000
E Cleaning
7 std 4 Clean floor Manual 0% = 0.000 100% 0.000
] std & Clean part Manual 0% = 0.000 100% 0,000

Figure 143: Standard Process Library

If you needs additional information you can double-click the process to see the
properties dialog. You can select a Standard Process from this list and insert it
with drag and drop into a workplace in the Balancing List.

N

The process is not removed from the Library, a copy of the process is created
in ALB. When storing the balancing to the Hub, a link is created from the
Process in the Library to the respective resource.

The standard processes that are inserted into a balancing from the process
library must be copied into the project and linked to the according workplace
(like all other processes are). TSAs are also created for these processes. The
standard processes get a special flag, so that ALB can detect these processes
as standard processes when a balancing is loaded. This is the identifier “PS”
on the attribute “internalbalancingdata”.

There is a check box in ALB configuration dialog to enable or disable Standard
Processes feature. Please refer to Figure 43.

CUSTOMIZATION
The plantypes for the Standard Processes and the Standard Process Library
must be defined in the E5 library in the ALB plantypeset.

1) Anew plantype for the Standard Process Library must be created (i.e
Standard Process Library derived from OrgProcess).
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i ™ Rezource Flantypes <
3 Process Flantypes Sodvg Clwtam
R L Sot Numbet Iq—
5 5 Opeeatorfracssiv) Recursiv r
A Standard Process Lbedey
A8 operation Too Level r
5 43 154 Idertifier ALB I—
51 43 workplant Marsfise WLB [—
s /ﬂ Cyche
51 A Process Strutice Tirastimg
- ey Mothos 3 20711157
5 A Partisl Wotkplan Cmdnd 2408 2007 13,0718
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Figure 144:. Plantype for the Standard Process Library
2) The child process is specified.

In the ALB Customization dialogue there is a new entry for the Standard
Process Library. The behaviour of this entry is identical to the already existing
entries.
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7.8.4 Multiple Activity Chart: One Worker Working in
different Workplaces

Earlier there was a 1:1 relation between workplace and worker (In the
exceptional case of a multicycle workplace this was n:1). Now a worker can
work on two different workplaces/stations. You can assign active resources to
the stations inside ALB and can also create and delete active resources inside
ALB.

If ALB is used in the context of the Standardization Scripts, then the PMS
mode of ALB should only be set, e.g. the script to create valid station
structures for ALB is mandatory for the workflow in PMS mode.

If the PMS mode is not set, then ALB is automatically in FAL mode.
To Create a New Balancing

1) Right-click the resource structure and create a new line.

2) Right click new created ALB line and click Application < Create Children
on ALB Line. Enter details in Create Multiple Children dialog box.

3) The script creates the stations together with one worker and one machine.
The created structure below the line looks like this:

= 4% Standardmontage 201
i Machine 201

+ 6 Worker 201

+ % Standardmontage 202

¥+ Standardmontage 203

+ g Standardmontage 204

Figure 145: New Created Stations

3) Open ALB on the line. Check in the 2D Balancing View, all work
contents are shown. The active resource type (Machine or Worker), time, and
name of the active resource are displayed in each work contents. For all
stations there is one worker and one machine.

The usage of the script to create the resource structure is mandatory. If you
create a faulty resource structure then ALB provides necessary information
and informs what was wrong when you started.

Assignment of Active Resources to Stations

1) Click Balancing < Worker/Macine Assignment.
The Working Unit Assignment dialog box appears.
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Figure 146: Working Unit Assignment Dialog

When the dialog is opened on the left side there are the active resources
available, on the right side there are the stations with the current assignments
listed. You can use drag and drop to connect active resources to stations.

2) Select the active resource and click Delete button to delete an active
resource.
If the selected active resource is still assigned to a station then the active
resource is not deleted. You would get a message to remove the
assignments first.

3) Click New to create new active resource. In the opening dialog you can
select, which kind of active resources should be created as well as its
name.

It is not possible to create an active resource with a name, which is
already used for another active resource.

Connect/Disconnect active resource to station: An active resource can be
connected to a station via drag and drop. The active resource can be dropped
on a station or on a place within a station:

= Select an active resource and drag it to the desired place in the station. If
there is already an active resource, it is replaced without further notice.

= Select one active resource and drag it to the desired station on the right
area. The active resource is added to the first unassigned place. If there
are no unassigned places, there is a message that the assignment would
not take place.

To disconnect an active resource, select it and click Delete in the station’s
button area. When the dialog is left with Ok, active resources which are not
connected to any station are deleted.

4) Select an active resource in the Workers and Machines List and click Edit

to rename the selected active resource.
You cannot change the Type. You cannot choose a hame, which is

already used for another active resource.
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In the resource bar graph view and see multiple assignment of active
resources to stations. The worker 1 is assigned to 2 Stations (Station 1 left and
Station 2 left).

If you delete a worker and machine from station, the work content and
machine assigned to the deleted worker, is not present anymore. The process
from that work content has been moved to the unbalanced processes list.

Parallel Stations

Parallel stations require the same number of active resources. The dialog
cannot be left with OK, if there are parallel stations which differ in the number

or the places of assignment of active resources.
ALB Customization

The Plantype “Machine” is added to the ALB Customization. Remove the
ispms attribute from the balancing. Now you are in FAL mode. Start the
balancing from a line or create a line yourself and start ALB from there. The
menu entry for the assignment of active resources to stations is not there.

Note

Each of the two modes in which ALB can be run - mode FAL and mode PMS -
is based on a specific DPE data model. As a consequence, a balancing which
was created for PMS mode cannot be loaded in FAL mode and vice versa.

DPE Datamodel for PMS

The resource structure for the work content located under the Stations is
changed for the DPE Data Model for PMS. In the new model, machine is
introduced as a working Unit like a Worker. Worker and Machine are direct
children of the Station. A Station can have machines and/or workers as
children. Operations (Processes) are assigned to the Worker/Machine by
Relations of type “proc_runningon_plant”. Additionally, all Processes which
are assigned to a Worker or a Machine in a Station, have to be linked to the
Station by “proc-runningon_plant” relations.

The names of the workers and machines used for one balancing have to be
unigue. This is verified when loading the balancing: If this restriction is broken,
the load would not succeed.

Machine and Worker have a red frame and are managed by ALB.

The Behavior for a Worker as well as TSA’s is not part of the Data Model any
more. Data structures for material area, shelves, and part bins are identical in
both PMS and FAL model.

DPE data models comparison for the FAL and PMS modes:

= |n PMS mode no need to load/save Workplaces (they are created internally
in ALB). As children of a Station you have to load its Working Units,
Workers, and/or Machines.
Additionally we need to load the Relations of type “proc_runningon_plant”
which link the Working Units with the related Operations.

= In FAL mode this would represent a Station with Worplaces and Workers
with the related Relations. So in this case we have to load/save extra
entities of type Workplace.

= |n PMS mode, additionally we have to load the Relations of type
“proc_runningon_plant” which link the Operations to the Station to which

they are assigned.
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7.8.5

There is minor degradation in performance for loading/saving of the data which
are organized under Stations

Limitations

= |tis not to assign a worker or a machine twice to the same station.

=  When the balancing is started on a line in PMS mode, the resource
structure must have been created by the CS script. Changes to the
resource structure must be made from within ALB. If external changes are
made, ALB is not guaranteed to start.

= In PMS mode the feature multicycle in ALB is deactivated.

= The names of the active resources must be unique within one balancing —
that means all active resources below the line, on which ALB is opened.

= |n parallel stations the Working Unit Assignment dialog box can only be
left with OK, if corresponding parallel stations have the same number of
active resources assigned to the same places.

Multiple Activity Chart: Worker Bar Chart View

This helps to assign the worker or machine to several workplaces. The
Resource View provides information on active resources. It presents the
processes according to resources assigned to work contents. Thus it give
quick information how the process are shared on different resources and their
utilization.

To View the Resource View

You can open the Resource View by selecting the Resource View entry from
the balancing menu View < Bar Chart. The Resource View opens and shows

the processes according to the active resources.The view is a read-only view.

The Resource View provide information on workers and machines, called
active resources. It present the processes according to resources assigned to
work contents. Thus it give quick information how the process are shared on
different resources and their utilization.

The labels below the Bar chart show useful information like utilization for the
active resource.

= Active Resource Grouping: Resources are interacting, if they are assigned
to the same station (they are working together in the same station). If one
active resource is assigned to more than one station, all resources of all
these stations are interacting. Resources, that do have interaction, are
shown directly side by side. Between those groups of resources there is be
a bold separating vertical line.

= Takt Time: Takt time is shown for each active resource and for each
product variant. If an active resource is assigned to two stations of different
takt time (e.g. to one single station and one of two parallel stations) the
minimum takt time is taken into account for the active resource.

Cross Highlighting in the Resource View

When you selects a process in any view of the application, that process (if
balanced) is highlighted in the Resource View. When you selects a process in
balancing 2D view, active the contextual menu and select entry “Highlight
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7.8.6

Process In All Windows, that process (if balanced) is highlighted in the
Resource View and balancing 2D view.

Note

The cross highlight functionality is triggered in different ways in views that
support drag and drop and views that do not support it. That is because of the
automated scrolling in other windows that is done when cross highlight is
triggered. In the Resource View and BarChart drag and drop is not possible.
Due to this cross highlight is triggered by clicking on a process. In other views
cross highlighting has to be triggered over the contextual menu entry “Highlight
Process In All Windows”.

Variant Matrix; Load Processes for Product Variants

1) The planning mode can be set over a variable named “isvm” of type
balancing in E5-Configuration. There are two planning modes available:

= jsvm = false or not defined: Represents the old planning mode with
workplans. (Default)

= isvm = true: Represents the new planning mode with variant matrices.

2) Open project library with calculation models defined or create new
calculation models with unique Model Numbers/Identifiers.

3) Assign calculation models to workplan.

4) Open variant matrix and on the workplan and select processes that should
be weighted by the calculation models.

5) Create a new line and start ALB on it.

6) Select workplan with assigned calculation models.

7) Configure balancing. Save generated balancing and click View <
precedence graph.

8) Select the calculation models. All calculation models that are shown in
variant matrix are loaded as product variants.

To Add a Product Variant

1) Open the ALB
2) Create calculation models.

3) Assign calculation models to workplan.

4) Open variant matrix and on the workplan and select processes that should
be weighted by the calculation models.

5) Open saved balancing and Click Balancing < Product Variant < Add
Product Variant. The Load product Variant dialog appears.

6) Select a product variant and click OK.

7) Click OK in the Product Variant Properties dialog. The product variant is
loaded in the existing balancing.
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To Remove a Product Variant

1) Open Balanicng and click View < precedence graph.

2) Select the product variant and click Balancing < Product Variant <
Remove Product Variant.

3) Click Remove in the Remove Product Variant dialog.
The product variant is removed from the existing balancing.

To switch from variant matrix planning mode to work plan planning mode

1) Set planning mode to Workplans (delete isv m attribute from Balancing
Type).

2) Open existing balancing (planning mode “Use variant matrix”).

3) Create a new balancing based on a work plan.
The existing balancing could not be opened because no product variant is
available.

7.8.7 Variant Matrix: Honor Process Sequence

The order of processes (sorted process also) is correctly transferred to ALB

from DPE. The processes can be sorted according to their order in the variant
matrix. The attribute for the sorting order can be configured in the ALB

Customization dialog. The default attribute is sortindex.

When selecting processes (single selection or multiple selections) the sum of
the process times is displayed in the status bar of that view. By selecting the
first process and the using Shift+Cursor-Down keys, you can select processes
that fit into the takt time. You can do a drag and drop of the selected processes
in the first workplace. You can repeat the selection procedure and balance the
processes to the second workplace. You can continue until all processes are
balanced.

The process behaviour applies to all three modes of the process list: All
Processes, Balanced Processes, Unbalanced Processes. However, the
intended workflow only makes use of the list of unbalanced processes.

= When no process is selected in the process list, the overall sums are
shown in the status bar of that view.

= When at least one process is selected in the process list, the sum of the
selected processes is shown in the status bar of that view.

= Adouble click on any of the column headers in the process list sorts the
respective column.

= A second double click on the same column sort the list in the reverse order.

7.9 Planning of Material Supply Area

A process can be assigned assembly parts. During the balancing process, the
material planning module calculates the required space for the material supply
area.

Automatic Line Balancing first checks which charge carrier has been assigned
the part. The second step is to check the number of parts contained in that
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charge carrier. In the third step, the bin size, the maximum stack and line up
heights are then determined and transferred to the Material Supply Area

dialog. Please refer to the Figure 147.
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Figure 147: Material Supply Dialog

Determining Required Space

After specification of the arrangement and number of bins in the Material
Supply dialog, Automatic Line Balancing determines the required space along
the assembly line. Only values not exceeding the length of a station are
accepted. The required space represents the return value of the material
planning module as an attribute of the assembly process.

Creating Logistics Data

Every customer should be able to get a customized product. The variety of
colors from which customers can choose for the variants, however, makes it
necessary for logistics planning to focus on actual needs.

Identical parts for the same product can be used and planned in various
colors, for example, if one customer wants a black steering wheel, and another
customer wants a gray steering wheel in the vehicle.

This requirement is planned in the logistics data. The parts and bins are
supplied on the line according to the planned color variants. Using the logistics
data Automatic Line Balancing determines the number of bins and the space
required on the material supply area. The bins marked using the logistics data
are displayed in yellow in the balancing process.

The logistics data can be enabled only if both attributes for the color code and
the bin principle are enabled in the configuration. Both attributes are
generated on relations:

= Attribute color code: color code
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= Attribute bin principle: bin principle

Set the logistics data for material planning in the properties dialog of the
relation that links the part to the bin. To enter logistics data, the part must have
first been linked with a parts bin, only then are the attributes for logistics data
available.

After linking the part with a parts bin, open the dialog to the relation. Enter the
logistics data on the appropriate page, in Figure 148 itis the ALB Logistics
page. Please refer to the Figure 148.

The standard relations are generated according to the following schema.
Please refer to the Figure 194.

1) Select a process from the PPR Navigator Process View. All linked part
bins are displayed in the list view under the tab Product is supplied by
resource.

2) Open the properties dialog by double clicking on the line for the part bins
(in the example, the line for bins).
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Figure 148: Open the Properties Dialog via Relation - Logistics Data

T a

3) Enter the logistics data accessed in material planning in the properties
dialog.

4) The tab which contains the fields for logistics planning can be freely
configured. We consider it sensible to set up a separate page for the
logistics data in order to ensure a unique allocation of data.

m‘ For more information please refer to the Administration Manual.

5) Click tab for logistics data, in the example the tab logistics planning and
enter the data in the fields.
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the Production Line
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attribute.

Part family number ]21 33

Production Line |1D

Figure 149: Properties Dialog of the Relation — Logistics Data

Planning the Logistics Data
The relation Part-part bins determines the demand for parts and part bins.
Please refer to the Figure 149.
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Note

The logistics data must always be supplied for the balancing product, i.e. these
data are then processed in the balancing process itself.

If you make changes to the logistics data, you will always be asked whether
the material planning should be executed according to the changed logitics
data when opening the balancing process.

To Plan the Logistics Data

1) If you confirm the message with Yes, the material planning will be
executed according to the changed logistics data.

2) If you confirm the message with No, the material planning will be executed
according to the calculation mode previously set in the material supply
dialog.

Automatic Line Balancing . 3§ e

The logistic data of at least one container has changed
You will Find more information in the logfile after load.
Yes : use the changed data

Mo : keep the old data

Yes Mo

Figure 150: Execute Calculation according to the Changed Logistics Data

3) Enable Additional Charge Part field only if product variants for this
relation (process, part, and bins) are already in the plan.

Planning Additional Parts
A part is called an additional part if variants of this part are not unlocked in the
plan or material requirements planning.

By activating Additional Charge Part field you can supply the currently
planned additional part with the information that variants are available for this
part in the planning. The prospective demand for parts bins for the additional
parts is taken into account and planned in the balancing process via the part
labeled as an additional part.

These additional parts are considered product variants (in the Figure 151,
Variants A to D); they are available as constructive variants, but they have not
been unlocked for requirements planning.

This marking as an additional part is used exclusively for information purposes,
indicating that the currently planned part can be replaced by the variants at a
later point in time.

The number of parts bins unlocked for the part in the properties dialog of the
relation is planned in the balancing process. When the variants marked as
additional parts are unlocked for planning, the parts bins are planned using the
defaults of the individual variants, which as a rule replace the currently planned
parts bin requirement via the additional part.
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Figure 151: Requirements Planning for Allowance Parts Schema

4) Enable Leading Part field to mark this product variant as the lead part.

A
v

Planning the Lead Part

If you enable Leading Part field, this product variant is marked as the lead
part. The number of part bins and the required space is determined for this
product variant.

Enable this field only if the part bins are to be supplied on the line according to
the type of delivery just in sequence (JIS). Several product variants are
supplied in one part bin on the line in this type of delivery (JIS).

Delivery of variants in one

Delivery of various part bin.

variants on one part bin.
Type of delivery e.g. just in
time

Type of delivery JIS.

Material supply area on
the line.

Figure 152: Schema for Type of Delivery Just in Sequence

5) Enter the type of delivery in Default supply form.

Standard Type of Delivery: This field is used for information about the
principle guiding the supply of parts (product variants) on the line. Input in this
field is not necessarily required, and you can spell the delivery type. For
example, JIT could stand for the type of delivery just in time.

6) Enter the planning part families in Part family number.

Planning Parts Families: Set the parts family for the part in this field.
7) Enter the planning color code in Color Code.

Planning Color Code: Set the color for the part in this field.
8) Enter the number of bins for parts in Number of containers per part.

Planning the Number of Bins for Parts

Set the number of part bins required for this color variant of the part in this
field.
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9) Enter the part bins in Container principle.

Planning the Bin Principle: Set how many part bins are sequentially
supplied for a product variant on the material supply area with the bin principle.
When the required surface area is being determined, started sequences of a
product variant are not filled with other part bins of a different product variant.
Please refer to the Figure 149.

e |w|w|w

Figure 153: Planning Bin Principle Schema

Editing the Material Supply Dialog

As an alternative to the material supply area determined as previously
described, the material supply area can be edited manually in the material
supply area dialog in the balancing process.

You can further optimize the material supply by varying the physical
arrangement of bins. Variation is achieved by stacking, lining up or rotating.

The required surface area is determined on the basis of the available data in
the first calculation of the balancing process:

= The required space for part bins for which no logistics data are available is
determined on the basis of a fixed defined area.

=  The required space for part bins for which logistics data are available is
determined on the basis of the defined logistics data.

The Four Calculation Modes:
Four calculation modes for calculating the required surface area in the

balancing process are available in the material supply dialog. Only one of the
four calculation modes can be used at any one time.

The procedures for stacking and lining up bins can be found in the chapter:
Executing Calculation according to Assembly (1)

Planning the required surface area according to the bin principle: Please
refer to the: Executing Calculation according to Assembly (2)

Planning the required surface area with logistics data: Please refer to the:
Execute Calculation according to Logistics Data

Planning the required surface area for a fixed surface: Please refer to the
Executing Calculation according to a Fixed Surface

Opening the Material Supply Dialog
There are several ways to open the material supply dialog:

Double Clicking on the Part Bin
= The quickest way to open the dialog is directly via the part bin.

1) Either double click or use the contextual menu.
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Fixed Side
Fixed Position

Switch to other Side

Show graphics
In new shelf

Properties

t 1 in Container 3 [necessary surface: 950x780mm]|
Figure 154: Opening the Material Supply Dialog — Directly on the Part Bin
Viathe Shelf Properties Dialog
= |tis somewhat more difficult if the part bins have been placed in a shelf.

2) First open the properties dialog of the respective shelf. Either double
click in the shelf or use the contextual menu.

Shelf Regal 5, 32 % filled, Content: Part 6, Part 4
Fixed Side
Fixed Position

Switch to other Side

Remove shelf
Replace with other shelf

Properties

Figure 155: Opening the Dialog for Shelf
3) All part bins placed in the shelf are displayed in the dialog.
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Figure 156: Shelf Properties Dialog

4) Open the material supply dialog either by double clicking or by using the
contextual menu (properties) of the selected part. Part 1 in the example.

Viathe Shelf Properties Process

5) Double-click the process in the Automatic Balancing view. The Properties
dialog will be opened.
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Berocesz x

—Description
lProc 2

Process No. |2 & anus! € automsted

~ Process time
Maximum accord. to MTM [min}] 2,167 Average [min]: I 0433

Yersion weighting [%6]: I 20 Max. Car o
Option code rule [cabicabicacacabic.

Extra Fieldt 1 |

Extra Field 2 |

Value adding Va 100 % Ny A 0 %

Station Link Station I to I
Body location |VMR Work height 'undeﬁne.el

Material Supply | Resources |
@ 5 Part 5

Ok I Cancel |

Figure 157: Opening Material Supply - Process Dialog
1) Then click Material supply in the dialog.

Material Supply | Resources I

Figure 158: Material Supply Button

2) Double-click the material line in the window. The Material Supply dialog will
be opened for editing. Please refer to the Figure 158.

Material Supply Dialog
The properties dialog is divided into two main areas:

= Inthe display area showing the data of the relation (process, part, part
bins).

= |nthe calculation mode with the results display, in which the four
calculation modes can be selected, to optimize the required surface area

manually.
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_ B
Display area Proc 1 weightt | 100

- Material
Part number: lj 7

Parts/Process; l 1

Container 1

Container: IContainer 3
Lenath [mm]: 950 Depth [mm]: ’ 780 Parts per Containel:l 5
Standard shelf | 2 Possible shelves 11, 2
N Assembly (1] | Assembly [2]I Logislicl Fixed surfacel
Calculation mode
Stack: |1 v mes| Filing fvholk | 1
Line up: |1 vl times | Safety factor [%]: Ig vl
[:] [~ 90 rotated
Aoply

~Result

Space required Width [m]: I 0.78
I 1 Space required alongside Line [m]:l 0.95

Containers along line

Cancel l

Figure 159: Material Supply Properties Dialog
Display Area in the Material Supply Dialog

108

The essential data of the relation are always shown in the display area of the

dialog.

= The line for the process contains the process number and the weight with

which the process is planned.

= The line for the material contains the part number of the respective part as

well as how many parts of a variant are to be produced in the process.

Please refer to the Planning the Parts Demand for Processes.

= The part bins are displayed if logistics data are planned. The data for the

standard shelf and the possible shelves in which the part bins can be

placed are displayed along with the dimensions.

1) Click button for the part bins to see the display for the part bins.

2) If several part bins are assigned, you have to press this button for every

one of the four possible calculation modes to display the result for the

respective part bin.
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Bl Material Supply i x|
P
|Proc Weight: I 100
- Material
Part number: l1_1 Parts/Process: | 1

Container 1 I Container 3 |

Container: IConlainer 1

Length [mm]: 100 Deepth [mm]: I 200 Pats per Container:l 7

Standard shelf I 3 Possible shelves |3, 4

Figure 160: Display Area of Material Supply Properties Dialog

The Calculation Mode in the Material Supply Dialog

The four possible calculation types with which the surface area required in the
balancing process can be determined are available in calculation mode.

ml Note

You can only use one of the four calculation modes for calculating the material
supply area.

1) Set a calculation mode by clicking on one of the four tabs.

2) Click Apply to enable the calculation mode.

3) The ascertained values displayed in the results area.

4) Click OK, to enable the settings, and the required surface area is updated
in the 2D view.

V" Assembly (1) I Assembly ()] Logistic|  Fised surface |

Stack: 1 ¥ l times | Fiing [hel]: I 1
Line up: ] 1 = ] times | Safety factor [%]: I 0 - I
:] [~ 90° rotated

v
Aopl

—~Result

Space required \Width [m]: I 0.78
Containers along line I 1 Space required alongside Line [m]:|—0.95

Ok I LCancel ]

Figure 161: Calculation Mode in the Material Supply Properties Dialog

Y " The four calculation modes are described in the following chapters.

Executing Calculation according to Assembly (1)
With the calculation mode marked Assembly (1) you can set whether the part

GG “1| bins are:

Stacked, Lined up, Rotated by 90°, Placed with filling level and safety factor.
Please refer to the Figure 161.

Stacking and Lining Up Part Bins
= Set the respective number via the selection list.

N

~ oo
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Stack: I 1 v l times
Line up: times
Figure 162: Stacking and Lining Up Part Bins

Stacking

Set whether the bins are to be stacked on the material supply area, i.e. how
many bins should be placed on top of each other, with Stack.

Figure 163: Stack Bins Schema

Lining Up
With line up you can set how many part bins can be lined up behind one
another in a row.

Figure 164: Line-Up of Bins Schema

Rotated by 90°
Enable this field to rotate the part bin by 90°.

Figure 165: Rotate Part Bin by 90°

Filling and Safety Factor

Filling Interval

In the Filling field (VVhcl) you specify the number of assembly cycles that need
to be completed before bringing a new bin to the line. Using this interval
(delivery and pickup of bins) the number of parts to be supplied is also
optimized in the bins. The safety factor can be said to have a buffer function
for problems that might occur during the delivery of parts. These parameters
for the safety factor are normally set by the logistics department of a company
per default and checked permanently.

Filling [¥hell: I 5

Safety factor [%]: v

Figure 166: Setting Filling

In the Filling field, enter the number of vehicles for which the material supply is
to be calculated. The Automatic Line Balancing then calculates the number

of bins on this basis. The safety factor is an allowance. Experience may be
considered here.

Planning the Parts Demand for Processes
In ALB, there are two possible ways to enter the parts required for a process:

= Enter an amount in the properties dialog (reference model) of a part, by
opening the relation between a process and a product,
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= Orjust link the same part, according to the amount needed, individually
with a process (structural model). A further demand entry is not required.
ALB determines the demand for parts (piece count of one per part)
according to the amount of parts that are linked with a process.

Please set up the method you have chosen for planning in the demand, in the
Settings dialog which can be found under the menu Extra < Options.

2) If you activate the Calculate the number of parts by the number of part
relations at a process option, all identical parts must be linked
individually with a process - structural model.

3) By deactivating the Calculate the number of parts by the number of
part relations at a process option, all parts can be linked with a process
at the same time — reference model.

- Load/Save
I~ Lock processes on startup

[~ Parts and containers are linked by a parent object

v iCalculate number of paits by number of part relations at a process

Figure 167: Choosing the Type of Link

Planning the Parts Demand in the Properties Dialog - Reference
Model

If you base your planning of parts on the reference model, the same part will
only have to be linked with the process once. The required parts needed for a
process, can be entered in the properties dialog.

1) To enter the parts needed for a process, you must always open the
properties dialog of the process on the relation. This is the only method
that will enable you to enter the parts demand in the properties dialog.

=M workplan 1, 1 .
ﬁ Process creates praduct ﬁ Process firstProcesses 4 )|
- ¢ Proc 13, 1 I l Part Origin ] Component Name
@M Proc1s, 1 Unspecified

&4 proc 16, 1

Past
Set
Delete
Permissions. .
Copy Here

Copy ta Clipboard

Print »
[ properties |

Figure 168: Opening the Properties Dialog at the Relation

2) Inthe properties dialog, under the ALB tab, enter the demand in the field
guantity — in the example 10 parts are to be used in this process.

M Part <Part 7, 1> =lof x|
a
Product is provided by Resaurcel product is firstProcessed by process  ALB I h I » |
ALB Parts
0,00
Quantity I‘l 0

Figure 169: Entering the Parts Demand

3) Open the Material Supply dialog in the job view of the process. The
demand is displayed in Parts/Process and is used in the balancing

process.
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v~ Loaistic ‘

x
IProc 12 Weight: | 100
—Material
Part number: |7 Parts/Process: | 10

Figure 170: Parts Demand in the Material Supply Dialog

Executing Calculation according to Assembly (2)
With the calculation mode marked Assembly (2) you can set whether the part
bins are placed according to

= The bin principle
= Number of bins per part
= Rotation by 90 Grad

For a description of the bin principle and number of bins per part, Please refer
to the Figure 153. For a description of rotated by 90° Please refer to the Figure
165.

Assembly (1] N Assembly (2) l Logislicl Fised surfacel

Container principle: I 1 [~ 90° rotated :]

Number of containers / part: I 1

v
Apply

i~ Result

Space required Width [m]: I 0.20
Containers along line l 1 Space required alongside Line [m]:l 0.10

Ok I Cancel |

Figure 171: Assembly Calculation Type (2)

Assembly 2 supports flexible planning of part bin groups. In case material area
width is very less such that containers cannot be placed one behind another,
the arrangement will differ and containers will be adjusted accordingly. In case
of rotation, again the containers will be rotated and the arrangement will vary
depending upon the space availability of material area.

Execute Calculation according to Logistics Data

The calculation mode according to logistics data can be executed only if you
have generated the relation logistics data in the properties dialog. Please refer
to the Creating Logistics Data.

1) The result is always displayed for the selected part bins.
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Assembly(1)]  Assembly(2) V7 Logistc | Fived suface
Supply type: I'-”T [ additional part
part family: I [¥ IS Jead part
Colour I Container...l Container I
7 Container 1
gelb 1 Container 3
Aoy
~Result
Space required Width [m]: I 0,78
Containers along line I 1 Space required alongside Line [m]:l 0.95
Ok Cancel |

Figure 172: Logistics Calculation Mode

Executing Calculation according to a Fixed Surface

The calculation mode for a fixed surface can be determined, for example, to
display the required surface area for a special conveyor device or a pre-
assembly set up in the material supply area. If charge carrier data are not yet
known in particular parts or if it seems too complex to enter them exactly, you
can also make use of this generalization to reserve space in the material
supply area. Please refer to the Figure 269.

v~ Fixed surface

Asserbly ()] Assembly(2)]  Logistic " Fised surface |

Space required Width [m]: l 112
Space required alongside Line [m]: l 0,78

v
Aepy

Result

Space required Width [m]: ] 112
Containers along line l i Space required alongside Line [m]:l 0.78

Figure 173: Calculation Mode for Fixed Surfaces
Displaying Operating Equipment

1) Click the Operating Equipment button in the Process Properties dialog to
display assigned operating equipment. Please refer to the Figure 174.
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Figure 174: Displaying Operating Equipment

Cancel |

7.10Planning the Parts bins and Processes for
Production Lines

If processes and parts bins should be planned in for use with particular
production lines exclusively, each should be marked accordingly. A process
graph (which is the basis for the balancing of processes) must be created for
each production line, in order to makes the planning of the material supply
possible.

This requires that the relevant preparatory measures be taken in the Process
Engineer, before the balancing of a production line in ALB.

Preparatory Measures in the Process Engineer

The planning of a process is made possible with the aid of a process graph.
This graph includes the full sum of processes and variants needed to produce
the final product. So these process graphs can include processes that are
used exclusively for a single production line, as well as processes that are
independent of any particular production line and can be used with a variety of
different production lines.

The planning for the parts bin, which is also used for particular production
lines, runs parallel to this planning method.

The planning process for the parts bin is carried out by linking processes with
products, and the products in turn with the appropriate parts bin.

The processes and parts bin are marked using the Production line attribute.

The Production Line attribute in the properties dialog must be displayed
according to the parts bin and processes.

Automatic Line Balancing
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7.10.1

For more information on how to create user defined attributes, please refer to
the Administration Manual.

The creating of process graphs, the linking between process, products and
parts bins and finally, marking via the Production Line attribute, are all

measures to be taken before the balancing process.

Production Line Attributes in Processes

The attribute for the production line (Production Line) must be displayed in the
properties dialog of a process:

If you enter the production line in the properties dialog of a process, this
process will only be used in that production line (only be planned in this
process graph). The string value of your choice can be selected as the value
for the production line - for example the value 10 in the example.

ol
Genesal| Time | Balancing | Siniaion | Analysis Lines | Notes | Versian Informaion | Valus Added | Effectiviy | »| =
~Balancing (ALB)-
Work heght
Ca Body Postion [t 2 1| 1 )
Production Line 10 ]
Station linkage from 0
Station knkage to ]0

Value adding percentage IO,UO

0K | Cancel | Mook | Preview | Pt | New pev. |

Figure 175: Production Line Attributesin Processes

7.10.2 Production Line Attributes in Part Bins

To enter logistics data for a parts bin, one must open the properties dialog by
way of the relation between the Part and Parts bin.

In other words, the part must be linked with a parts bin in order to enter
logistics data. The logistics data page is only available when for one, the link
has been made, and second the properties dialog is opened by way of the
relation. Just as with processes, you are free to choose the string value for the
production line — in the example the value 10.

After linking, open the properties dialog by way of the relation. Enter the
logistics data on the appropriate page, in the picture it is the ALB Logistic
page. Please refer to the Creating Logistics Data.
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M Partsbin <KLT0,2x0,3% 0,2, 1>

—ALB Logistik
Additional charge part
Color code silber
Container principle
Leading part
Mumber of containers per pat |7
Default supply farm T
Part family number 2133

10 l

TETE

Production Line

Figure 176: Production Line Attribute for a Parts Bin

7.10.3 Material Supply for a Marked Parts Bin

Once again, the making of process graphs, the marking of processes and
parts bins with the aid of the Production Line attribute, and the linking of the
process with the parts bin and parts, are all preparatory measures for the
balancing process.

To plan a product line with all variants included, it is advisable to develop a
process graph which is valid for the entire product line. This will enable you to
create a second process graph which is only valid for a single production line
from the first. This production line is only used for balancing processes which
are used in specific variants.

The following scheme shows the planning for parts delivery, using a process
graph for a specific production line. Please refer to the Determining the
Material Supply.

Relations between Relations between part
process and part — and parts bin —e.g.
e.q. processes first plant provides product
process relation. relatian.
P1-Line 10 l Part 1 . TB1 -Line
" i * * 10
l L A
/ \\\
P2-Line 10 TB2-Line 10
P -X0 ¢ | Parti v IFiB 20
—P :

Figure 177: Scheme — Material Supply for a Production Line

Legend
P = process

Line = process and parts bin which are marked with the Production Line
attribute — e. g. P1- Line 10 or TB1 - Line 10

Part = supply of parts that are in parts bins on the production line —e. g. Part 1

TB = parts bins carrying the parts to be delivered to the production line — e. g.
TB1
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X0= these are unmarked processes and parts bins, which are not fixed to a
particular production line —e. g. P — X0 and TB — X0

7.10.4

Determining the Material Supply

The scheme shows how the material supply is to be planned, for the
production line 10 in the example. The process graph that is laid down as a
basis for the balancing process of the production line 10 can only contain
processes which are unmarked or have been marked for line 10, using the
Production Line attribute. All other processes, to put it simple, are not
welcome in these process graphs.

Processes in the
intersection:

a) Those not marked
for a production line:

Processes fram the b) Those planned in
process graph for the process graphs
the total product line of the Production
— green circle, Line 10.

e

only — red circle.

Pr{qsefsseTl that are ./)w ? Processes in this

valid for all / \ process graph that

produgnon lines — |' -\ are marked for

blue circle. /’ production line 10
/

Figure 178: Intersection Scheme

Calculating the Part Bins
The parts bins are calculated using a simple mathematical method, as the
Intersection scheme shows on the following page:

The basis for the calculation is created by the links between processes, parts
and parts bins.

All of the processes that are marked for line 10, and those found in the
intersection are used for the calculation: Intersection based processes

must be present in the process graph of the production line.

The parts bins are determined via the links for processes to products. The
parts bins being calculated are the ones marked for the production line 10
using the Production Line attribute. In addition to these, parts bins that
have not been marked for a production line, but are still linked with
processes that are planned in the process graph of the production line 10
are recognized — these processes are made up from the Intersection.

The parts bins without markings are calculated out of the intersection. The
intersection only contains processes which are not assigned to a
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production line, but are still planned in the process graph of production line

L)

7.10.5

10.
Note

118

Processes without markings can only be used with parts bins which are also

unmarked.

From a practical standpoint this means: that when planning in processes
which are valid for all production lines, you make sure that when the link is

made between parts bins and products, that also parts bins without markings

are planned in.
Rotate Part Bins by 90°

You can rotate the part bins by 90° in the Material Area and Station.
To Rotate part bins by 90° in the Material Area
1. OpenALB in a Line.

2. Right click left material area of station 1 in the ALB Balancing view.

3. Click Rotate Part Bins by 90° in the contextual menu.

Lock Al

Locked Aress...
Parts birs and Shebves...

[ 1

Figure 179: Rotate all the Part Bins in Material Area by 90°
To Rotate part bins by 90° in Station

4. Double click Station 1 to view the Properties dialog box.
5. Select option Rotate all Part Bins by 90°.

Properties of station no. 1/5tation 1 x|
—Description

IStation 1
—Station heights —— M easurements [mm] Station type

™ Wem high wiidth IW & aulEiEEd

I high

™ medium Length IW 9

™ low

[~ very low | IV Rotate all Fart Bins by 90° |

Ok | Cancel |

Figure 180: Rotate all the Part Bins in Station by 90°

7.11Planning Shelves for Material Supply

Small parts which, for example, are processed on assembly lines are usually

kept on the lines directly in the bins on the shelves. This reduces transit
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distances between for example, central storage areas or suppliers. The small
parts can, for example, be supplied for the individual work places on the
shelves, sorted according to their variants, and the amount can be adapted to
the demand.

Figure 181: Planning Shelves

What is the objective of this? What goals are pursued in the balancing
process?

= One of the many possible answers could be: to increase transparency and
reduce false requirements.

~~ In version PE 5.13 the shelf and loading unit requirement (for example. bins,
'v boxes) for parts can be calculated in the balancing process.

7.11.1 Prerequisites for Planning Shelves and Loading Units

Creating Templates

The shelves are created in templates. You may be familiar with templates from
word processing, for example. Templates are created in the plantype set you
are using for the project in the system library. The template itself contains so-
called shelf libraries to which the shelves are assigned. There is no limit to the
number of shelf libraries which can be generated in a template.

The number of shelves is unlimited, and it should always be set to the
respective number needed. The number of templates you can use is also
unlimited.

[l o

Self libraries are thus used to plan the corresponding shelves for the balancing
process. If you generate only one shelf library, these shelves will automatically
be used for the balancing process. If there are further shelf libraries available,
you can select the corresponding shelf library in a dialog.
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MNumber of Shelf Levels

Default Shelf

Ressourcenbibliothek g}

= 4~ Ressourcenbibliothek
=-&® Shelf Library, 1

o 2% Shelf 2, 1

- A% Shelf 3, 1

- A8 Shelf 4, 1

#-a% shelf s, 1
w2 Shelf 6, 1
&% sheff7, 1 |
&% shelf Library for Montage &, 1
-2 Shelf 1, 1
- 2% shelf 2, 1
- B% Shelf 3, 1
] '.3 Standard PRO endglish
{2y Project Library

|
T
o

EE] e

)

& Ressowcenbibliothekl

Figure 182: Example of a Template with Two Shelf Libraries

For more information please refer to the chapter Generating templates in the
System Library Manual.

The dialog Load shelves is opened

= Only if you have generated several shelf libraries for shelves,
= Otherwise always in the first calculation of a balancing process,

= When opening a previously calculated balancing process, if you either
execute a new calculation or manually place a bin into a new shelf.

Loading shelves 1

Choose the desired shelf library in the corresponig templaie.

shelf library

Shelf Library for Montage &
Shelf Library

Ok Cancel

Figure 183: Select Shelf Library Dialog

Setting Properties

The shelf is specified in the properties dialog of the shelf. Apart from the data
such as the name of the shelf, length, width and height, the shelf type is
uniquely defined by two figures (number of shelf levels and standard shelf):

Planning Number of Shelf Levels

Set the number of levels for the shelf in this field. You can freely select the
number of levels. You must always enter a number in this field; otherwise
the shelf cannot be planned.

Setting the Standard Shelf
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Set whether the shelf is defined as the standard shelf in this field. If you do not
enable this field, the shelf is not taken into account in the automatic

calculation, and it can then be planned only in manual processing of the
balancing process.

Note

You can define only one shelf as the standard shelf per shelf level. If for
example you generate several shelves with the same number of levels, the
shelf which is required most often for material supply is defined as the
standard shelf.

i Shelf <Shelf 3,, 1>

=lolxj

-~
General 'Inveslmen!] Urganizationl Area ] Simulationl Graphic Setlingsl N~

Component Name ISheIf 3
foo3

Bllowance Set ‘

Number

Premises [

Number of Shelf Levels I3
Default Shelf v

Realizes MC for Process \

Wiite Change Protocol |

Inner Length |2,SD m

Length [2.00m

Width [1.10m

Height [2.00m =
«| | 4 57

Figure 184: Example of Shelf Properties Dialog

7.11.2 Planning the Attributes for the Level Angle and

Protrude

Starting with the PE 5.17 release the calculation for the shelf geometry has
been extended by three attributes:

= Shelf level angle attribute
= Shelf level height attribute
= Shelf level protrude attribute

In earlier versions of DPE the shelf geometry was calculated using the outside
measurements. The calculation was based on the values entered into the
properties dialog of each shelf, namely length, width, height and interior length.

With the aid of a simple calculation method, the position for each individual
shelf level could be determined: the shelf height divided by the amount of shelf
levels equals the position of a shelf level. As long as zero is entered at the
value for the new attributes, this method can continue to be used.

The three new attributes enable you to optimize the utilization of a shelf, by
adjusting the shelf level to the geometry of different loading units.

= Ashelfin ALB can have a maximum of six shelf levels. The shelf level
angle, shelf level height, and shelf level protrude can be calculated for
each shelf level.
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= These attributes are configured by default. The value set for all 18
attributes is zero.

= To plan the level angle, shelf level height and the shelf protrude, at least
one attribute is needed for each shelf.

= A maximum of 18 attributes are available for planning.

= The new attributes are only needed for calculations in which a value other
than zero is entered. If only zero values are entered for the attributes, the
shelf position is calculated using the original method.

Using Attributes for the Planning
You can enter the attribute values in the Shelf Library found in the properties
dialog of the shelf.

To open the properties dialog of a shelf, you must first open the template that
holds the Shelf Library, for example the picture shows, the ALB Shelf
Template.

1) Open the Template directory via the System Library in the plantype set.

2) Selectthe ALB Shelf Template directory and open the contextual menu
by right-clicking the mouse.

3) Select Open Template As Project in the contextual menu.

=% ALB Demo PTS
) "ﬁ Resource Plantypes
[+ "Eq Process Plantypes
P M 'ﬁ Product Plantypes
. @3 Regular Types
-4y Script Actions
{4 Script Commands
=4y Template Mew Template Identity

Open Template As Project
[ -8® ALB Shelf Library,  Replace Template

Copy

as =
Set Insert Point
Delete

Reload

Refresh Sort Index

Modify sort index
Permissions, .

Print »

Properties

Figure 185: Open the Properties Dialog for the Shelf
4) Select the shelf from the shelf library in the open ALB Shelf Template.

5) Open the contextual menu by right-clicking the mouse and select
Properties. You can enter the values for the attributes in the properties
dialog.

6) Once you have saved the values, the shelf can now be used with these
values in ALB.

Shelf Level Angle

The shelf level angle is always entered in degree. This angle enables you to
plan the positioning for a shelf level — the angle can be entered as plus or
minus values. Please refer to the Figure 186.

Shelf Level Height
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The shelf level height can be entered in meters, centimeters or millimeters.
The shelf level height is where the shelf level bottom edge and the inside wall
of the shelf intersect, and is measured from the base of the bottom shelf level
(zero level). Please refer to the Figure 186.

Shelf Level Protrude
The shelf level protrude can be entered in meters, centimeters or millimeters.

The shelf level protrude enables the measuring of the distance of the end of
the protruding shelf level to the shelf front. Please refer to the Figure 186.

The Geometrical Scheme for Attributes
The following scheme shows the geometrical position for measuring and

calculation of the shelf level angle, level height, shelf level protrude, and width
attributes.

Regalbodenwinkel in Grad
angehen.

Entering the Level Height:
The level height always lies
where the horizontal and
vertical levels intersect (the
light blue arrow in the
picture).

The level height is measured
from the hase surface

(zero level).

Entering t.he Width: The shelf level protrude is
The width is entered between the two measured from the outer

auter edges of the shelf (black arrow). edge of the front side of the
If a shelf contains protruding levels {(as shelf to the outer edge of the
in the picture), the width of the shelf protruding shelf level (yellaw
1s always measured to the outer arrow in the picture).

edge of the longest protruding shelf
level.

If the shelf does not contain protruding
levels, the width should he

measured in the normal fashion,

fram the outer edge of the shelf hack
to the outer edge of the front.

Figure 186: Scheme — New Attributes for the Dimensions of a Shelf

Shelf Length

The following scheme shows the dimensions for the length and inner length of
a shelf. These values are added to the calculation and are entered in the
properties dialog. Please refer to the Figure 184.
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The Length of a Shelf:

The length of a shelf is measured
hetween the two outer edges of
the shelf.

The Inside length of a Shelf:
The inside length of a shelf is
measured hetween the two
inside edges of the shelf.

Figure 187: Scheme - Length and Inside length of a Shelf

Entering Values for Attributes

As was mentioned earlier, the values are entered via the properties dialog in to
the shelf library of the shelf. The default setting zero is given for the values.
The following examples show the possibilities for shelves. Please refer to the
Figure 185.

Examples Using the Value Zero

The example shown here is a shelf with two shelf levels. The positioning for
this shelf has been carried out using the old calculation method. All of the
attributes hold the zero value.
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| 2Diew | Effectivity ALB Shelf Measures [ml | Premises |
~&ngle
Shelflevelangle {0,000
Shelflevelangle2 {0,000 ¢
Shelflevelangle3 {0,000 ¢
Shelflevelangled {0,000 ¢
ShelflevelangleS {0,000 °
Shelflevelanglet |0,000 ¢

— Height
Shelflevelheight! {0,000 m
“Shelflevelheightz {0,000 m
Shelflevelheight3 {0,000 m
“Shelflevelheightd {0,000 m
Shelflevelhieiohts {0,000 m
“Shelflevelheights 10,000 m

~ Protude
Shelflevelprotude {0,000 m
Shelflevelprotude2 10,000 m
Shelflevelprotude3 {0,000 m
Shelflevelprotuded 10,000 m
ShelflevelprotudeS 10,000 m

AT

Shelflevelprotudet 10,000 m

Figure 188: Values with a Zero Setting

The shelf level position is calculated using the old method: the shelf height
divided by the number of shelf levels (two shelf levels in the example) equals
the position for a shelf level.

The picture shows the result:

Figure 189: Calculating the Position of the Shelf Levels using the Zero Value

Example Using Attribute Values

In this example of a shelf with six shelf levels the values for the shelf level
angle, shelf level height and shelf overhang are already set. The amount of
attributes needed can be increased or decreased, depending on the amount of
shelf levels.

The positioning for the shelf level in this example is calculated with the aid of
the attribute values.
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| 3DView | Effectivity ALB Shelf Measures [m] | Premises |
~Angle

Shelflevelanglel lS,UUU 7

Shelflevelangle2 E_UEU'—‘
Shelflevelangle3 lS_UEU‘—_
Shelflevelangled '5000‘—‘
ShelflevelangleS lSDUD’—‘
Shelflevelanglet lSDDD’—I

—Height

Shelflevelheight! |U,1 00m

Sheffeveheight? [0400m
Shefleveheightd [0600m
Shefleveheightd [T200m
Shelflevelheights W—
Shelflevelheights IW

i~ Protude:

Sheflevelprotudel [0300m
Sheflevelprotude? [0300m
Shelflevelprotuded IW
Sheflevelprotuded [0300m
ShelflevelprotudeS W
Shelflevelprotudet [U—W

Figure 190: Values for the Attributes are Preset

The picture shows the result:

Figure 191: Shelf Levels that have been Calculated with the aid of Attribute
Values

Example of a Negative Shelf Level Angle

To plan the shelf level with a negative shelf level angle, the planned angular
measure of 360° must be reduced: In the example, a negative angle of five
degrees has been planned for the shelf level six.

In the example 355° is entered for the Shelflevelangle 6 attribute. Depending

on the planned negative angular measure, the value is reduced or increased —
for minus ten degrees for example, 350° etc.
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| 3Diew | Effectivity ALE Shelf Measures [m] | Premises |
—Angle

Shefevelanglel [5000°
Shelflevelangle2 I‘S_ﬁﬁ-ﬂ’—
Shelflevelangle3 [iiUlJDi
Sheffevelangled [5000°
Shelflevelangle rS—DDD‘—

Shelflevelanglet |355,UUU° l

~ Height

Sheffleveheicht! [0100m
Shefleveheight [0400m
Shefleveheiht [0500m
Sheffeveleight4 [1200m
Shefleveheights [1600m
Shefleveheightt [1300m

— Protrude

Shelflevelprotudel llJ?.UT
Shelflevelprotude2 W
Shelflevelprotude3 W
Shelflevelprotuded [W
Shelflevelprotudes W
Shelflevelprotudet W

Figure 192: A Negative Shelf Level Angle

The picture shows the result:
Shelf level six — in the example the shelf level on top — has a negative angle.

Figure 193: Picture containing a Negative Shelf Level

Planning Loading Units (bins) for Parts

Structures (process, resource and product structures) for the balancing
process are shown in the PPR Navigator. The structure for the loading units is
generated in the PPR Navigator in the resource structure.

In order to make it possible for the loading units (bins) to be planned in the
balancing process, the loading units are linked to parts (relation resource
supplies product). The parts are also linked to the processes (relation first
processes product) which are supplied in the loading units on the line.

In this way it comes full circle:

:F.-u.m. | l v Par > l .HT‘..«T{M 11

I First procesees o anuct | il'«wul.nno feeiclos prodiict |

Figure 194: Linking Process, Part, and Loading Unit Schema
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= The stations are determined via the process structure in the balancing
process.

= All data for optimally planning shelves and loading units for the parts
supply are available via the link between the processes and products
(parts), which in turn are linked to the resource structure of the loading unit.

B- @ Resource View, 1

5% Plant, 1

=) #s Building, 1
- #s Line Area, 1

@& Container 1, 1
#4 Container 2, 1
&4 Container 3, 1
#h Container 4, 1
- f#h Container 5, 1
-k Container 6, 1
+] &‘q Container 7, 1
+ &'ﬂ Container 8, 1

-

[+

[+ [+

¥

L

+ [

E

Figure 195: Example of a Resource Structure for Loading Units

m‘ For more information, please refer to the PPR Navigator Manual.

Setting Properties

The loading unit is specified in the properties dialog of a loading unit. Apart
from the data such as the name of the loading unit, length, width and height,
the type of loading unit is uniquely defined by two figures (possible shelves
and standard shelf).

i Transport System (FW) <Container1,,1> = |D|l]

a
General | Investment | Draanization | drea | Simulation | Graphic Settings | N¢—

Component Name IConlaine( 1

Number |1

PoT-Curve |

Tool for Transport | Box 4004600240

Bundle | Palet 1000x1200

Length [0.10m

Width [0:20m

Shift Model | =

Allowance Set |

Premises |
Possible Shelfs |34
Default Shelf |3

Rejected Parts Concemed [~
Scale Lapout B

Realizes MC for Process |

‘Write Change Protocol I

b

< | My

Figure 196: Example of Loading Unit Properties Dialog (bin)
Setting Possible Shelves

m Note
J The selection of the possible shelf levels must be set in advance in the

configuration.

E In order to configure the possible shelf levels, Please refer to the chapter
Configuring Automatic Line Balancing in the Administration Manual.

Possible Shelfs
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Default Shelf

7.11.3

Possible Shelfs |34 |
34
35 =l

Figure 197: Possible Shelf Levels

Set the possible shelf types in this field (shelves with set number of levels). In
manual balancing process editing you can you can place additional loading
units with this entry — apart from the standard shelf there are also defined shelf
levels available for planning. You must always enter avalue in this field.

Aloading unit can be placed in a shelf if the dimensions of the loading unit and

shelf correspond.

= If, for example, you select 3, this means that the loading unit can be
manually placed only on shelves with three levels.

= If you select 3-4, this means that the loading unit can be manually placed
on shelves with three or four levels, etc.

Setting the Standard Shelf

Set the shelf type in which the loading unit is to be placed in this field. The
loading unit is placed in this set shelf type with an automatic calculation of the
balancing process.

You must always make an entry in this field.
= This entry must be unique; you cannot specify more than one level.

= If, for example, you enter 3, the loading unit is placed in a shelf with three
levels in the automatic calculation.

Editing Shelves and Loading Units in the Balancing
Process

In the first calculation of a balancing process, the shelves and loading units are
allocated to the workplaces according to the determined demand and are
displayed in the job coordination view.

The shelf libraries are not automatically loaded when a previously calculated
balancing process is opened. The shelf libraries are available only when they
are needed, i.e. if you start a new calculation after opening the balancing
process, replace a shelf, or manually place a bin in a shelf.

Shelves and Loading Units (part bins) can be Manually Edited in
the Balancing Process:
= You can remove shelves

Replace one shelf with another

= Place aloading unit on a new shelf

= Open the properties dialog of loading units

= For a description of further functions: See the chapter on

= You can execute the corresponding functions via either of the contextual
menus, shelf or loading unit. Please refer to the Figure 199 and Figure
202.
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Symbol for
shelves.

Symbal for
loading unit.

i i

Links - 1,667 min - 1 WP P

MotorraumiHeck i |
——

| Rechts - 2 830 min - 1 WP

1 Station 1

Figure 198: Job Coordination View — Shelves, Loading Units in the Station

Executing Context Functions for Shelves

Fixed Side
Fixed Position

Switch to other Side

Remove shelf
Replace with other shelf

Properties

Figure 199: Shelf Contextual Menu

Replacing Shelves

When replacing a shelf it is important to note whether the shelf is empty or
already full of bins. You can simply replace an empty bin with another. If there
are bins in the shelf, check first to see on which shelf type the bins are to be
stored before replacing the shelf.

Standard shelf l 3 Possible shelves |3, 4

Figure 200: Replacing Shelves
= You can obtain this information either in the properties dialog of the part
bin or via the Material supply dialog.

1) Select the shelf to be replaced and open the contextual menu. All part bins
of this shelf are displayed in the properties dialog. The Material supply
dialog can be opened by double clicking on a part bin.

2) in order to replace the shelf with another, click on Replace with other
shelf.

3) All shelves are displayed with data on the size and shelf levels in the
dialog Replace shelf.

4) Select the shelf and click the OK button to confirm.
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B change Shelf i x|
Choose the new shelf
Name ' Anz. Ebenen | Standard shelf I Ihner measures I
Shelf 2 2 Yes 2900 « 1000 » 2000
Shelf 3 3 Yes 2900 x 1100 x 2000
4 Yes 3300 = 710 % 2500
Shelf 5 5 Yes 2900 » 1200 »x 2000
Shelf 6 6 Yes 1400 x 1000 » 2400
Shelf 7 3 No 3900 1300 x 1600
Ok LCancel

Figure 201: Exchange Shelf Dialog

Removing Shelves
You can easily remove shelves from the Material supply area. Shelves with
part bins on them are removed and the bins are placed in the space cleared on

the floor.

5) Select Remove shelf in the contextual menu of the selected shelf. Please
refer to the Figure 199.

Executing Context Functions for Loading Units (bins)

Displaying Graphics

A graphic of a certain part can be displayed only if it was generated with other
software; CATIA, for example.

Fixed Side
, v Fixed Position

Switch to other Side

Show graphics
In new shelf

Properties

Figure 202: Loading Unit Contextual Menu
Placing Free Bin into a New Shelf

1) Select the bin and open the contextual menu.

2) Click On new shelf to place a free bin in a shelf. This context function is
available for bins only if levels for the standard shelf and the possible
shelf levels have been defined in the properties dialog.

3) All shelves are displayed with data on the size and shelf levels in the New
shelf dialog. In addition, the possible shelf types for this bin are displayed.

4) Select the shelf and confirm with the OK button. Please refer to the Figure
208.
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Figure 203: New Shelf Dialog

Removing bins from Shelves
The contextual menu for bins placed in a shelf can be called by

1) Opening the properties dialog of the respective shelf. Either double-click or
use the contextual menu to open the Properties dialog.

2) All bins in the shelf are shown in the dialog. Select the bin to be removed
from the shelf and open the contextual menu.

3) Click on Remove from shelf. The bin is removed from the shelf and

placed on the floor of the material supply area, depending on the process
it has been assigned.

Shiow graphics

Remove From shelf

Properties

Mave to

Figure 204: Shelf Properties Dialog - Contextual Menu for Bin
7.11.4 Manually Placing Part Bins in the Shelf

You can place part bins in the shelf by mouse click.

1) Select the part bin on the material supply area and move it to the shelf.

1 Station 1

Figure 205: Placing Bins in the Shelf by Mouse Click

2) Release the mouse button in the shelf, in the Move bin dialog click In
shelf. The bin is only placed in the shelf of the shelf levels correspond.
Please refer to the Figure 208.
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Move container

Move container il

(c_, Do you want to move the container or put it in the
4 shelf?

in shelf Move container | Cancel I

Figure 206: Placing Bins in the Shelf

3) You can place the bin in a new place with Move; i.e. the bin is placed on
the floor and the shelf is moved to the right.

7.11.5 Messages in Shelf Planning

New Shelf is too Small
This message appears, if you replace a shelf with another and there are bins
in the shelf which cannot be placed on the new shelf.

You can replace the shelf manually by confirming the message with Yes; the
shelf is then replaced.

——— 1
New shelf is too small oy ]

? The container Part 4 does not fit into new shelf.
Do you want to change the shelf anyway?

Yes Mo l

Figure 207: Bin does not fit on the New Shelf

Bin does not fit on shelf
This message appears if you try to place a bin in a shelf and the shelf levels
do not correspond.

Automatic Line Balancing i x|
/ ! ! The container does mot fit in this shelf

Figure 208: Shelf Levels do not Correspond

Shelf Settings are Inconsistent with Bin

This message appears if the shelf settings are not clearly defined for the bin —
for example, if no values have been entered for Possible shelves. The
message is displayed when the balancing process is opened.

Automatic Line Balancing j ﬁ]

Shelf data of container Container 7 inconsistent!
The container does not fit into its default shelf.
Please change the properties of the container!

Figure 209: Shelf Data Incomplete

7.11.6 Editing Name of Shelf

1) Open ALB on a Line.
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Fixed Side

Fixed Position
Switch ko other Side

Remove shelf

Replace with other shelf

Properties

Figure 210: Edit Shelf Name
2) Right click shelf and select Properties in the ALB Balancing View.
3) Edit name and number of shelf.

Give unigue name for shelf.

4) Click OK.
Changed name and number are retained in 2D View, Properties dialog
box and as tool tip.

The name and number attribute of shelf can be configured in E5. The
maximum character length for Name and Number permitted is 1000. There is
also length attribute and by default this is set to 64.

7.11.7 Reordering of Part Bins in Shelf

1) Open balancing, and launch the shelf properties dialog box.

x|
Moo {Shet 1
Rerrbes i

Number of iovels (6
Innee measures | 4000 x 4000 x 4750
Extoece maavres | 8500 x 4000 x 4750

Floot height o
Filod to M
Corbert
| Cortamer | Pazt nave lP&m[ﬁmﬂwlMXgﬁu[
/ News Lire / Staton 1 7 Lelt Malesid Aves
Level 1 (4000 x 4000my
R0 2000
Lareod 2 {1000 x 2000008
Contaner 1 ot A3 Yellow Moo 1 Poct 2 000 % 2000
TR0 ¥ 200
Lol 314000 x 4000men)
: 20w 20
Lol & (1000 x 2000me) -
Contarer 1 Pt 22 bhun ssesce 1 Proct 4 2000 x 2000
10y 00
Leoved 5 3000 x 2000me
Contane 1 PatAl-Redmmae 1 Poct 5 2000 x 2000
100 x 2000
Loved 6190 x 1 200mn]
Contener 3 Pan3 3 Proc! B F50x 400
Conlaner 8 Padt 8 8 Poct 6 1560 x 1800
Contane 10 Pan10 190 Ploct © 1000 x 1000
On 10
T

Figure 211: Shelf Properties Dialog Box

The dialog box include headers with Levels (Level 2, Level 3...) to distinguish
between the available levels and to categorize the containers accordingly. The
number of levels shown in this list view is the number of levels in Shelf as
defined in Shelf Library. The available space for a Level is shown in the Italics
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format in the “Length X Depth” column to have an idea whether a particular
container can fit into this level.

2) Drag a container from any one level to another level where enough space
is not available.

The container is moved from source level to target level with its level now
changed to that of target level. The available spaces for both the source and
target levels are updated accordingly.

The target level header is turned orange.

Level 1

Container 12 Part 12 12 Proc1 1 1070« 300
Container & Part B 5 Procd 1 900« 1160
Container 1 Part 1 1 Procd 1 920« 710
Mrwbzimar @ Dak 0 o Drem 71 1NN w7

Figure 212: Target Level Color Changes

These are the levels where part bins are added beyond a levels capacity to
hold them.

The dialog cannot be closed until there remains even a single inconsistent
level (header in orange color). If you close the dialog that has inconsistent
level t then the following message comes.

Inconsistency in Shelf Planning ﬂ
! E Inconsiskency observed in Filling within the Shelf Levels. Please Reorder the Filing within the levels,
L

Figure 213: Inconsistent Level Message

3) Right-click a part bin from any of the level and from its contextual menu
select Move to <Level>.

Show graphics

Remove From shelf

Properties

Mowe ko 3 Lewvell

Lewel2
Lewel3

Lewveld

Figure 214: Contextual Menu “Move To”

The container is moved from source level to target level with its level now
changed to that of target level. The available spaces for both the source and
target levels are updated accordingly. The following behaviors are possible:

¢ If space is available then the container will be placed in the level and
the header color of that level will remain intact.

e If space is not available, then also the container will be moved to the
level and the header color will change from light grey to Orange making
it an inconsistent level.

4) Click Close to save the changes and close the dialog box.
Persistency

The containers would be stored with their changed levels and their sequence
inside levels would be persistent too. The sequence is stored on an attribute
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“internalbalancing” of the default relation
“albspec_partsbin_positioned_in_shelf’ between part bin and shelf.

The window is resizable which automatically resizes list view too. The
properties window size, list view window size, and the columns width inside list
view will be persistent.

Running the Automatic Balancing Algorithm for the whole
Balancing

When automatic balancing algorithm runs, the part bin sequence inside shelf
would be according to this algorithm. Shelves would be filled automatically as
with the existing ALB functionality. The appearance however include headers
and available spaces to clearly distinguish the part bins of different levels.

Running the Automatic Balancing Algorithm for a Product Variant
just added to Balancing

When a new product variant is added to the existing balancing, the part bins of
this new PV are added inside shelves according to the automatic balancing
algorithm. Shelves would be filled with these new part bins automatically.
However, the new part bins would be added at the end of each level if space is
available so as not to destroy any existing manually created sequence.

Manual Re-balancing of Processes
A process moved to another station would take away its part bins from shelves
too. The following changes take place:

e The remaining part bins from the level from which the part bins are
removed would be moved left to cover the space available in that level.
However there would be no change amongst the sequence of these
remaining part bins within the level.

This automatic re-arrangement of part bins is restricted within levels and there
would be no adjustments across levels.

e The part bins would be moved to outside corner of the station where
the processes are moved.

Removal of part bin group from Shelf

When a part bin group is removed from shelf, it would not be moved in the
respective container area but is placed in outside corner of this container area
with regard to “Free Placement of Part Bins in Material Area”, otherwise it get
placed according to the default behavior. Removing part bin groups from shelf
would have the following impacts:

¢ Available space in the particular level from which it is removed would
be updated.

¢ No automatic adjustments of other part bins across levels or
sequentially within a level takes place.

o Ifthe removed part bin groups level is inconsistent and if there is some
available space after removal, the level header color changes from
orange to default light grey.

Moving a Container inside Shelf

A container dragged and dropped on a shelf is placed inside shelf at a valid
position in a level where space is available. This newly added container is
placed in the level in last position so as not to destroy any existing manually
created sequence. Filling shall be executed from bottom level to top most
level.

Re-Arranging Material Area
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There is no impact on part bin planning inside a shelf.

Replacing with a New Shelf

During replace with a new shelf, part bin planning inside the shelf is copied
from target to source only if they have same levels. Otherwise, part bin
planning would be destroyed and recalculated.

Limitation

During replacment with a new shelf, part bin planning inside the shelf is copied
from target to source only if they have same levels. Otherwise, part bin
planning would be recalculated.

7.12Planning and Displaying Product Variants

Product variants of a type series are largely manufactured with the same parts
at the same workplaces on an assembly line. Product variants of ALB planning
include limousines, convertibles and coupes. This series of examples could go
on forever.

What does the balancing process of product variants, which is available in
W  version 5.13 of Process Engineer, do?

The same parts for several product variants are manufactured with the same
processes. In the balancing process it is assumed that the processes for the
same parts will be executed by the same employee. One process graph is
generated for every product variant; all processes required for the manufacture
of product variants are planned in this process graph. An unlimited number of
product variants can be calculated in the balancing process.

It is furthermore assumed that a high number of processes of the same type
are used for the manufacture of product variants in all process graphs, thus
forming dependencies between the process graphs.

In order to show these dependencies, you can mark the same-type processes:

= either via relations
= 0or via BOM entries

Marking processes of the same type forms the basis of the balancing process
of several product variants, which are calculated and displayed according to
weight accordingly. The processes of the same type must first be marked in
the PPR-Navigator between the individual process structures of the respective
process graphs of the product variants. Processes marked as the same type
are marked by the blue line link.
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Blue line link
marks processes
of the same type in
the precedence
graph.

7.12.1

Marking
processes of the
same type via
relation.

k
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Ty w4
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Figure 215: Processes of the Same Type in the Precedence Graph

Marking Processes of the Same Type via Relations

138

Processes of the same type are marked in the process graphs of the individual

product variants via the relation Same process. These processes can be

further edited independently in the respective process graphs —a change in a
process (for example. the process time) is not automatically implemented in

the process linked via this relation. Proceed as follows:

1) Select the process from the PPR Navigator process structure. In example,

a process of product variant B is selected (process structure for the

process graph of product variant B).

2) Drag this process to a process in the process graphs of another product
variant. In example, a process of product variant A is selected (process

structure for the process graph of product variant A).

3) Release the mouse at this process. In the Linked operation... dialog select

the relation Same process.

4) Click OK button to confirm. Both processes are marked as processes of

the same type. Please refer to the Figure 216.

= @M Productvariant 4, 1
@M proc 1, LaBELL, 1
@ proc 10, LABELZ, 1
Q"!I P1 AlikeVariant A plus B, 1
'.4 M proc 12,1

Productvariant B, 1

Name | 0K I
is alternative

is alternative (reverse)
must precede

Cancel l

e process [reverse)
process fed by another process
process feeds another process

Figure 216: Marking Processes of the same Type via Relation
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7.12.2 Marking Processes of the same Type via BOM Entries

Marking processes

of the same type via

BOM entry.

7.12.3

Optimization,
transparent display
and flexible editing

of product variants.

Processes of the same type marked via BOM entries are real references of the
processes. Any change to a process (for example. the process time) is
automatically made in the process linked via the BOM entry. Proceed as

follows:

1) Select a process from the PPR Navigator process structure. In example, a
process of product variant B is selected (process structure for the
process graph of product variant B).

2) Always drag this process to the hierarchy level of the process graph. In
the example product variant A is selected.

3) Release the mouse button. In the Relate Workplan To Operation dialog
select the BOM entry.

4) Click the OK button to confirm. The process is added to this process graph
as a reference. Please refer to the Figure 217.

= M Productvariant &, 1
: dT alike Process BOM Entry, 1 |
- 4 p1 Alkevariant A plus B, 1

=l ™ Productvariant B, 1

W " p1 Alikevariant & plus B, 1
LWEr1 slike Process BOM Entry, 1
+- %Y Proc21, 1

Relate Workplan <Productvariant A,...> To Opera

Name I oK l
__Cancel |

is alternative Cancel
is alternative (reverse)

must precede

must succeed

Process alike process

Process alike process [reverse)

process fed by another process

process feeds another process

Figure 217: Marking Processes of the same Type via BOM Entry

Editing Product Variants in the Balancing Process

A fundamental principle for making product variant planning as transparent as
possible is followed in the balancing process display of several product
variants of a type series. You can balance as many variants as you wish.
Whenever doing this, however, you must always keep one thing in mind; an
optimal balancing process is possible only for the main variants ascertained in
the initial creation or recalculation of a balancing process.

The additional stations and workplaces are determined for all added product
variants, but the stations are always added as the end of a line.

The "main variant" as a rule refers to the variant manufactured most
frequently. Main variants and additional variants can be balanced according to
weight and scheduling. The variants you want to view can be displayed
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Product variants
for the balancing
process schema.

7.12.4

together or separately in the job coordination view — viewing one variant
corresponds to the balancing process for a product.

You can edit only the processes and stations of active variants. Processes for
inactive variants are displayed in gray. All menu functions, however, are
available for editing. Added variants in this way can later be manually
optimized.

Product variants can be removed from the balancing process if, for example,
the process graph of the product variant has to be revised or the product
variant is to be replaced by another. You can as previously for example, print
out the results of this balancing process or display them in a group view.

Setting main variants for the first
A time when generating.
B el B m——
C (| C [fomm—p Setting main variants for the first
| time when generating.
D e D peoomm
E E poom=mmy

Figure 218: Supply Product Variants for the Balancing Process Schema
Product Variants Menu

The basic settings for the balancing process of the product variants are made
in the menu Product variants. You can set which variants are to be calculated
and displayed in the balancing process using three menu points.

The process graph of the main variant is planned for the first calculation of a
balancing process. This variant is available in the balancing process after the
calculation is complete. Of course this variant is simultaneously the main and
active variant. All other variants are subsequently added to the balancing
process.

Balancing

Recalculate. ..

Body Direction. .,
Base Data...
Station Management. ..

Praduct variants Add product variant...
Remove product variant...

Process Length »
Process Color »  Properties..,

Figure 219: Product Variants Menu

Adding and Weighing Variants

The variants for which the balancing process was generated is displayed in the
Properties dialog. The weight is of course one hundred percent on the first
balancing process.
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Initial situation after
the first balancing
process — planned
variant is the same
as the main and
active variant.

~ Product variants
Main-  Active Weight
variant wariant Processaraph [%]
g Ia Productvariant & I 100,00
Sum: 100,00
Ok I Cancel |

Figure 220: Properties Dialog with a Variant

1) Inthe Product variant menu select the menu item Add product variants
in order to add variants. The process graphs of the possible product
variants are displayed in the upper window of the dialog. Please refer to
the Figure 219 and Figure 221.

Load product variant B

Add product variants

Copy of Produktvariante A

Prozessaraph Altemaive A
Prozessaraph Altemnative B

Already assigned product variants:

Productvariant &

Ok l LCancel |

Figure 221: Add Product Variants Dialog

2) Select the variant in the upper window. The variants must be added
individually. Confirm the selection by clicking OK.

3) The Product variant settings dialog is then opened. The added variant is

displayed. The main and active variant are also displayed.

4) Specify the weight. The weight of all variants must always add up to one
hundred percent. Tip the corresponding percent values into the fields
under Weight.

5) You can set the main variant only in this dialog. You can set the active
variant in this dialog as well as in the selection menu of the job
coordination view. The active variant is always the variant you can edit.

6) To edit the variant, click in the corresponding fields under Main / active
variant.

7) Confirm the entries with OK. The calculation is executed.
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Product varlants properties —

Product vanants
M Ackve Weght
vaian!  vanant  Processgragh 43
R O | Booo

~ r F | 4000

Sum 10m

o | Cancel |

Figure 222: Weighing in the Dialog

3) After the calculation the Consistency Check dialog opens; it shows you
possible errors which you can then correct. Please refer to the Figure 223.

Consistency Check 1 X

Processes

&  [1]Proc1

#  [2]Proc2

# [4]Proc 4

# [6]ProcB

#  [7]Alike Process BOM Entry

# [8]P2

# [9]P3

#  [22] P1 Alike Process BOM Entry

#  [22] P1 Alike Process BOM Entry
Stations

Refresh I Expand I Close I

Figure 223: Planning Errors are Immediately Displayed in the Dialog
4) Close the dialog by clicking Close.

7.13Displaying Product Variants in Balancing List View
and Process List View

You can make a comparison of the balanced processes between active variant
and the other product variants. The Balancing List View and Process List
View are enhanced to:

¢ display one column for each product variant in Balancing List View and
Process List View. Column for active product variant is displayed as
Active.

o display “X” against each process of active variant in column of active
product variant and against each process in column corresponding to the
inactive product variant if an identical process exists to this process in that
inactive product variant.

This enhancement is applicable to Workplace list view and for ALB in both FAL
and PMS modes.
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1)

Consider the following Project structure.
= é ALE Demao Prajeck OLF-¥PD
= '@ Process View, 1
=4 Pracess Plan, 1
=AM praduct Yariank 1,1
+ @ Procé, 1
+ 'i“!l Proc 4, 1
+ @-'TI Proc 2, 1
Qﬂ[l Proc 1,1
'intl Proc 3, 1
Qﬂ[l Proc s, 1
Product Variank 2, 1
@ Proc 4, 1
'{ntl Proc 5, 1
@ Procé, 1
'in!l Proc 7, 1
'intl Proc &, 1
Qﬂ[l Proc9, 1
Product Yariank 3, 1
d prac 10, 1
A proc 11, 1
A Prac 12, 1
'{ntl Proc 7,1
@ Proc 8, 1
'in!l Proc9, 1
'intl Proc 2, 1
Qﬂ[l Proc 1,1
'intl Proc 3, 1

0
e G [ (e [ e e e 2 e e e (] -

Figure 224: Display Product Variants in Balancing: Project Structure

There are three workplans: Product Variant 1, Product Variant 2, and Product
Variant 3.

2)

Product Variant 1 is having 6 processes: procl, proc2, proc3, proc 4,
proc5, and proc6.

Product Variant 2 is having 6 processes: proc 4, proc5, proc6, proc?,
proc8, and proc9.

Product Variant 3 is having 9 processes: procl, proc2, proc3, proc7, proc8,
proc9, proc10, procll, and proc12.

Proc4, proc5 , and proc6 are common between Product Variant 1 and
Product Variant 2.

Proc7, proc8, and proc9 are common between Product Variant 2, and
Product Variant 3.

Procl, proc2, and proc3 are common between Product Variant 3 and
Product Variant 1.

Open ALB on Product Variant 3 and add product variants “Product Variant
1”7 and “Product Variant 27, but active product variant is “Product Variant 3”.

Product varkants propoerties

Product vanants
Man Active Process grach Weight
vanard vanord %]
|Product Vanan 3 | 0o
|Product Vanam 2 2500
|Product Vaonan 1 2500
Seamc 100,00
ox Coenl |

Figure 225: Product Variant Properties
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3) Open the Balancing List View.
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Figure 226: Changes in Balancing List View

The changes in Balancing List View are:
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e Three columns are added in the Balancing List View, one for active
product variant “Product Variant 3 (Active)” and other two for inactive
product variants (Product Variant 1 and Product Variant 2).

e “X’is shown against all processes in the column “Product Variant 3

(Active)”.

e As Procl, Proc2, and Proc3 are common in the Product Variant 3 and
Product Variant 1, there is one X’ mark against them in their respective
rows under “Product Variant 1” column.

e Proc7, Proc8, and Proc9 are common in the Product Variant 3 and Product
Variant 2, so there is one ‘X’ mark against them in their respective rows
under “Product Variant 2” column.

4) Open Process List View.

AlPyecesser Boonced Fracecaes Ushsroad Processes
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Figure 227: Changesin Process List View

e Three columns are added in the Process List View, one for active product
variant “Product Variant 3 (Active)” and other two for inactive product
variants (Product Variant 1 and Product Variant 2).

e “X’is shown against all processes in column “Product Variant 3”.

e As Procl, Proc2, and Proc3 are common in Product Variant 3 and Product
Variant 1, so there is one ‘X’ mark in against them in their respective rows
under “Product Variant 1” column.

e Proc7, Proc8, and Proc9 are common in Product Variant 3 and Product
Variant 2, so there is one ‘X’ mark against them in their respective rows
under “Product Variant 2” column.

If Balancing List View and Process List View are visible, the columns for

“product variants” is updated in the following cases:
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e When a different Product Variant is made Active.

¢ When a common process (a process which is common in active variant
and inactive variant) is removed in 2D View, Balancing List View or
Process List View.

e When a common process is moved from one workplace to another in 2D
View, Balancing List View or Process List View.

e When a product variant is added or removed.

7.14 Planning the Logistics for Parts Delivery

7.14.1

As of the DPE 5.17 release the calculation for parts delivery has been
extended by two options, which can be used when planning several product
variants. This makes a total of three options that aid in making the planning of
logistics possible.

Up till now, the number of parts bins needed for each process was calculated
and the common result was too high. This in turn meant a considerable
amount of space would be needed for these parts bins on the line.

To prevent the calculating of duplicate parts bins from identical processes and
parts, into the number of parts bins needed for the planning of product
variants, you have the possibility of directing the calculation by way of
processes or identical parts using the new options.

This chapter will provide you with a general overview of how this works:
= Using the Using Options option
= Using the Do not handle Duplicate Partbins option.

= Using the No duplicate Partbins for Same Processes option.

= Using the No duplicate Partbins for Same Parts option.
Using Options

The options for calculating the number of parts bins can be set in the ALB-
configuration. As long as you do not change and save the option for a
balancing process, the option setting made in the ALB-configuration is valid for
all newly created balancing processes.

Also see the corresponding chapter in the Administration Manual.

After starting the ALB, the configuration setting can be changed for a user via
the Parameter for Automatic Balancing dialog.

1) To open this dialog, select the Station data menu item in the Automatic
Balancing menu.

2) Under Logistics Planning select the option that you want to use for
calculating the number of parts bins.

3) Once you have confirmed your selection with OK, the calculation will
automatically be carried out. To make the option setting permanently valid

for the balancing process, save the option settings for this balancing
process.
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Parameter for Automatic Balancing

Line lNew Line JNH

Description: lNew ManufacturingConcept

Process Graph: I'Norkplam 0

~Cycle
Takt time [min] I 5,0000
Max. capacity I 1 *cycletime
Calculationperiod [min] I 5,0000
-~Walk Back Times

SingleCycle [min] I 0,0000
Addition MultiCycle [min] I 0,0000
ldle time automatic station (minutes) I 00167

— Station data [new station)

Mumber of first Station: l-_1-

Default length [m]: I-_S- Default wicth [m]: r—?-

Standard YWidth Material Area [m]: 15

Dritt Bound [%6] 200
— Layout

[ Layout fixed

—Logistics Planning
Mo duplicate Partshins f

Ok Cancel |

Figure 228: Options for the Number of Parts Bins
Using the Options for Parts Delivery

Logistics Planning
IDo not handle Duplicate Partsbins _v_l Under Logistics Planning

Do ot handle Duplicate Partsbins select the option that
No duplicate Partsbins for Same Processes/Parts 4 you want to use for

No duplicate Part Bins for Same Parts calculating the number
No duplicate Part Bins for Same Parts inside a Station of parts bins.

No duplicate Part Bins for Same Parts inside a IMaterial Area

Figure 229: Logistics Planning
= Option one, the same planning as before:

Duplicate bins are not handled — Planning the same way as before for parts
delivery means, an appropriate parts bin is made available and calculated in
for each and every process of a product variant. Please refer to the Creating
Logistics Data. Please refer to the Figure 228.

= QOption two, no duplicate parts bins for the same processes

With the help of this option, the number of parts bins for the process of the
main variant is first calculated. Next, depending on the supply turnover ratio of
a process on line, they are made available for the planning of identical
processes, which are in turn used for different product variants.

= QOption three, no duplicate parts bins for the same parts
The third option enables you to calculate the number of parts bins for the

planning of identical parts on the basis of a unique parts number. Use this
option when planning identical parts that are used in different product variants,
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Planning for
Identical Parts.

or occur repeatedly in a single variant. In this case a different parts number is
given for the same part, depending on the usage.

The calculating of the number of parts bins takes place when, parts are linked
with a process by way of a relation, over which the parts for delivery are
calculated and depending on the material supply, made available on the line.

Example

Two identical parts are used for the assembly of product C, the parts W1 and
W2. Every identical part should receive a different parts number.

Product C is to be balanced:

= W1is linked via relation 1 with process 1
= W2is linked via relation 2 with process 2

Process 1 and process 2 are both linked with product C.

= Both processes, which are linked with the product C via relations 1 and 2,
are recognized during the balancing process for product C. If you activate
the no duplicate parts bins for the same parts option, the parts are
supplied for the process first used in the balancing process. All other
processes linked with this part, are to be disregarded for the material

supply planning.

When the disregard option is activated, the supplying of materials happens
separately for all identical parts linked with processes —such as both of the
processes 1 and 2 in the example.

Open the balancing, set the planning mode. The Enhanced logistics planning
mode is set in the base data of ALB:

No duplicate Part Bins for Same Parts inside a Station: Same as “No

duplicate Part Bins for Same Parts”, but the scope of the parts is only inside
the station. If this option is selected the algorithm does not search for same
parts in the complete line, but only inside a station instead.

No duplicate Part Bins for Same Parts inside a Material Area: In this mode,
the scope of the same parts is only inside the material area. That means, if
there are two same parts inside a material area, they share one part bin
together.

In the following examples, only the two new modes are considered.

Situation 1: Moving a container from one material area to another
Mode: No duplicate part bins for same parts inside a station

= The container is moved to another station: If the moved part has a
same part in the origin station, a new part bin is placed for the left same
part(s). The same is valid for the destination station: If there is a same part
for the moved part in the destination station, the moved part bin is not
visible in the destination station, because the already existing part bin is
used for this part.

= The container is moved inside the station: The number of part bins
cannot be updated.

Mode: No duplicate part bins for same parts inside a material area

= The container is moved to another material area: If the moved part has
same part in the origin material area, a new part bin is placed for the left
same part(s). The same is valid for the destination material area: If there is
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a same part for the moved part in the destination material area, the moved
part bin is not visible in the destination material area, because the already
existing part bin is used for this part. It does not matter if the destination
material is in the same

= The container is moved inside the material area: The number of part
bins cannot be updated.

Situation 2: Moving a process from one workplace to another
(within a station)

Mode: No duplicate part bins for same parts inside a station:

The number of part bins cannot be updated.
Mode: No duplicate part bins for same parts inside a material area

If the process is moved to a workplace that uses the same material area, the
number of part bins cannot be updated. If the process is moved to a workplace
that uses another material area, these checks are done:

= Anew part bin is placed in the original material area, if the moved part bins
contains any parts that have a same part in the original container area.

= The moved parts use the already existing part bin, if moved part bins
contain any parts that have a same part in the destination material area.

Situation 3: Moving a process from one station to another
Mode: No duplicate part bins for same parts inside a station

= Anew part bin is placed in the original station, if the moved part bins
contains any parts that have a same part in the original station.

= The moved parts use the already existing part bin, if moved part bins
contain any parts that have a same part in the destination station.

Mode: No duplicate part bins for same parts inside a material area

= Anew part bin is placed in the original container area, if the moved part
bins contains any parts that have a same part in the original container
area.

= The moved parts use the already existing part bin, if moved part bins
contain any parts that have a same part in the destination container area.

7.14.2 Using the No duplicate Part bins for Same Processes
Option

The same part can be used in different product variants. To plan the same part
for product variants (for the assembling of a part, for example), a process must
be planned for each product variant in order to edit the part. So in other words,
this means identical processes for each product variant.

These processes can be marked as identical in ALB. The marking can be
carried out over relations or bill of materials entries as well. Please refer to the
Marking Processes of the same Type via BOM Entries.

= The number of parts bins can be planned on the basis of a process
exclusively for processes that are marked as identical processes with the
aid of the No duplicate Part Bins for Same Process option.
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The principle behind calculating the number of parts bins is based on simple
arithmetic:

= During the planning of identical processes for main and active variants of a
product, the calculating of the number of parts bins for the process (the
product variant marked as the main variant) generally takes place with the
first use in the balancing process.

= The space required and number of bins will be calculated accordingly. If
you change the main variant, the calculation is carried out based on the
same scheme. The only difference of course is that it is for the identical
process, which is the newly marked main variant for the planned product
variants.

The Exception Often Proves the Rule

A possible exception to this principle is, when an identical process is not
planned in to balancing process using the main variant — for example with
three possible product variants, process P1 only appears in the second and
third variant of the balancing process.

The first variant is marked as the main variant, and is not used in the process
P1. In cases such as this, the number of parts bins for process P1 is planned
more or less on the principle of contingency. Normally, the number of parts
bins for the process, that was planned in first is calculated (process P1 in the
example).

Planning the Number of Part Bins in the Job View

To edit the delivery of parts in the job view, use the Parameter for Automatic
Balancing dialog and the properties dialog of an identical process.

Using Dialogs
The following sections will inform you of the possible ways to use dialogs.

Think of a balancing process in which two product variants are to be planned.
The basis for the product variants are the process graphs (priority graph)
Workplan 10 and Workplan 1. The product variant that is to be planned on the
basis of Workplan 10 is also the main variant and active variant.

Product variants properties _

— Product variants

Main Active Weight
vanant  wvariant Processaraph %]
' ' lWorkaam 0 I 80,00
& T [workplan 1 | 20,00
Sum: | 100,00

Figure 230: Examples of Product Variants

To provide more of a vivid display of the results, the first step should be to
adjust the Do not handle Duplicate Part Bins option in the station data.

You'll recall that the parts bins for each process are planned using this setting
— this is basically the same as the only possible method used in earlier
versions in ALB, for planning the number of parts bins.

Process 12 is marked as the identical process in both variants.
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In review: Processes for the active variant are always displayed in the color of
the workspace; all other processes are displayed in grey.

In the example the process 12 is pictured twice: The process shown in yellow
is the process for the active variant and, at the same time the process for the

main variant.

The following picture shows that with this option parts bins are calculated for
both processes (main- and active variant).

(A 12 I
»

Left - 3,332 min - 1 AP

Parts bins are calculated
for both processes.

Right - 2,500 min - 1 AP

3 Station 3

Figure 231: Parts Bins are Supplied for both Processes

For the next step, change the option for calculating the number of parts bins to
No duplicate Part Bins for Same Processes. Please refer to the Using

Options.

1) Open the Parameter for Automatic Balancing dialog.

2) Then select the No duplicate Part Bins for Same Processes option.
3) Confirm your selection by pressing OK and then close the dialog.

The calculation for the number of parts bins is carried out immediately, as the
following picture shows:
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The number of parts bins a5 in .1 ap
is reduced.

The amount of parts bins

for both of the identical —=
processes is optimized
and the calculation is

based on the process 12 K00 min - 1 AP
of the main variant.

—

3 Station 3

Figure 232: Calculate the Number of Parts Bins according to the Process of the
Main Variant

Changing the Parts Delivery for an Identical Process

The foregoing example showed how, the number of parts bins can be
calculated by changing the option in the station data. Changing the option in
the station data always affects the entire balancing process, for all identical
processes.

This next step will explain how to change the delivery of parts for a single
process.

For some parts it makes sense to have the parts available in different areas for
individual delivery to each process, even when this process is marked as
identical.

So that you do not rearrange the option for parts delivery of the entire
balancing process, you can change the parts delivery for single processes via
the properties dialog.

In our example the parts delivery for the Process 12 is to be changed again.
The change is always made using the process of the active variant and never
the main variant in the case of identical processes.

To free the parts delivery from the process of the main variant, deactivate the
Use material planning from main process field. The Main process for
material planning field cannot be edited.

When this field is activated, the parts delivery is carried out according to the
option settings in the station data.

Neither of the two fields can be edited in the case of an identical process for
the main variant.
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Figure 233: Process Properties Dialog for the Active Variant

The result is that the number of parts bins is planned in for both processes
(main- and active variant).

Left - 3,333 min - 1 AP

Right - 2,500 min - 1 AP

3 Station 3

Figure 234: Planning for an Identical Process is Changed

7.14.4 Using the No duplicate Part bins for Same Parts
Option

A second way to avoid identical parts bins that belong to the same part from
appearing in duplicate on the line, is by identifying each part with a unique
parts number. The same part can be used in different product variants or
several times in a single product variant, for example.
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The only stipulation for using the No duplicate Partbins for Same Parts
option for planning is, is that you give the same part a different parts number,
according to its usage.

The balancing process for the product variant is carried out as usual, via the
process planning of the process graph being used. To calculate the number of
parts bins, link the parts to a process by way of a relation.

Result of the Planning
The result of planning with the assistance of this option is shown in both of the
following pictures:

Initial Situation

The first picture shows planning with the Do not handle Duplicate Part Bins
option. The parts bins for the same part are supplied for the station, according
to the link with a process.

12 l

12 | 47

Left - 2,833 min - 1 AP

Right - 0,000 min - 1 AP

7

3 Station 3

Figure 235: All of the Parts Bins are Planned In
The Option is Used

1) Once again, open the Parameter for Automatic Balancing dialog to plan
the number of parts bins using the No duplicate Part Bins for Same
Parts option.

2) Then select the No duplicate Part Bins for Same Parts option.

3) Confirm your selection by pressing OK and then close the dialog. Please
refer to the Using Options.

The calculation for the number of parts bins is carried out immediately, as the
following picture shows. Please refer to the Figure 235.
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Left - 2,833 min - 1 AP 5 ‘

19 1 [

Right - 0,000 min - 1 AP

3 Station 3

|
Figure 236: The Option has Optimized the Number of Parts Bins

Editing Product Variants in Job Coordination

You can edit the enabled product variants in the Job coordination view. You

can also have a variety of options for displaying the ascertained results. The
following examples follow the most common case in practice - all processes
are displayed according to weight. There are two further selection menus for
editing the product variants:

= You can set which balancing process of a product variant is displayed
using the buttons PV's together and PV's separated. When viewed
together, all variants are shown.

= All added variants are displayed in the selection window All models —all
variants (active and inactive processes) are shown in the Job coordination
window if All models is set. In this selection window you can also select a
product variant to be individually displayed. This variant is then the active
product variant.

= The active variant is always displayed in the status line. The job data are
displayed according to the selection.

= The job data of all added variants (active and inactive variants) are
ascertained and displayed if All models is set.

= Only these job data are displayed for a select variant. (Please refer to the
Figure 63).

Showing Balancing Process Results
The following settings, for example PV's together or PV's separated, Please
refer to the Balancing view in ALB.

In order to display the results of only one variant, set PV's separated.

1) Inorder to display the results of all variants, set PV's together. In this

mode always all processes will be displayed, independent on which
product variant is chosen.

Automatic Line Balancing Version PE 5.21



Working with Automatic Line Balancing 155

2) Inorder to display the processes of all variants (active and inactive
variants), set All models. The active variant remains unchanged with this

setting.
Freduvaianta =] | 3) Inorder to display the processes of only one variant, set the variant. If you
Allmodels want to display only the processes of one product variant, the mode PV's

Productvariant B
Productvanant &

separated must be set.

= This variant is the active variant, and you can edit its processes.

Displaying a Variant (Product Variant Separated)
m In the example, the active product variant is product variant A.

= Button PV'’s separated is enabled.

= All models are enabled.

= The processes of the inactive product variant B are displayed in light
gray — for example, process 21. The processes of the active variant A are
displayed in the colors set at the workplace.

Productvariant B ) ) )
Productvariant & = The calculated time (processes per workplace) is calculated only for this

variant.

= The job data of all variants are displayed (in the example, of variants A and
B).

Display of inactive
process of variant B.

Weighted time for variant A I

Display of job data:

z Rxl:r <ing [Unw Pmdukt vatlante £]

um| 25338 Ope toa (V) [“ 25,338 Opibme (Nva) [ 0,000 Ubizshen: a281% u:m(m | 52,84% Idis Tove frn) |

___f

Links . 2867 avn - 1 WP o
|
i

1 Station1 1 2 Station 2

| [

Figure 237: Job View for a Product Variant

Displaying all Variants (Product Variants Together)
In the example, the product variant A is active and B is inactive.

..................................

Pi's together = Button PV’s together is enabled.
"“°'s H |. All models are enabled.

Productvariant B

Productvariant & What results are yielded with this setting?
= The calculated time (processes per workplace) is calculated for both
variants.

= The job data of all variants are displayed (in the example, of variants A and
B).
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= The display of the processes for both variants corresponds to the weight of
the variants and processes as well as the existing precedence relations.

= |nactive processes are displayed in light gray.

Processes of both variamts

planned and displayed

according to weight e
Inactve processes [ Weighted time for
display o aray. vanants A and B

Fechis - 2078 min. | Wit

Figure 238: Job View for Two Product Variants

Display for One Variant (Two Displays)
Example The display of variant B is shown in both of the following examples.

Example One:
Only the processes of variant B are displayed in the job view.

= Button PV's separated is enabled.

Productvariant B x| Product variant B is enabled.

All models

Productvariant &

Links - 0,880 min - 1 AP

Rechts - 0,000 min - 1 AP in

1 Station 1 |

Figure 239: Display of the Processes for One Variant

m Example Two:

The processes of variant B and variant A are displayed in the job view.
Calculated values always refer to the active variant (in the example, variant B),
such as the activity period or utilization.
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Variant B stays the active variant in this example.
N [

If you want to set a different variant as the active variant, you have to directly
select this variant. Switching to All models affects only the display of the
variants in the job coordination view.

Button PV'’s separated is enabled.

Al models .1] = All models are enabled.

Priothickvadant B = |nactive processes are displayed in light gray.
Productvariant &

Links - 0,880 min - 1 AP

I 2 ]

Rechts - 0,000 min - 1 AP

1 Station 1

Figure 240: Display of the Processes with Inactive Variants

7.14.6 Removing Product Variants, Opening the Properties
Dialog

You can remove product variants from the balancing process and replace
them with new variants.

As the word remov e indicates these variants are only removed from the
balancing process and not deleted. You can use these variants for another

balancing process at any time. Variants are usually deleted in the PPR-
Navigator.

1) Todo this, click on Remove product variants in the Product variants menu.
Please refer to the Figure 219.

2) Inthe Remove product variant dialog, select the variant (in the example,
product variant B).

Remove product yariant _ .

Please choose a product variant which you want to delete:

Copy of Produktvariante &
:Productvarant B

Remave | Cancel |

Figure 241: Remove Product Variant Dialog
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3) Then click Remove. Messages corresponding to the balancing process
setting (for example. the variant to be removed is the active variant) are
displayed. Please refer to the Messages for Product Variant Planning.

Opening the Properties Dialog
The variant that was removed is no longer displayed in the Properties dialog
or in the selection window under All models.

Click Properties... in the Product variants menu, Please refer to the Figure
219, to open the Product Variant Properties dialog box.

Product variants properties W f:

i~ Product variants

Main-  Active ‘Weight
vafiant variant Processaraph [%]

“ ~ 100,00

Sum; | 100,00

Productvariant & I

Ok I LCancel |

Figure 242: Product Variant Properties dialog box
Messages for Product Variant Planning

Balancing process messages have a variety of purposes and they suggest a
sensible action on your part. Just as is the case with other processes in the
editing of a balancing process, you can be informed of a certain circumstance
when planning several product variants.

The basic messages are explained briefly below:

Product Variant Enabled
Whenever product variants are removed this message appears if the variant to
be removed was previously set as the active variant.

New active product variant s 5]

e
L\l) Product variant Copy of Produktvariante & was set as active variant,

Figure 243: Variant Enabled Message

Weight 100 Percent

This message appears when the sum of the weight in the Properties dialog of
the product variants is larger or smaller than one hundred percent. The weight
values must be corrected so that they add up to one hundred percent.

Set weightings I x|

v,«“'f' The sum of the weighting must be 100%!
{_e Please change the weightings.

Figure 244: Sum of the Weight is one Hundred Percent

Moving Processes of the Same Type
This message appears whenever you want to move a process of the same
type to another workplace in manual balancing process editing.
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Automatic Line Balancing o .?.(J

? v Move of process<26 - Proc 263, :
. Should the same process be moved in the other product variants, too?

Yes Mo I

Figure 245: Moving Processes of the same Type

7.14.8 Displaying Lines in Part Bin Group Visualization

Earlier, part bin group is shown as one single part bin in 2D Balancing View,
though it consists of several part bins.

All - 1,983 min - 1 WP

i

Mo Flart | Hiat

Figure 246: Former Behavior for Part Bins

In above image, PBG ‘LP001’ consists of two part bins placed side by side.
PBG ‘LP001’ in grey colour consists of two part bins placed one behind other.
PBG ‘New Plant’ consists of a total of 4 part bins 2 placed side by side and 2
placed behind each other.

Figure 247: Dotted Linesin Part Bins

Starting R21, additional dashed lines are displayed in the visualization of part
bin group for all single part bins of the part bin group. It helps to see the
number of part bins in that part bin group. The text is placed at the top in case
of part bin groups in right material area and at the bottom in case of left
material area. The text is created for the complete part bin group and not for
individual part bins.

The visualization of Part bin groups need to be updated whenever there are
changes in Line up and filling in case of Assemblyl, Container principle and
number of containers along line in case of Assembly 2 and Logistics. These
can be changed through the Properties command, Recalculate Balancing,
and Rotate Part bin by 90°. Also update visualization of Part bin groups for
cases like moving process from one material area to another material area,
from one station to another station; moving part bin group from one material
area to another material area, from one station to another station, from one
material area to shelfl, removes the part bin from shelf, Re-Arrange the
Material Area, save and reopen the line, and moving and switching part bins.
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Assembly 1: Different cases are:

Case 1: Two containers placed one behind another for Stack 1, Line up 2, Part
per Container 1 and Filling 1.

Parts per Container: 1

v Asserty ()| Assembiy )|  Loghc|  Fuedaudace

Stacke |1 =] tmes Filing VIl 1
Line up {2 '] treat Salety lactor [%] IO v
i [

Figure 248: Assembly 1: Case 1

Case 2: Four containers placed side by side for Stack 1, Line up as 2, Part per
Container 1, and Filling 4.

Filling [Whelk 4

Partz per Container: 1

I

Figure 249: Assembly 1: Case 2

Case 3: Two containers placed one behind another for Stack 1, Line up as 2,
Parts per Container as 4,and Filling 4.

Filling [hell: 4

Parts per Container; 4

20,

Figure 250: Assembly 1: Case 3

Case 4: Two containers placed one behind another for Stack 2, Line up as 3
and total resultant number of parts as 1, the below arrangement is resulted by
default (even though so many containers are not required).

Figure 251: Assembly 1: Case 4A

The total number of parts can be calculated depending upon Filling and Parts
per container. These total parts are then accommodated into this arrangement.
If all can be accommodated, then there is no change in arrangement. If all
cannot be accommodated (even a single part remains), a similar arrangement
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(stack 2 and line up 3) is replicated to manage the remaining parts as shown
below:

Figure 252; Assembly 1: Case 4B
Assembly 2:

Assernbly (1]~ Assambly (2) | Logistic | Fixed surface |

Cantainms prineiple’ | 1 [ 90" ratated

Mumber of containers / part: | 1

v
deel

Space mauied Widlh [m]: | 0,20
Containere along lins | 1 Space rmauited alongside Line lm]:l_ﬂ.'lﬂ.

Ok I Lancel I

“FAesult

Figure 253: Assembly 2

Container principle describes how many part bins can be placed one behind
each other and Number of containers is the total number of containers in the
part bin group.

Case 1: Two containers placed one behind another for Container Principle 2
and number of containers 2

k|

Figure 254: Assembly 2: Case 1

Case 2: Four containers placed side by side for Container Principle 2 and
number of containers 4

*1

Figure 255: Assembly 2: Case 2
Logistics: Same as Assembly 2.
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Fixed Surface: No change.
Shelf: No change.

7.15Using Graphic Layout for ALB

The stations, material provision areas and loading units of a workload
balancing are shown graphically in the layout with the help of the layout
display. The layout is created automatically if you create a new workload
balancing for a line. You can then edit a layout.

The setup of the performance view in the Automatic Line Balancing is divided
into graphic and logistic elements:

=  Graphic elements of the performance view are stations, material provision
areas, and loading units such as parts bins, shelves, and palettes.

» Logistic elements of the performance views are processes and
workplaces.

The graphic elements of the performance view can be displayed and edited in
the layout. One possible way of editing in the layout is to reposition graphic
elements: moving material provision areas and stations takes effect only in the

layout. If, however, loading units are repositioned, this also takes effect on the
performance view in the ALB.

ghhe brtch -3 ain - £

A I I J
UEWA_«I ™ mpubl‘:‘nwnmn-l‘w 7

183 &' ain - L '6P mgtt "

1 Ston | 1 2 Stalien2 3 Sitien3

.
.
.
.
.
Lt (e min P ) Lt 20 k- 0 ") l -G Al 1P
.
.
.
.
.

Figure 256: Display of the Performance View in the ALB

Set Layout for Parts Bin and Shelves

The system elements for the parts bins and shelves are created in the system
library. In order to correctly position the graphic of parts bins or shelves in the
layout of the workload balancing, the zero point must be set for the graphic as
follows:

» The Xand Y axes must be positioned in the middle of the parts bin and
the base of the parts bin must be on the zero point of the Z axis.

m For more information, please refer to the System Library Manual.
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7.15.1 Fixing the Layout

7.15.2

You can fix a layout if the graphic elements of the performance view are no
longer to be changed in the ALB. Once you have fixed a layout, the graphic
elements positioned in the layout are one hundred percent identical to the
planned stations and loading units of the performance view: layout and
performance view therefore have the same status.

= [fthe field is activated, the graphic elements of the performance view such
as parts bins, shelves, or stations can no longer be changed in the
performance view in the ALB.

»  Whenever a process with a fixed layout is moved, the bin is not moved
along with the process.

1) The field can be activated in the properties dialog of the line.
ALB Layout fized 2

Figure 257: ALB Layout Fixed Field

2) The field is also available in the Basic Data dialog when a workload
balancing is open.

— Layout
IV Layout fixed ’

| Ok I Cancel |

Figure 258: Layout

If you have opened the workload balancing and deactivate the field, all stations
are again available for editing. After saving the changes you can again fix the
basic data in the Basic Data dialog. The saved changes of the workload
balancing are executed in the layout.

Editing Graphics in the Layout

The graphic elements of the performance view are shown in the layout.
Loading units are displayed as graphic elements only if they were planned
concretely with a set number of loading units. A loading unit identified as a
fixed area in the ALB is not recognized or displayed as a graphic element. The
loading unit that has been reserved as a fixed surface in the ALB, can be
identified and displayed using a so-called dummy-bin as a graphic element.

Open Edit Graphic
1) In order to open the layout for editing, switch to the resource view.
2) Select Edit Graphic in the contextual menu.
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Figure 259: Open Edit Graphic

For more information on the editing of graphic layouts, please refer to the
Graphic Tools Manual.

Views in the Layout
The layout can be displayed in various ways. Three important views for the

display are described below.
The views can be set via the tool bar whenever a graphic is open.

(93P De®we ds

Figure 260: Toolbar

Loading units such as palettes, Material provision is
parts hins, and shelves are marked by the green

showen with block layouts. area to the left and right
of the stations

Figure 261: Example of a Layout with Graphic Display — Volume Display

Stations are marked by
the color yellow and the
separating line.

37 &

e e e b

Figure 262: Example of a Layout with a Graphic Display — Wire Model

Display in the top view. The top view is very well suited for the re-positioning of
loading units.
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Figure 263: Example of a Layout with a Graphic Display — Top View
Edit Loading Units
You can move and delete loading units in the material provision area.

For example, in order to move or delete a loading unit, select the loading unit
in the graphic. In order to move a loading unit, keep the control key pressed
while moving.

Figure 264: Example of a Select Loading Unit that is being Moved
Note

When deleting shelves, the parts bins are not deleted along with them. The
parts bins are set to the position of the shelf after the shelf is deleted.

Rules for Moving Loading Units
= Loading units and shelves should be moved only within a material
provision area.

= [f several loading units are defined for the supply of a part on the line, the
complete group must always be moved (Container bunch).

If several bins are defined for the delivery of a product (Container bunch), all
the part bins must be moved as a group. This process is shown in the table.

Table 3: Example of Moving Several Bins for a Product

D ioti Parts bins re-positioning a product via the
escription layout
Material ———
” Part number: |1
The six parts bins for the material @
provision of a product on the line : Container principle:_|
are shown in the performance view
as a block. — MNumber of containers / part: |
1 Station 1
1
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Description

Parts bins re-positioning a product via the

layout

After saving the layout and re-
opening the ALB, the six parts bins
are re-positioned in the
performance view.

If a productis provided in several
bins on the line, all of the bins must
be moved as a group -- in the
example, the sixselected orange
parts bins.

You should move bins onlyin the
station with which the parts bins are
linked in a fixed manner via the
relation.

Wire model display mode

After saving the layout and re-
opening the ALB, the six parts bins
are re-positioned in the
performance view.

Editing Stations and Material Provision Areas
Stations and left and right material provision areas can be re-arranged in the
layout. These changes are not executed in the layout in the performance view

in the ALB.
Note

Stations should not be deleted in the layout.

A station nitaded
90 dugt b5

Figure 265: Moving Entire Stations with Material Provision Areas
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Figure 266: Moving a Material Area

Typical Messages after Editing in the Layout
The messages refer to editing steps taken in the layout upon opening the
Automatic Line Balancing.

This message appears whenever you move loading units such as parts bins
and shelves in the layout.

Moved Objects in Layout

Hint: These objects have been moved in the layout since the last Save of the
balancing. The new position will be adopted in ALB.

All moved objects

= Station 1
Shelf 2 levels (4m % 1,5m » 2m)
Shelf 3 levels (2m = Tm % 2m
Container 1 [1m x 2m = 0,3m)
Palett 1 (2m x 2m = 0,1m)

= Station 2
Container 4 (0,7m = 1,1m » 0,4m)
Palette 2 (Tm % 1m = 0,1m)

Figure 267: Message Loading units Moved

This message appears whenever you move a parts bin with which a product is
provided from a group of parts bins in the layout. Please refer to the Table 3.

Automatic Line Balancing 3 5‘

1) A partsbin was moved outside the containerbunch of part 'Part 1 - process 'Proc 1,
The partsbins will be moved back to their postion in the contianer bunch!

Figure 268: Message Parts Bin Moved from a Group

Show the Fixed Surface in the Graphic
To show the fixed surface in Layout, the ALB Dummy Partsbin attribute must
be configured for the Dummy Container plantype in ALB-configuration.

For more information on ALB-configuration, Please refer to the Administration
Manual.

The fixed surface is displayed as a two-dimensional box in the layout,
according to the planned dimensions for the fixed surface in the material
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supply dialog — the fixed surface in our example amounts to one square meter.
Please refer to the Executing Calculation according to a Fixed Surface.

.Shaw fixod surface in
the layout

Figure 269: The Fixed Surface in the Layout

7.16 Show Graphic of Parts

From Release PE 5.17 on you can view graphics of parts. This function is only
available if you have installed a script.

For further information concerning this script, please refer to the Scripting
Manual.

1) Inorder to view the graphic of a part, in the performance view open the
properties dialog of a process by double-clicking.

2) Under the Material Supply tab, open the contextual menu on a part.
3) Then select the menu item Show Graphic.

g

Description

|Proc 12

Process N°‘| 12 % Manusl  automsted
Genersl | Liser defined |

Process time

Maximum accord. to MTM {min]:l 3,833 Average [min]: 3,833
Wersion weighting [%]: I 100 Max. Car i

Option code rule II

Yalue adding VA |1 00,00 % NvA 000 %

Station Link wan I to I

Body location IVL Work height Iunde‘ined

I~ main process formaterial planning
™ Use material planning from main process

Material Supply | Resources ]

Part Number Part Name Partshin

Material planning. ..

Show Graphic

Ok I Cancel |

Figure 270: Show Graphic for Parts
Process Engineer opens with the graphic window.
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Rl Standard View: “Part 77030 View)

7.16.1

Figure 271: Graphic Window with Part

Planning Alternative Processes in the Process Graph

Identical products are planned on the basis of the same process graph. The
customer can choose the equipment for example, for a vehicle. The same
vehicle with glass sliding roof is delivered for a customer, and for another
customer the sliding roof is made of metal. The processes for this production
are as a rule the same. The alternative processes are marked with the relation
Is alternative in the process graph. Depending on the equipment the product

is supposed to have, the respective alternative process is planned in the
balancing process.

= The processes marked as alternative processes mutually exclude each
other. Thus only the respective process for the particular equipment feature
is planned.

= Alternative processes are displayed in the hundred-percent display only
if the process is marked as Max. Car in the properties dialog of the
alternative process. Please refer to the Figure 35.

The following prerequisites apply to the 100% display of alternative processes:

= [f several alternative processes are marked as Max. Car, the alternative
process that has the greatest process time is displayed in the 100%
display.

= The point in time at which the respective processes are planned is
determined using frequency.

Generating Alternative Processes in the Process Graph

You can generate alternative processes for the same process graph either
directly in the process structure of the variants in the PPR-Navigator or in the
open process graph. The procedure is the same for both possibilities.

Example of Link in the PPR-Navigator
1) Select the process in the process structure of the variant.

2) Drag the process to the alternative process. Then select the relation is
alternative in the dialog. Select the same relation in the selection window
of the relations in the process graph before linking.

3) Confirm the selection in the dialog with OK.
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Figure 272: Alternative Processes in the PPR-Navigator

7.17 Contextual Functions in Automatic Balancing

Example of
opening a
contextual
menu.

The contextual menu functions for automatic balancing are available
corresponding to the design. In the contextual menu, you can add new stations
and delete them or edit a workplace.

This chapter will provide you with an overview of the context functions in the
Automatic Balancing view.

Opening Contextual Menu

Contextual menus are accessed using the right mouse button. There are
always two different contextual menus in Automatic Line Balancing: the
Material Supply and the Workplace menu.

Irvart Stabony

Ede Workplace
Rename Workglace

Shiose Walkieays

Figure 273: Workplace Contextual Menu

1) Move the left mouse button to the workplace. Then press the right
mouse button.

2) The contextual menu will be opened with the enabled functions.
Whether or not a function is enabled in the contextual menu depends on the
function you want to execute and the function you have already executed.

Contextual Menu for the Workplace

The table (Please refer to the Table 4) provides an overview of the procedures
during which the Functions of the Workplace contextual menu are active.
Please refer to the Figure 273.
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Table 4: Overview - Table for Active Context Functions - Workplace

Active Context Functions | Descriptions

Add station This function is aways active.

This function is active onlywhen no processes are assigned to the
Delete station station.

This function is active onlywhen no processes are assigned to this
Lock station range workplace.

This function is active onlywhen no processes are assigned to this
Set up drift range workplace.

This function is active onlywhen aworkplace is either locked (Lock
station range) or a drift range s set up. This function is used to
Release workplace reset the locking of aworkplace.

This function is active onlywhen aworkplace is a multi-cycle
machine. This function allows you to suppress a multi-cycle

Suppress multi-sequence machine.
) This function is active onlywhen aworkplace is a multi-cycle

Restore multi-sequence machine. This function allows you to restore a multi-sequence.
Edit workplace This function is aways active.

This function is active onlywhen processes are assigned to this
Show process paths workplace.

This function is aways active, except there areworkplaces for
Rename Workplace which identical body position have been defined.
d

ding, deleting stations
The function Add station allows you to add a new station in the Performance

Management display adaptation.

A station is always added before the station from which you opened the
contextual menu.

1) Click on the station before which you wish to add the new station.

The function Delete station allows you to delete only stations with no
processes or containers assigned to. Please refer to the Figure 273.

Locking station range, releasing workplace
The function Lock station range allows locking exclusively vacant

workplaces. It is not possible to lock an entire station in one go.

The function Release workplace allows releasing locked workplaces. Please
refer to the Figure 273.

Setting up drift range, releasing workplace
The function Release drift range allows to lock work areas from other

workplaces.

This function is used when the computed processes to be handled by a
workplace for some product variants cannot be completed in the allocated takt
time and the processes thus must be processed in at least two stations for
these product variants. This function ensures that no other process can be
worked on during this phase at the workplace identified as a drift range.

The function Release workplace allows re-releasing the drift range. Please
refer to the Figure 273.

Rename workplace

You can name every workplace individually with the Rename workplace
function, for example, instead of the car body position; you can select a name
for the activity of the workplace.
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1) Click on the workplace you want to rename. Then open the contextual
menu and select Rename workplace.

=  The old name will be shown in the dialog. Type in the new name and

confirm the entry by clicking OK. The new name is immediately displayed
at the workplace.

The functions listed below are described in the following chapters:

= Please refer to the Workplace View.

= Please refer to the Editing MultiCycles and Suppressing MultiCycles,
Restoring MultiCycles.

= Please refer to the Show Process Path.

Show Process Path
Two options for material supply need to be considered when simulating the
process path between workplace and parts bin:

= An employee fetches the needed parts for each process in work from the
parts bin separately. Please refer to the Figure 277.

= An employee fetches
the parts for processes in work from the marked parts bin. Please refer to
the Figure 276.

Configure the setting in the properties dialog of a parts bin.

In the Automatic Line Balancing walkways are simulated and shown only for
one workplace.

= Walkways can only be simulated if a workplace has been assigned
processes as well.

= The process of a simulation can be interrupted at any time (press Stop or
Break). Please refer to the Simulating Process Paths.

Marking the Process Path in the Properties Dialog for Material

Supply

In properties dialog of a parts bin, mark the parts delivery to the workplace:

= [fthe option Part must be fetched from container is active, the parts for
each process from the linked container are marked separately by an
individual process path, as before. Therefore, the parts for these processes
need to be fetched separately.

= |f this option is not activated, the process paths of the employee are
considered and parts will only be supplied from marked parts bins.

/- You can open properties dialog also directly in the simulation window Process
W  Paths and modify the marking.
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Figure 274: Option — Supply Needed Material

Two examples for determining the process paths will point out the two different
options for parts supply. Please refer to the Simulating Process Paths.

The first picture mirrors the situation, where a worker fetches parts for each
process separately.

Left- - 1 AP

Figure 275: Option is Activated for all Parts Bins

The second picture mirrors the situation, where the option is activated only for
particular parts bins. This option allows cutting down on process paths.
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The sequence of process paths is marked in the picture. In this example, parts
are first supplied for process 3, then for process 5.

After process 5 has been completed, our worker returns to container 7
(position 3) and brings the parts to the starting point of process 3.

The material supply for parts from parts bin seven comes mainly from the
parts bin, which offers the shortest process path to the workplace. The other
two parts bins numbered 7 could contain parts, which are not regularly
required for process 3, but only for specific versions. By putting a mark in the
properties dialog for Material Supply, you can optimize the process paths.

Note

Using this option you can for example, fetch a number of parts in one process
path.

Figure 276: Option is not Activated in all Parts Bins

Process Paths of Employee — Parts Bin
The walkways of an employee for the parts transport are calculated as follows:

= The position of a container is fixed for the calculation between the route of
a container and the body point. Whereby the centre of the side of the
container that is turned towards the conveyor is always used for
calculation.
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Figure 277: Example for Simulating or Showing Walkways

= The containers are viewed individually and the walkways between the
containers are also taken into consideration when calculating.

The sum of the walkways is shown in meters. The actual walkways are
displayed with arrows. The arrowhead shows the direction of the walkways:
between the processes and away from or towards the material containers.

= This display shows the current information on the simulation of the process
paths and the process to be executed at that point in time. In the example,
the last process has been executed and the return to the material container
is shown in order to be able to start the work process at this workplace

again.

Starting Show Walkways
Before you show the walkways of a workplace, make sure once again whether
processes have also been assigned to this workplace.

1) Left-click on the workplace for which you want to show and simulate the
walkways.

2) Right-click to open the contextual menu.

3) Click Show properties in the contextual menu to open the simulation
window.

All work places will be displayed in the simulation window. In the Workplace
entry only the workplace is shown where the simulation window has been
opened.

In the selection list all workplaces of a station are displayed, including the
workplaces to which no processes are assigned. Using the selection list you
can select another workplace of this station for the simulation. Please refer to
the Figure 278.

Workplace:|1 Station 1 Engine bay/bac:l

1 Station 1 Left
1 Station 1 Engine bay/back :
1 Station 1 Right

Figure 278: Selection List — Workplaces of a Station
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Simulating Process Paths

In order to simulate the process paths, use the four icons in the simulation bar.
You can run the simulation for the selected workplace all at once or in single
steps.

ROEEY

Figure 279: Icons for the Simulation - Simulation Bar

1)

2)

4)

5)

In order to run the simulation all at once, click on the icon on the left in the
in the simulation bar.

In order to run the simulation in single steps, click on the icon on the right
in the simulation bar.

The Break and Stop functions, for example, can be used to get a precise
overview of the current situation of the simulation. Using these two
functions you can interrupt or restart the simulation at any time without
closing the simulation window.

In order to interrupt the running of a simulation and then to continue at the
same point again, click on the Pause icon. Then click on one of the two
icons for Start in order to run the simulation again.

In order to interrupt the running of a simulation and to start the simulation
at the beginning again, click Stop icon. Then click on one of the two icons
for Start, in order to start the simulation again. You can use the Stop
function, for example, to select another workplace of the station for the
simulation.

You can use a tool tip to show the process path in meters. To do this, click
on one of the lines of the process paths displayed.

Contextual Menus for Material Supply
Automatic Line Balancing provides two contextual menus for material supply:

The contextual menu for the material supply area, allowing to lock and
release the material supply area of a station.

For processing of the material containers, such as pallets, shelves or
crates.

Unlock or Lock Material Supply Area
To lock the material supply area you have two options:

For free material supply areas

For occupied material supply areas

There are four menu items in the contextual menu for locking/unlocking of
material supply areas:

Lock all

2 Station 2 Locked Areas... =

Partshins and Shelves...

Figure 280: Menu Items in the Contextual Menu for Locking/Unlocking of

Material Supply Areas
Lock all
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= Unlock
= Unlock all
= | ocked areas

Contextual Menu for Free Material Supply Areas

If you open the contextual menu on a free material supply area, you can
initially choose from two menu items: Lock all and Locked areas...:

= Using the menu item Lock all, locks the complete material supply area.
This menu item is only active on a free material supply area.

= Using the menu item Locked Areas..., locks single areas of a material
supply area. Please refer to the Figure 281.

1) In order to lock a material supply area, open the contextual menu on the
material supply area.

2) Select the menu item Lock all. This locks the complete material supply

area.
Locked
Lockal
Unlock
Unlock All
2 Station 2 Locked Areas...

Partsbins and Shelves...

Figure 281: Contextual Menu for Material Supply Area

3) In order to unlock the locked material supply area, either select the
menu item unlock or unlock all.

Contextual Menu for Occupied Material Supply Areas

If you open the contextual menu on an occupied material supply area, only the
menu item locked areas... will initially be available. As mentioned earlier,
using this menu item, locks individual areas of a material supply area — for
both occupied and free material supply areas. Please refer to the Error!
Reference source not found..

Lock &l
Wrilock

Wnlock &l

Locked Areas. .,

3 Station 3 Partsbins and Shelves. .,

Figure 282: Contextual Menu for Occupied Areas

You can define areas you want to lock in the dialog Locked Areas for Station.
4) Open the contextual menu and select the menu item Locked areas....
By using Lock all, the complete material supply area of a station is locked.
Click Unlock all; all locked areas will unlock.

5) Confirm the selection with OK.

These areas are marked as locked in the material supply area.

Automatic Line Balancing Version PE 5.21



Working with Automatic Line Balancing 178

Tooked | Locked : -I
3 Station 3 l

Figure 283: Individual Areas Locked

Unlock Locked Areas Separately

6) To unlock locked areas separately, select the locked area and open the
contextual menu.

7) Select the menu item Unlock. If all locked areas are to be unlocked, select
the menu item Unlock all.

Locked Wiarked
LochkAl 2
Unlock
Unlock all

Locked Areas...

3 Statio
Partsbins and Shelves...

Figure 284: Unlock Individual Locked Areas

Creating and Managing Locked Areas

1) Open the ALB Configuration, Right-click DPE project > Extra > Balncing
ALB Configuration > ALB Customization. The ALB Customization
dialog box appears.

2) Specify plantype for the Locked area.

This newly created plan-type would have a parent-child relation with the
container area. Once locked areas are created on ALB and saved, these
objects should appear in PPR tree as children of container area just like part
bins and shelves.

¥ |

Lgcked,-’:n.feaIergocnmpplantdefault j Iname j IResource

Figure 285: Plantype for the Locked Area

If the resource plan-type is not defined with the plan type-set, then a message
comes informing that the Locked area must have a proper plan type defined.

3) Open contextual menu on the material supply area and select Locked
Areas.
The following dialog box comes.
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Startx (mm) | Starty (mm) | Length {mm) | width (mm) | Mame 77} o Lock all
100 100 4000 7000 Pillar
Unlock all

Figure 286: Dialog Locked Areas

StartX is the start X position in the container area. 100 in above figure indicate
that the locked area start from the 100 on X axis.

StartY is the start Y position in the container area. 100 in above figure indicate
that the locked area start from 100 in Y axis.

Length indicates how long the locked area is going to be. 4000 indicates it start
at (100,100) coordinate in container area and will have a length of 4000.

Width indicates how wide the locked area is going to be.7000 indicates it start
at (100,100) coordinate in container area and will have a width of 7000.

Name column takes the name to be given to a locked area. The maximum
character length for Name is 1000. There is also length attribute and by default
this is set to 64. If the length more than 64 is required, then it needs to be
configured using “length” attribute.

With the above settings, the result in the 2D view of balancing looks as shown
below:

100

Figure 287: Result in the 2D View of Balancing

4) Save this balancing with above settings, then in PPR tree the locked area
object (“Pillar”) appears as a child of container area.
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Figure 288: Locked Area Object in PPR Tree

Behavior of Locked Areain Container Area
The locked area is not moveable in balancing 2D view and cannot be placed or
moved to outside corner with regard to the Free Placement of Part Bins.

New locked areas can be created by filling more entries in the list view in the
locked area dialog box. The positions and dimensions can be changed for a
locked area from the respective locked area dialog box. Remove the
coordinates in locked area dialog box that would remove the locked area in
that container area. For editing a locked area, you can go to locked area dialog
box and change the dimensions or location to see the change.

The Snap functionality with regard to “Free placement of part bins” works with
Locked areas. The part bins and shelves could be snapped with locked areas.

Collision Detection while Creating Locked Area
There should be check for collision on creation of locked area. Two scenarios
exist;

If there is no collision with any of the existing objects in container area, the
locked area should be created on the desired place and the locked area dialog
box get closed.

If there is collision with any of the existing objects in the container area, then
the locked area wouldnot be created and a message comes informing about
the colliding object. In this case, the locked area dialog remains open.
Information about colliding object contains the name and number of part
bin/shelf/locked area and name/ number of parts/shelf if it collides with part bin
or shelf or locked area.

Persistency of Locked Area

The locked area object should be persisted in PPR tree as a child of container
area just like a part bin or a shelf with a parent-child relation. The information
about the length and width is stored on “Length” and “Width” attributes of
locked area object .The positioning of locked area with respect to container
area is stored on the graphic info object on the parent-child relation of
container area and locked area. The “name” attribute on locked area object
stores the name of the locked area. While loading, this locked area object
below container area in PPR tree is loaded to recreate locked area.

Macros for Container Area and Locked Area

The already existing macro “alb_materialarea_default.makro_es” takes care
for both container area and the locked area graphical representation inside
DPE. Two new macros, “alb_materialarea_default_new.makro_es” for
container area and “alb_lockedarea_default.makro_es” for Locked area, are
available and used by ALB for graphic representation of these objects in DPE
by default.

These new macro’s are assigned to all newly created locked areas by ALB.
The existing locked area macros should not be altered. There is also the
possibility to change these macro’s from DPE.
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7.17.1

Deletion and Creation of Locked Areas outside of ALB

Creation of locked area objects in PPR tree manually outside of ALB is
possible and ALB consider those objects on load routine and display them in
2D view. On loading, there is no check whether a locked area was created
manually or by ALB. There is a check whether the locked area fits into this
particular container area. If it does not fits or is exceeding the container area
bounds, then this locked area should not be considered / created inside ALB.

Deleting the locked area outside of ALB from PPR tree does not have any
impact on re-load of balancing. The load does not check for locked area
objects which are deleted outside of ALB. Whatever locked area objects are
found under the container area object are considered and shown.

Limitation

Previous locked area information is converted and saved according to the new
storage model. All reports which take into account the old storage format of
locked area’s for displaying their results are affected as the data in old format
would be deleted. These reports need to be adapted according to the new
model of storage.

Positioning Material Containers

Material containers are always linked to a process. The processes are
executed at a body point. To optimize the walkways that an employee has to
cover between the material containers and the body point, you can exactly
position the containers on the material supply area in the Automatic Line
Balancing. The material supply areas are always located on the right and left
hand side of the stations.

= Containers can directly be moved and positioned per mouse click or using
the contextual menu functions.

During balancing the Automatic Line Balancing places the containers in the
same process sequence as they are assigned to the workplaces.

Containers placed in such a way are not fixed to the material supply area of
the corresponding station. This means, for example, that if you move a
process to another workplace on the other side of the conveyor or to another
station, the container is automatically moved as well and is placed according to
the process sequence at the new workplace.

Using this method, for example, you cannot control whether the containers
have been placed in an optimal way compared to the process. Using the
context functions you can exactly determine the placement of containers.

Fixed Side
Fixed Position

B switch to other Side

Propetties

Figure 289: Contextual Menu - Positioning Material Containers

= Fixed Side means: You have fixed a container to one side of the two
material supply areas of a station.

= Fixed Position means: You have fixed a container to one side of the two
material supply areas of a station and you have positioned it at exactly one
place.
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= If you now move a container process with a fixed assignment to another
workplace, you can determine beforehand whether this container should
be placed at a new workplace of the process or whether it should remain at
the old place. Please refer to the Figure 296.

Fixed Containers are Highlighted

Containers with either a fixed position or a fixed side on the material supply

area are highlighted.

= Containers without fixation are not highlighted with a colored frame.
Please refer to the Figure 290.

= Containers that have a fixed side are highlighted with a yellow frame.
Please refer to the Figure 291.

= Containers that have a fixed position are highlighted with a red frame.
Please refer to the Figure 292.

Figure 290: Container with no Fixation — not Highlighted

120010

Figure 291: Container with a Fixed Side — Yellow Frame

20010

Figure 292: Container with a Fixed Position — Red Frame

Placement of Containers by Mouse-Click

If you place a container by mouse-click, the container is always assigned a
fixed position on the material supply area. While doing so it is not important
whether a container is repositioned by mouse-click on the same material
supply area or on another material supply area. The container can be
positioned directly by mouse-click between two containers, for example.

Note

When moving a container always remembers that the process assigned to the
container is still executed on the same body point.
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Figure 293: Positioning a Container by Mouse-Click on the Other Side
Proceed as follows:
1) Left-click on the container that you want to move.

2) Drag the container with the mouse to the new position. Release the mouse
button. The container is positioned and is always marked with a red frame.
In the example the container has been positioned on the other side.

3) Right-click the repositioned container once again; a checkmark is set next
to the Fixed Position function to show the fixed position.

4) If you disable the Fixed Position context function, the fixed position is
disabled and the container is moved from the Automatic Line Balancing to
the old place again.

Context Functions for the Placement of Containers
During the planning process of the material supply for a conveyor you should
take the following aspects into consideration:

= Parts that are used for multiple processes and have to be supplied to
almost all stations of a conveyor. For these parts it is recommended not to
fix the containers to a material supply area. When moving a process, only
then do you have the guarantee that a container is also supplied for this
process.

= Parts that are only used for certain processes and only have to be supplied
to these stations, as in the case of frequently changing product variants, for
example. For these parts it is recommended to fix the containers to a
material supply area. Only then are you able to control whether the
container is to be replaced while moving the process and whether, for
example, the walkways are still optimally specified for the employee when
executing the process. Please refer to the Figure 295.

Using the context functions you can determine whether a container is to be
fixed to a side or only to one side of the conveyor. With the Switch to other
Side function you can move the container to one of the two sides. Using the
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Properties function you can view the properties of a container, but you cannot

edit them.

250080
260030

Fixed Side
Fixed Position

Switch to other Side
Fsoc 1 300
Properties 4,500 min - 1 WP

Engine bayback

060050] 060030 fnogd

Right - 2 600 min - 1 WP

160030
UE0050 060030

-{ 16 Station 16

Figure 294: Open Container Contextual Menu

Proceed as follows

Fixed Side
Fixed Position

Switch to other Side 0030

Properties

Figure 295: Overview Context Functions — Container

Opening contextual menu: Left-click on a container and then right-click to
open the contextual menu.

Determining Fixed Side: Click Fixed Side. The container is fixed on this
side of the material supply area. When moving the corresponding process,
the fixation is taken into consideration and the user is asked whether he
wants to maintain the fixation.

Determining Fixed Position: Click Fixed Position. The container is fixed
on this side of the material supply area and is positioned exactly at this
place. When moving the corresponding process, the fixation is taken into
consideration and the user is asked whether he wants to maintain the
fixation.

Switching to other Side: Click Switch to other Side. The container is
positioned on the other corresponding side of the conveyor. The container
is thereby fixed on this side of the material supply area.

Opening Properties: Click Properties. The container Properties dialog
will be opened. The Properties dialog cannot be edited in this mode.

When moving a process you can decide whether a container with a fixed
assignment to a material supply area should be repositioned. An existing
fixed assignment for containers is disabled after moving. The containers
are placed according to the process sequence at the new place on the
material supply area.
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Move process a8 - b i

Onie or more containers assigned to the process have a fixed side or fixed position.
Shall these containers keep their side | position?

Yes Mo l Cancel l

Figure 296: Prompt when Moving a Process

7.17.2 Changing Side for Containers using the Process
Contextual Menu

Using the contextual menu of an assigned process, containers can also be
directly placed on the other side. As a rule only one of the two context
functions is enabled: The case when containers are assigned to a process that
has been placed on both sides of the station on the material supply area is
considered an exception.

Mave Gontainers of the Process taleft Side

Mave Containers of the Process to right Side

Figure 297: Overview of Process Context Functions

For containers that are fixed to a material supply area, the same criteria are to
be considered as for the container contextual menu functions (Fixed Side,
Fixed Position). Please refer to the Positioning Material Containers.

For containers with a fixed assignment (Fixed Side/Fixed Position) you have to
first confirm the change of sides of a container. Using the following prompt you
can confirm whether a fixed container should really be moved to the other side.

Switch Container Side E— B i

One or more containers of the process have a fixed side or position.
Shall these containers be moved to the right side too?

Yes ha ] Cancel l

Figure 298: Prompt — Move Fixed Container to the other Side
Proceed as follows

Containers that have been placed to another side using this function are then
fixed to this side. A fixed position occupied beforehand is deactivated.

If you additionally want to assign a fixed position to the container, use the
mouse to position the container at this specific place after the change.

If the container should remain in a fixed position at the same place after the
change, use the contextual menu to position the container.
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Figure 299: Open Process Contextual Menu

1) Left-click the process to open the contextual menu and then right-click.
2) Click one of the two possible entries. Please refer to the Figure 299.

7.17.3 Editing MultiCycles

The calculated balancing process will only include MultiCycles, however, if the
average default time of one or several processes exceeds the difference
between takt time and way time.

You can generate MultiCycles manually by moving processes using Drag and
Drop until the sum of default times and all idle times exceeds the takt time.

Mgt Mule Cyvie 000 men ) W

Figure 300: Display of a MultiCycle
MultiCycle Options

[V Manage unassigned stations automatically
a) when balancing manually empty stations are deleted automatically
b) when creating multi-cycles buffer-stations are inserted automatically

c) when balancing automatically empty stations at the end are delsted
automatically.

Figure 301: MultiCycle Options
MultiCycles can only be generated with an unassigned successor station.

=  MultiCycles will automatically be generated by the program if the Manage
Unassigned Stations function is enabled in the Extras/Options menu. This

means that if a succeeding station is assigned in Automatic Line
Balancing, the program will automatically generate an unassigned station.

= [fthe Manage Unassigned Stations Automatically function is not
enabled, MultiCycles can only be generated if succeeding workplaces are

not assigned and the station type (automatic/manual) is suitable.
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= You can quickly solve this problem, however, by manually inserting an
extra unassigned station.

Suppressing MultiCycles, Restoring MultiCycles
Using these two context functions, you can suppress and restore a MultiCycle.
Please refer to the Figure 273.

l Left - 9,681 min - 1 WP ; Left - 4,265

Figure 302: Display of Suppressed MultiCycle

7.17.4 Adding or Deleting a Station

When a station is deleted or added somewhere in the line, ALB checks for the
locked areas in succeeding stations. If there are locked areas in succeeding
stations then a confirmation message appears. The confirmation message
does not appear:

e |f a station is added or deleted at the end; and also when there are no
locked areas in the current or succeeding stations.

e on Recalculating the balancing

1) Goto Tools > Options > Settings and un-select the Manage unassigned
Stations automatically check box.

2) Right-click a station and select Insert Station or Delete Station.

The following message apperas in case of locked areas.
Add Station X

9P There are locked areas in current or succeeding stations,

-t

Lo wou really want ko insert station?

Delete Station [¥|

€ There are locked areas in current or succeeding stations,

'\-\._-

Do you really want ko delete skation?

Yes | Mo |

Figure 303: Add or Delete a Station

By default, No is selected.

3) Select Yes to add or delete a station.

7.17.5 Displaying Maximum Car Time in Balancing List and
Process List

The Max Car is the maximum car working time appearing in one workplace.
The Max Car can be a different calculation model in different workplaces.
Earlier the Max Car time is displayed in the Balancing List and Workplace View
under the Max Process Time column. Starting from R21, the Balancing List
View and Workplace View are enhanced to display the Sum Max Car
Process Time in Max Car column. The Process List View is also enhanced
to diaplay Sum Max Car Process Time in the status bar. The Sum Max Car
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Process Time is updated on selecting and un-selecting the Max. Car check
box for a process.

The Sum Max Car Process time field in the status bar of the Process List
View displays the corresponding sum value of all the maximum car process.

B TEST - Process List {all Frocesses)

| AllProcesses | Balanced Frocesses | Unbalanced Frocesses | Standard Proi
Ma. | Station - Workplaos | Froo.Mo. | Froomss Dasaription | Max. Process timol bl aw coar | O ption waight | Frocess timel |
i Station 1 - Lalt Op1 Op1 1,500 A0E 0,450 t
02 Station 1 - Left Op2 Op2 1.000 N 0% 0,300 t
03 Station 1 - Laft Op3 Op3 0,850 H] nnE 0,850 t
04 Station 1 - Left Opd Opd 0.760 ¥ 100% 0.760 t
05 Station 1 - Laft Opa Opd 1.400 255 0.350 !
OB Stabion 1« Left [N] =) UpH 1.100 E b [NReisia) t
07 Station 1 - Left Op10 Op10 1.750 L] 8% 0613 t
05 Stahion 1« Hight Op & Opk 1,800 ] 4% 0,720 t
09 Statian 1 - Fight Op7 Op7? 1.700 100% 1.700 t
10 Slalion 1 - Right Op & Oph 2000 x A% 1. 000 t
L] |

Sum Max, Process time | 13.050| Sum Process Hime | F.116 | | Sum Max Car Process time | 9.25EI| |

Figure 304: Sum Max Car Process time field in the status bar of the Process List

View
RIS
Goto  |EEGR
Froc.Mo. | Frocess Description | I &%, Process time | Frocess time | Idaw car | Option weight |
Station 1 - Workplace Left
Op4 Op4 0.750 0.750 4 100.00%
Op9g Op9g 1.400 0.350 25.00%
Op1 Op1 1.500 0.450 30.00%
Op2 Op2 1.000 0.300 4 30.00%
Op3 Op3 0.850 0.850 4 100.00%
Sum: 5.500 2700 2.600)
Station 1 - Workplace Right
Ophs Ophs 2.000 1.000 4 50.00%
Op7? Op7 1.700 1.700 100.00%
Sum: 3700 2700 2.000
q | D

Figure 305: Max Car Column in Balancing List View

The Sum of Max Car Process time is displayed under the column Max Car in
the Workplace View.

ﬂWorkplace Left
Station 1 Left Opr.time: [rin]: I 2700 Utilization [%]: I 54.00  Cycle time [min):
Mo, of multi-cycles: I 1 Oprtime VYA [min] I 0.000 Utiization W [%]; I 000 Idle Time [min];

Mo. of suppressed multicycles: | MO Oprtime My, [min]:| 2700 Ultiization Ny [%]: | 5400 ‘walkBackTime [rmi

Seq, | No. | Description | Man Time| Time| Maw car | "Weight

1 Opd Opd 0.750 0.750 [ 100%

2 Opd 0p3 1.400 0.350 25%

3 Op1 Op1 1.500 0.450 0%

4 Op2 Op2 1.000 0.300 [ 0%

] Op3 Op3 0.850 0.850 ; 100%
Sum 5 500 2700

Figure 306: Max Car Column in Workplace List View
Behavior of Max Car with the Alternative Processes

The alternative processes are used to get the maximum un-weighted time
between the alternative processes which are set with the Max Car flag and are

balanced in the same workplace.

In the process graph shown below, there are three processes and each of
them has two alternative processes.
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Figure 307: Behavior of Max Car with the Alternative Processes

e Op1lhas Op 1 Alternative 1 and Op 1 Alternative 2 as alternative
processes.

e Op 2 has Op 2 Alternative 1 and Op 2 Alternative 2 as alternative
processes.

e Op 3 has Op 3 Alternative 1 and Op 3 Alternative 2 as alternative
processes.

All the Processes are set with Max Car flag.

Case 1. Open a balancing and Op 1, Op 2, and Op 3 are balanced. The
remaining alternative processes are un-balanced.

The regular processes are balanced and the alternative processes are
unbalanced, the process time of regular processes is taken for the Max Car
Sum Calculation.

Case 2:0p1,0p 2, Op 3, Op 1 Alternative 1 and Op 1 Alternative 2 are
balanced. Op 1, Op 1 Alternative 1, and Op 1 Alternative 2 are balanced in the
same workplace. The remaining processes are un-balanced.

The alternative processes are balanced in the same workplace; the maximum
time of these alternative processes is taken for the Max Car Sum Calculation.

Case 3:0p1,0p 2, Op 3, Op 1 Alternative 1 and Op 1 Alternative 2 are
balanced. Op 1, Op 1 Alternative 1 and Op 1 Alternative 2 are balanced in the
different workplace. The remaining processes are un-balanced.

All the alternative processes are balanced across the different workplaces, the
process times of all processes is taken for the Max Car Sum Calculation.

Case 4: All the processes are balanced and the alternative processes are
balanced in the same workplace

The alternative processes are balanced in the same workplace; the maximum
value of these alternative processes in the same workplace is taken for the
Max Car Sum Calculation.

Case 5: All the processes are balanced and the alternative processes are
balanced across different workplace.

The alternative processes are balanced in the different workplaces; the
maximum process time could not be taken for sum. The process time of all the
alternative processes is taken for the Max Car Sum Calculation in the
Process List View.

The alternative processes are present in the different workplaces; the process
time of all the processes in the workplace is taken for the Max Car Sum
Calculation in the Balancing List View.
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The alternative processes are not present in the same workplace. The process
time of all processes in the workplace is taken for the Max Car Sum
Calculation in the Workplace List View.
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8. Advanced Features of Automatic Line
Balancing

The result of Automatic line balancing is saved in the database. The database
thus incorporates a function for provision of data. V5 and E5 applications may
access the data saved in the database and process further the results of
Automatic line balancing.

8.1 Planning Resource-Related Processes

TSA processes are resource-related processes. In V5 only processes of this
type can be displayed and used for resources.

What is the purpose of TSA processes?

During Automatic line balancing, the stations and workplaces for processes
are found on the basis of a process plan (precedence graph). In V5 the results
found can be represented by means of Behavior processes and TSA
processes. TSA processes created by the Automatic line balancing are copies
of actual processes which are automatically generated during balancing.
Behavior processes are needed in V5 for representation of TSA processes for
resources with workplaces.

ALB is a workflow-based balancing module: stations and workplaces are found
on the basis of a process plan (precedence graph), which is set up in E5. The
process plan thus determines the planning of processes.

To guarantee the consistency of the balancing results, changes in the process
data of processes belonging to a process plan that has been used for
balancing can only be made in E5. Such changes only are considered for
balancing.

Note

If you change the TSA data, such as times, in V5, the changed data will not be
considered in the Automatic line balancing. Such changes are irreversibly lost
in the next Automatic line balancing for the process plan.

Initial Situation: Process Plan with Processes
The basis for Automatic line balancing is the processes of a process plan; the
stations and workplaces for it are found.

Note

TSA processes are copies of the actual processes; they are created during
Automatic line balancing to allow display of these processes in V5 for the
resources (stations) with workplaces found. ALB links these TSAs to
behaviors, according to the BiW data model.
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Figure 308: Process Plan with Processes

Automatic Line Balancing Result Displayed in E5 PPR Navigator:
The respective workplaces and stations for line 007, as shown in the tree
structure in the PPR Navigator, have been created in this example. The TSA
processes are displayed at the individual workplaces in the tree structure,
under the Behavior processes (New DNBBehavior), such as the TSA
processes Proc 19, Proc 2, and Proc 20 for Workplace 2, right.

Processes are performed by machines and workers. ALB determines the
required number of workers and assigns these workers to the workplaces of
the stations. The workers found are linked to the workplace and all TSA
processes of this workplace, as is evident from the tree structure here shown.
Workers are found only for workplaces to which processes have been
assigned.

In PPR Navigator, the result of the Automatic line balancing is shown with the
Behavior processes and the TSA processes.

=% Line 007, 1
=&k Station 1, 1
-84 Workplace 1, left, 1
= 4™ New DNBBehavior, 1
el proc 1,1
£4 New Worker, 1
=4 Workplace 2, right, 1
= 4™ New DNEBehavior, 1
- M proc 19, 1
& 4 proc 2,1
- M Proc 20, 1
#h New Worker, 1
[ &% left material area, 1
2@ right material area, 1
-4 Station 2, 1
@] -#h Station 3, 1
[ #4 Station 4, 1
@-@h Station s, 1
-4 Station, 1

Figure 309: Result of Automatic Line Balancing in PPR Navigator

Results of Automatic Line Balancing in V5 are Displayed in the
PPR Tree

As in the PPR Navigator, after opening of the project in V5, you can display the
results in the PPR tree. The structure corresponds to the tree structure in PPR
Navigator.
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N

8.1.1

The result of Automatic line balancing for Line 007 is displayed in the PPR
tree in V5:

Figure 310: Displaying the Result of Automatic Line Balancing in V5
Note

If you change the position of load carriers in the layout of the V5 application,
such changes are considered during Automatic line balancing.

Supplying Data for Provision of Part Bins

Suppose, for instance, that you want to know which parts are in part bins at
which workplace. To get this information, ALB creates a logical part bin.
Logical part bins are placeholders used to get data concerning part bin usage.

With the aid of logical part bins data concerning part bin usage is saved during
Automatic line balancing and can then be displayed in E5 and V5 in the

properties dialog of the logical part bin.

Having created a Balancing in ALB, the stations, workplaces and material
areas with part bins and logical part bins are shown in the PPR Navigator.

The figure shows a Balancing created in ALB including stations, workplaces
and material areas. As is seen in the picture, the logical part bins and the load
carriers (e. g. a palette) are linked to the tree structure of the material area by
means of a parent child relation.
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Figure 311: Tree Structure of a Work Load Balancing in the PPR Navigator

Load carriers as well as part bins are linked to the material area by means of a
logical part bin. Logical part bin contains textual information about the part that
is hold in the part bin and the processes that are using this part bin.

The following R18 Data model shows the relationships Station < Workplace <
Material Area < Shelf < Logical part bin < Part bin.

Station Waorkplace

- Material area 2
= (2 objects, Shelf — ;‘:3;%7:,
left and right)
Legend: Logical :
R Partsbin B Fansbin
1l —.

Figure 312: R18 Data Model, Section Station — Part Bin
8.1.2 Showing Part Bins in V5 DPM

ALB link the part bins under the material area objects of a station and to the
shelves. by a parent child relation. This helps to show the layout of the line
correctly in Process Engineer and in V5 DPM.

Part bins are linked as children to the material area and to the shelves. The
layout of the line is displayed correctly in V5 DPM
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Figure 313: Data Model with Parent Child Relations between Material
Area/Shelves and Part Bins

Displaying Part Bin Usage in E5 and V5
In E5 as well as in V5, part bin usage is displayed by means of the properties
dialog of the logical part bin.

The data for part bin usage must be determined beforehand in the ALB
configuration. In the present example, the usage data is displayed under the
part bin usage tab.

m‘ For more information on configuration of the part bin usage data please refer
to the Administration Manual.

In addition to the usage data shown in the present example, you may configure
further attributes:

= For example, the list of part bin identification numbers

Displaying Data

The Part Name and Part Number fields display the name and the number of
the part that is provided in this part bin. In the List of Processes field, all
processes are displayed which are linked to this part and the part bin.

1) To display the part bin usage data, open the contextual menu on the
logical part bin.

2) Select the respective tab; in the present example it is “Part Bin Usage” in
the properties dialog.

3) The usage data is displayed depending on the attributes configured.

=% Line 007, 1
=8k Station 1, 1
- -8y workplace 1, left, 1
[ Workplace 2, right, 1
=-B® left material area, 1
NEWL R\ logical part bin, 1
: w-1® Palette 2, 1

I ALB Logical Part Bin <ALB lojical part bin, 1>

Simulation | Notes | Version Inf fmation | 30-View | Effectivity Part Bin Usagy

i~ Part Bin usage \ /
Part Name Ipa,, 3 ¥
Part Number I471 1

List of Processes IProcess P1, Process P2

Figure 314: Displaying Part bin Usage Data
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8.1.3

L)

Free Placement of Part Bins

Now, ALB supports placing of part bins in several rows and you can do the
following:

1) Place Part Bins in second and subsequent rows or outside corner

2) Rearrange Part Bins of a material when too many changes are done.
3) Mark in consistent material areas for clear reporting

4) Snap of Part bins for easy placement

Place Part Bins in Outside Corner or Second Row

You can place the part bins in outside corner or second and subsequent rows
when opening a new or old balancing, when moving processes within and
across stations, and when moving part bins within and across stations and it
does not destroy the previous planning. Shelves can be placed similarly. There
is one outside corner for every material area which mean a total of two outside
corners for every station. This holds all the un-positioned part bins and
shelves.

Note

Outside corner containers (as are seen in APB 2D view) will be visible in DPE
3D graphic view outside the station coordinates just like they are visible in ALB
2D view. Containers which are in different pages in outside corner inside ALB
will appear overlapping in graphic view. Changing positions of such containers
inside graphic view will not be entertained on subsequent ALB load. ALB will
still keep the old positions and would continue to show them in outside corner.

The following settings in Parameter for Automatic Balancing (Figure 22)
dialog to enable to place the part bins in outside corner or second or more

rows. The following settings are applicable for a line i.e. each line can have
different values for these options.

=  Free Placement of Part Bins: Select this checkbox to enable free
placement of part bins. By default this is unchecked.

If a saved balancing with new material planning is opened and if this option is
unchecked, the new planning done in all the material areas will be destroyed
and material planning according to old approach will take place.

= No. of Rows per Material Area
You can mention number of rows in this field. The least would be one row. ALB

can create as many rows as possible but if no more space is available in the
container area then it will place them in outside corner.

=  Walkway between Rows

You can enters the desired space here between any of the two rows.
Note

If setting for No. of Rows per Material Area and Walkway between Rows is
changed for an existing balancing, the planning in all the material areas will not
be destroyed. These settings will be used when you manually start the
rearrangement of material area using command Rearrange Material Area or
does an automatic balancing using Recalculate.

= Snap part bins when at distance [m]
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A container say A when dragged close to another container say B, such that
the distance between them is below the mentioned distance in this setting,
then the container A will be snapped to container B.

= Mark Inconsistent Material Area

Select this checkbox to mark the inconsistent material areas of the balancing
with selected color.

Figure 315 shows the part bins when you select mode Subsequent rows and
opens a new balancing and chooses automatic balancing algorithm.

Let the selected rows be 2. So there will be two rows maximum per container
area.

While Automatic balancing runs (opening a new balancing), if there is no
space in the first row after part bin 3 in the right side material area, the part
bins are placed in second row in this case. After second row is exhausted and
since the settings had only two rows specified, there will be no more rows
whether or not there is availability of space in container area and the rest of
the part bins will be placed in outside corner.

Outside Corner holds excess part bin groups of a container areas of a station
and every container area will have one of its own as shown above. This
scenario only show the excess part bins from the right container area. So
basically a particular outside corner holds un-positioned part bins of this
container area.

When No. of rows per material area selected is 1, there would be no second
or more rows and all the subsequent part bin groups which cannot be placed in
the first row will be directly placed in outside corner as shown in Figure 316.

Outside Corner belonging to
Left Side container area

Left - 11.333 min - 1 WP

B - EN-EX[- o % HIETH O

Right - 17.833 min - 1 WP

s is calculated starting from
he previous row.

7 a Qutside Carner belanging tg
J & Right Side container area

1 Station1 B
Figure 315: Part Bins with Subsequent rows mode
When No. of rows per material area selected is 2, the part bins will be placed

in first row and then in second row if second row is possible and those which
cannot be accommodated in both rows will go to outside corner.
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Figure 316: Part Binsin Outside Corner

The above figures, display part bins only in outside corner of right side
container area. Similarly there is outside corner for left side container area.

Outside Corner
This is a mere place holder to keep un-positioned part bins of a material area.

The width and length of outside corner on the screen will not exceed width and
length of material area and will be same as that of material area.

There will be direction arrows in the outside corner when all the part bins or
shelves cannot be shown in the outside corner due to space constraint.

Twelve part bins are to be shown in the outside corner but the space is only for
the first 9 as shown:

1 Station 1

Figure 317: Direction Arrows in the Outside Corner

There will be one right side arrow in outside corner to see the ones that are not
visible. When clicked the result is like this: there will be a left side arrow to go
to see the previous part bins.

7 &

1 Station 1

Figure 318: Right Side Arrow in Outside Corner
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The arrows in the outside corner serve the purpose of showing the part bins or
shelves which cannot be accommodated all at the same time and are not
visible. When clicked on arrows the part bins and shelves which are not shown
will be shown in respective directions.

If a part bin or a shelf is removed from outside corner, then remaining right
side part bins or shelves will automatically be shifted left thus filling its space.

Drag and drop functionality willl not work as was working in container area.
When a container is dragged and dropped from one location to outside corner ,
then the container is placed in the last.

Position in outside corner and all the part bins will be shifted to fill the empty
space. Outside corner will have the same depth and width as that of its
material area and there is no user interface to change the length and width of
outside corner.

Outside cornert will be created with the same width and length of its container
area and shall only hold the excess containers. On close of balancing, all
outside corners will be destroyed and on reopening will be again created to
hold the containers.

Changes in Contextual menu’s:

= Part bin Contextual Menu: The options Fixed Side, Fixed Position, and
Switch to other side are removed in the event of free placement of part

bins (Figure 154).

= Shelf Contextual Menu: The options Fixed Side, Fixed Position, and
Switch to other side are removed in the event of free placement of part

bins (Figure 155).
Note

There will be no red border any more for a displaced part bins as there is free
placement and there is no Fixed position.

Placing of part bins in outside corner takes into account the following
scenarios:

Moving a process from one workplace to another (within a station)
If the process is moved to a workplace that uses the same material area, the
associated part bin groups will not be updated.

For destination material area: If the process is moved to a workplace that

uses another material area belonging to the same station, then the part bins
will be placed in the outside corner of destination material area.

Regarding Shelf's creation or usage in outside corner in this moving process,
depending upon the Manage Shelves Automatically settings (Right click on
Project in DPE >Extra > Balancing ALB Configuration > General Settings >
Balancing > Manage Shelves Automatically), there will be two different
behaviors:

= |f Manage Shelves Automatically is unchecked, the part bins will not be
moved into any shelf automatically nor will there be a new shelf created
automatically.

= [f Manage Shelves Automatically is checked, a fitting new shelf will be
created in outside corner of destination material area or an existing shelf in
the outside corner of destination material area will be used and the part
bins will be placed inside automatically.
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For source material area:lf the part bins are moved from material area, then
empty space will get created and there will be no automatic adjustments of
part bins. If part bins are removed from the outside corner, then the remaining
part bins will automatically adjust themselves thus filling the space left by the
moved part bins.

Regarding Shelf's deletion or usage in this moving process, depending upon
the settings Manage Shelves Automatically there will be two different
behaviours:

= [f Manage Shelves Automatically is checked, the empty shelves will be
deleted automatically from the material area.

= [f Manage Shelves Automatically is unchecked, then all existing shelves
will remain in material area or outside corner and will not be removed
automatically even if it is empty.

Moving a process from one station to another
If a process is moved from a station to another station then following effects
take place:

For destination station: The part bins will be placed in the outside corner of
destination material area.

For source station: The related part bins will follow the process and will be
removed from the source station material area or outside corner. There will be
no other action in the material area. After this part bins be moved, there will be
a gap at their location and no other part bin/shelf will be adjusted
automatically. If the part bins are moved from outside corner then the
remaining part bins will automatically shift to left thus filling the space of the
moved part bins.

Regarding Shelf's creation or usage in outside corner in this moving process,
depending upon the settings Manage Shelves Automatically there will be two

different behaviors for source/destination stationsas similar to Moving a
process from one workplace to another.

Moving a part bin group inside a material area, at a valid position without
collision

When a part bin is moved in same material area at a valid position, it will be
placed inside at the target position if it is not colliding with other part bins or
shelves or locked areas. There will be an empty space created at its original
location. There will be no automatic adjustment or re-arrangement of other part
bins.

Moving a part bin group inside a material area, colliding with another part
bin group or shelf or locked area

When a part bin is moved in same material area at a position where it collides
with other part bin groups (PBGs) or shelf or locked area, it pops back to its
original position.

Moving a part bin group to another material area, at a valid position in
same/another station

When a part bin is moved in another material area of the same station, it will
be placed at the target position if it is not colliding with other part bins and
shelves of that material area.

There will be an empty space created at its original location. There will be no
automatic adjustment or re-arrangement of other part bins in both source
material area and target material area.
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Moving a part bin group to another material area, colliding with another
part bin in same station/another station

When a part bin is moved in another material area of the same station at a
position where it collides with other part bins, it pops into the OC of the target
material area.

Moving a part bin group in a shelf inside same/another material area

If a part bin is moved inside a shelf in the same material area, it will be placed
inside it if enough space is available in shelf to accommodate it. There will
again be an empty space created at its previous location and there will be no
automatic adjustment or re-arrangement of remaining part bins.

If there is not enough room for it in shelf, then it will pop into the OC of target
material area.

Adding a product variant to a balancing

When a product variant is added to an existing balancing and the algorithm is
chosen, then, the algorithm balances all the processes that already exist in
balanced product variant. All the new part bins associated with newly added
product variant will get automatically placed in the outside corner so as not to
destroy any already planned material area.

Regarding shelves creation or usage in outside corner, there will be two
behaviours:

= [f Manage Shelves Automatically is not set, the part bins will not be
moved into any shelf automatically nor will there be a new shelf created
automatically.

= |f Manage Shelves Automatically is set, a fitting new shelf will be created
or an existing shelf will be used and the part bins will be placed inside
automatically.

When you use filter to display the variants, part bins which are seen material
area are filtered. When second variant is added, the part bins will be placed in
outside corner. If you use filter option before planning these part bins, the
material area will be shown as empty.

Loading of Balancing where part bins are added outside of ALB

When an existing balancing is loaded and one of the balanced processes has
got a new part or an existing part has got a new part bin, a new part bin will be
created by ALB and it will be positioned in outside corner of the particular
material area belonging to process.

Regarding shelves creation or usage in outside corner, there will be two
behaviors:

= [f Manage Shelves Automatically is not set, the part bins will not be
moved into any shelf automatically nor will there be a new shelf created
automatically.

= |f Manage Shelves Automatically is set, a fitting new shelf will be created
or an existing shelf will be used and the part bins will be placed inside
automatically.

Loading of Balancing where part bins are removed outside of ALB

When an existing balancing is loaded and one of the balanced processes has
its associated part-bin group removed, ALB will remove this part bin from
balancing (from material area or outside corner). If it is removed from material
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area, there will be an empty space for its position and there will be no
automatic adjustments or re-arrangement of other part bins. If it is removed
from outside corner, other part bins will be realigned and re-arranged by ALB
and there will be no empty spaces.

Regarding Shelf’s deletion or usage in outside corner, there will be two
different behaviours

= [f Manage Shelves Automatically is set, the empty shelves will be deleted
automatically from the material area.

= |f Manage Shelves Automatically is not set, then all existing shelves will
remain in material area and will not be removed automatically even if it is

empty.
Recalculate of Balancing

On Recalculate, the base data dialog will pop up subsequently and according
to the options selected the whole balancing will be automatically balanced by
ALB. All the previous planning will be lost. All the material areas will be reset
and re-arranged or re-calculated according to the selected options including
the outside corners.

If Free placement of part bins option (Figure 22) is selected then the material
areas will depict multiple rows planning with outside corner.

If Free placement of part bins is not selected then old planning will run and
there will be no multiple rows planning and outside corner.

Behavior of part bins with Merqging

Different Logistic modes now consider only the container area for material
planning. With this new enhancement, the logistics mode will continue to run in
the same way as was running before and the duplicate part bins will be
merged and shown in the same way.

The part bins which are assigned to outside corner belong to its corresponding
container area. The only information missing is the positioning of part bins
placed in outside corner. For merging of part bins, ALB will see container area
and outside corner as one entity and all the part bins belonging to either of
them will be considered as belonging to only container area. Therefore, the
merge shall take place in outside corner too as if part bins were standing in
container area.

There is one change in the behaviour. Previously if a part bin A1 was moved in
a container area having same part bin A2, one would get invisible (A2) while
the other will still be shown (A1) depending on a particular merging mode. If
again this duplicate part bin (Al) is removed from the container area, the
invisible part bin (A2) gets visible again at the same place where it was before.
Now with the new enhancement, the part bin A2 would be visible but will be
moved to outside corner of that container area.

Save problemin ALB when part bin name includes more than 1000
characters

When the balancing is saved in ALB, the information about the parts which are
merged is saved on the attributes of logical part bins as given below.

attribute_20 — Names of Merged Parts
attribute_21 — Part Number of all merged parts

attribute_22 — Names of Related Processes
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attribute_23 — IDs of TSAs of Related Processes
attribute_24 — IDs of all Parts Merged
attribute_25 — ID of Part Bin

If the number of part bins which are merged is more, then some strings may
exceed 1000 characters.

In this case, you would get the following error message when you try to save
the balancing in ALB.
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Figure 319: Error Message when String exceeds 1000 Characters

When you get this error message, please contact IT Oracle DB Administrator
and request them to increase the Oracle attribute value size to be greater than
1000 (maximum possible value is 4000).

The Oracle DB Administrator might need to contact DELMIA Support to obtain
the right procedure to make the change in setting.

Considerations regarding Persistency

Part bins in outside corner will be saved just like part bins in material area and
there will be no difference apart from their different positioning. One possible
option for this position might be 0/0/0.

Removing part bins from Shelf

When a part bin is removed from a shelf, it will go directly to the outside corner
of the shelf's container area. In this process, if the shelf becomes empty, then
according to the option Manage Shelves Automatically, the shelf will be
removed or will be allowed to stay.

Creating Locked Areas in material area

The locked areas can only be created at the user defined place if there are no
containers present there. In a planned material area, if the space is available
then only the locked area will be created otherwise it will not be created which
will be followed by a message box saying that it is not possible to create.
There will be no automatic adjustments of positions of containers while
creating locked area.

“Move Containers of the processes to left /right side” contextual menu of
process
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On selecting this option in the contextual menu of a process, all the part bins
and shelves belonging to the process will move to the outside corner of
destination container area.

For the source container area, if the containers are moved from container
area, there will be empty space and no automatic adjustments of remaining
containers whereas if containers are moved from outside corner, the remaining
containers will be adjusted automatically by ALB.

For destination material area, the moved containers will move to outside
corner.

Deleting a station

Deleting of a station require the outside corners belonging to its container
areas to be empty.

There should be no element in the outside corner now for delete of station to
work.

Part bins and Shelves” in contextual menu of Container area

Selecting this option pops up a dialog with listing of all the part bins and
shelves for the container area.

It will continue to show the information of part bins and shelves from container
area. Button Outside Corner Information in the dialog to show information of

part bins and shelves from outside corner of that particular container area.

Pl Material Area Properties of Station 1 Right @

Part Infarmation

Part number | [ ] Container geometry I Planned material area

< [ >

Shelf Information

Number I Name l Shelf geomelryl

I
I Container Area Infarmation I oK | LCancel I

e

Outside Comer Information J 0K | Cancel I

Figure 320: Listing of all the Part Bins and Shelves for the Container Area

Clicking button Outside Corner Information change the button text to
Container area Information.

Now clicking again will display the part bins and shelves information of
container area. The same button works for showing information for both
container area and its outside corner.

The button Outside Corner Information appear disabled when there will be
no containers in outside corner.

Change side of material supply to the right / left ” in contextual menu of

workplace
In the contextual menu of workplace, if “change side of material supply to right

/ left” option is selected, then all the part bins and shelves from the source
container area and its outside corner associated to processes of the selected
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workplace will be shifted to the outside corner of target container area. There
will be no changes in target container area.

Cross highlighting of part bins and process

Cross highlighting will work as was before but with one exception:

Those part bins or shelves which are present in outside corner but are not
shown due to space constraint will not be highlighted since they are not visible
in outside corner for the moment. The part bins or shelf has to be visible either
in container area or outside corner to be highlighted.

Opening a new balancing with the new settings

When opening a new balancing and choosing automatic algorithm with new
advanced settings for free placement of part bins, ALB will start placing the
part bins and shelves in the material area. Following are the different
behaviours:

= [fthere is a shelf library selected, then ALB will start placing the shelves in
material area. If a shelf is too big to be accommodated in the first or
subsequent rows in material area, then it will be placed in outside corner
and the planning will continue to place others.

= |f a part bin is too large to fit into the first or subsequent rows in a material
area, then ALB will place it in the outside corner and continue placing
others.

“In new shelf’ contextual menu of a part bin

Following are the behaviours of selecting this option for a part bin in outside
corner and material area:

= [f part bin is in material area, then selecting this option will create a
selected shelf in outside corner of this material area and part bin will be
moved inside this. This will create a empty space in the material area.
There will be no automatic adjustments of any of the remaining containers
in material area.

= [f part bin is in outside corner, then the shelf will be created in the outside
corner there itself at the location of part bin and the part bin will be placed
inside it. Rest of the containers will be pushed to make space for this new
shelf.

Logistic” Part bin group behaviour

Following are the behaviours possible with Logistic part bin groups:

= [|f a planned balancing without logistic part bin groups is reopened with the
logistic part bin group settings, all the logistic part bin groups will be placed
in the outside corner so as not to destroy the planning of other part bins.

= [fin a balancing with “Logistic” part bin groups, when only the settings for a
Logistic part bin is changed, this part bin group will be moved to outside
corner. No other part bins will be automatically shifted.

= |f a planned balancing is reopened removing the logistic part bin group
settings, all these logistic part bin groups will be moved to the outside
corner. No other part bins will be automatically shifted.

Assembly 1/2 Part bin group behaviour/ Fixed Surface” Part bin group
behaviour
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Following are the behaviours possible with “Assembly 1” part bin groups:

=  When a part bin is configured as “Assembly 1” part bin, then this part bin
group is placed in the outside corner after the changes whether or not it
takes more space or less space. There will be no automatic adjustments

for rest of the containers in material area.

=  When only settings are changed of an existing “Assembly 1” part bin
group, this part bin group will move to outside corner whether or not it
takes more space or less space. There will be no automatic adjustments
for rest of the containers in material area.

Change Length and width of material area

The planning in all the material areas will be destroyed and again automatic
planning will take place according to the settings readjusting and realigning all
the part bins if the material area is reduced. If it is enlarged, the planning will
not be destroyed.

Rotate Part Bins by 90 degrees

When you selects the option Rotate Part Bins by 90 degrees, the planning in
all the material areas will be destroyed and again automatic planning will take
place according to the settings readjusting and realigning all the part bins if all
the part bins are rotated by 90 degrees. If an individual part bin is rotated by 90
degree, it will be straight away moved to outside corner and it is your
responsibility to place it in desired position. If you wants to go to previous
state, use UNDO.

Re-arranging Material Area
Material area for the whole line can be Re-arranged from menu Balancing >
Re-arrange Material Area.

Balancing |

Recalculate. .. i

Re-Arrange Material &rea... 3 | Left Side

Body Direction, .. Right: Side

Base Data...

Figure 321: Re-arrange Material Area

The Left Side option re-arranges all the part bins and shelves in left side
material areas of all the stations i.e. all the left side material areas of a
Balancing. Right Side option re-arranges all the part bins and shelves in the
right side material areas of all the stations.

This function executes an automatic execution of re-location of all the Part bins
and shelves inside material area and all the planning inside material area will
be lost. All the empty spaces in material areas will be adjusted. All the planned
part bin positions will be lost and all the part bins will be placed according to
Automatic algorithm. ALB places the PBGs station by station, material area by
material area, and then one by one rearranges them meaning that PBGs
remain in their material area. All the available part bins and shelves within a
material area are arranged according to settings and if more free space is
available, part bins and shelves from its outside corner are considered for
placement.

Part bins from outside corner will also be taken into account and will be placed
inside material area if place is found.

An individual material area can be re-arranged in a similar way by selecting
Re-Arrange Material contextual menu option of material area.
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Snap Part Bins
Snap functionality will make placement of part bins more comfortable and you
have full control over its availability.

Snap can be enabled and disabled for the whole balancing by checking and
un-checking this check box.

Snap for the whole balancing an also be switched on and off from an individual
container area via its contextual menu:

Lok All

Unlack

Locked Areas. ..
Parts bins and Shelves. ..

R-Arrancs Makerial

Snap
Figure 322: Snap Part Bins

Snap works only for container areas and not for outside corner.
Consider the below scenario:

When moving a part bin, snap functionality will look for other part bins near
one of the 4 corners of the moved element and the moved element will be
positioned at the exact location - point to point. The moved element should be
within the distance mentioned in the snap distance mentioned in base data.

Part bin 3 from right side container area is moved to left side container area
and is dropped near to part bin 2 in left side container area. Let the distance
between the 2 parts bins be 0.05 m as can be seen in the below figure. The
snap distance mentioned in the base data is 0.06 m.

Left - 11333 man - 1 WP

fught - 17833 min - 1 WP oI

1 Station 1

Figure 323: Before/After Snap

Since the distance is well within the mentioned snap distance, the part bin 3
will be automatically snapped to the side position of part bin 2 and the user can
easily align up and down the part bin 3 without leaving the mouse. Snap shall
work in all 4 directions.

Toggle for snap

The snap functionality can be toggled while dragging. When dragging a
container, the simultaneous press of “SHIFT” button will toggle the snap
functionality for this particular moment. So if snap is on in advanced planning
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options, then for this drag operation with the “SHIFT” button pressed, the snap
will be turned off. The moment the “SHIFT” button is released while on drag,
the snap behaviour will turn on. So snap can be turned ON and OFF at the
time of drag also. You can use this functionality to snap only in a target area
and to avoid snaps at all positions.

Toggling will work only when the Snap functionality is on in advanced material
planning. It can only be used to turn off the snap for a particular moment of
drag.

Marking Inconsistent Material Areas
Inconsistent material areas are areas where there are part bins without
location i.e. the particular outside corner of that material area is not empty.

These material areas can be marked with different color code than normal one
and this can be done from base data dialog.

When you check the option Mark Inconsistent Material Area, a default
orange color is set in color box. If again a different color selection has to be
made, the color dialog can be launched by clicking the color box (Figure 22).

The color of inconsistent material area will change according to the availability
of part bins in its outside corner.

In the image below OC of Station 1 has some part bins and hence its material
area is colored orange. (In this case user has selected Orange as color to
mark inconsistent material areas.) Material areas whose OCs are empty are
colored green the default color of material area.

Figure 324: Marking Inconsistent Material Area

The default color available would be orange with this setting.
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