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Foreword i

Foreword

This describes Process Engineer operation and basic functions you need to
be familiar with when dealing with Work Load Balancing program module.

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 © 2010. All rights reserved.

Some parts of this software are owned by combit® GmbH and are
copyrighted. Report-/Print module List and Label® Version 8.0: Copyright
combit® GmbH 1991-2010.

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 Systémes or
its subsidiaries, in the United States or other countries.

© 2001-2010 Dassault Systéemes - All rights reserved
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Introduction 1

1. Introduction

This manual explains how to use the Process Engineer Work Load Balancing
for your planning purposes.

1.1 How to Use this Manual

L)

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

= How to start and exit the balancing process.
= Menus and views required for balancing.
= How to create and edit a balancing list.

= How to link the processes shown in the balancing list with the appropriate
resources.

The Work Load Balancing program module is used to link processes with lines
and stations. The result is a balancing list with indicators where you can view
and edit all linked processes.

Note

When handling the Work Load 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

o
)
i

N |

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.

Work Load Balancing Version PE 5.20
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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.

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 Work Load Balancing

No new functionality has been added for this release.

Work Load Balancing Version PE 5.20
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2. Work Load Balancing

The Work Load Balancing (WLB) in the Process Engineer is a module for the
planning and assignment of processes to resources.

Balancing Importance for Planning and using Workstations
Efficiently

Lines and stations need to be assigned to processes that are carried out by a
worker or a group. To manufacture a product in a cost-effective way, the
assigned processes have to be executed in a logically linked order.

The new Work Load Balancing module links processes and resources such as
lines, stations, and work processes to each other and illustrates them in a
balancing list. Work Load Balancing allows you to assign work processes to
workstations before production of a new product begins. It thus ensures the
optimum use of resources in the planned production area.

2.1 Work Load Balancing Results

N

The achieved results provide the single planner as well as the managers with
information at an early stage that can form the basis for future decisions. The
information helps in the following areas:

= Taking organizational or technical measures.
= Revising the existing plant structure.

= Specifying the efficient utilization of resources and the number of workers.

Set the number of stations for a line sequence.

Change the cycle time.

Note

Since Version PE 5.12, a demo project for Work Load Balancing is included in
the setup. In the demo project you get all necessary data for Work Load Ba-
lancing functions.

2.2 Work Load Balancing Advantages

Balancing and assigning processes to the corresponding area is closely linked
to the structure which is generated in the PPR Navigator according to the
operational requirements.

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

The Work Load Balancing (as of version PE 5.15) can be operated in two
ways:

= Asindependent raw balancing

= With workflow support

Work Load Balancing Version PE 5.20
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As Independent Raw Balancing: In a raw balancing, the balancing is
abstractly created as a standard for technical structures which by this point in
time do not yet have a direct reference to an organizational structure. The raw
balancing could also be directly created for an organizational structure without
workflow support with a corresponding workflow balancing configuration.

With Workflow Support: In the workflow support, the individual workload
balancings are derived from one another. The workflow support is used to
create references to organizational structures.

Note

In the raw balancing, just as in the case with workflow support, stations, and
workplaces can be balanced; the settings are set in the workload balancing
configuration.

2.2.1 Workflow Support

The work load balancing provides solid workflow support on the basis of the
three possible levels of the workload balancing. All three levels have
hierarchical dependence on one another. A complete workflow support is
realized only if this hierarchical dependence is complied with the planning of
the workload balancing. The three level balancing is shown with the help of
technical (level 1) and organizational (level 2/3) structures that are linked to
one another. The workload balancing configuration of the workflow support
must reflect this fact accordingly. A separate workload balancing configuration
must exist for every level:

= Workload Balancing on the Basis of Level 1: Raw balancing of the
stations of a line with processes.

= Workload Balancing on the Basis of Level 2: Area workload balancing
- management of processes via created organizational structures, carrying
out capacity alignment of the structures, and if applicable, re-distribution
of the processes to groups of the area. Level 2 workload balancing is the
prerequisite for the workload balancing on the basis of the level 3
workload balancing.

= Workload Balancing on the Basis of Level 3: Group balancing -
workload balancing of individual workplaces of the stations of a group.

2.2.2 Raw Balancing Views

A raw balancing is depicted in a technical structure. An assignment to
organizational units is not carried out for the raw balancing.

There are two ways of using the raw balancing:

= As an independent workload balancing, in which the stations and
workplaces that have no reference to organizational structures can be
balanced. A workload balancing for workplaces is, just like the level 3
workload balancing, opened from the resource view and must also have
three hierarchical levels.

= As level 1 workload balancing as the basis for the three level balancing. In
a three level balancing, the organizational structures for level 2 and 3 are
linked to the structure of the level 1 workload balancing.

Work Load Balancing Version PE 5.20
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The functionality of

raw balancing

Linking Processes

A raw balancing is generally started from a resource structure in the PPR-
Navigator — exceptions includes the workload balancing of workplaces and
variants of the raw balancing. In this case, the raw balancing can be started
only from the two hierarchical levels: line sequence and line. A raw balancing
is opened via the context menu of the right mouse button. The settings of the
stations or workplaces are set in the workload balancing configuration.

As arule, a station is the smallest unit for a line or a line sequence. The
results of the linked object are displayed immediately in the open workload
balancing - such as the capacity utilization of individual stations in the column
diagram and the assigned processes in the workload balancing.

Note

A linkage of processes in the PPR-Navigator could lead to errors in the work-
load balancing that would be displayed via effectivities tests — for example, for
the multiple usage of processes. Effectivities tests are carried out whenever
variants of a raw balancing are saved. Please refer to the Saving the Workload
Balancing with Effectivities.

Familiarization with the Balancinglist

Two views are available for the workload balancing apart from the column
diagram and area views. The column diagram is the balancinglist in which the
processes are assigned to the stations or workplaces. The area view act as a
buffer to which processes are assigned that are supposed to be assigned to
the stations or workplaces at a later point in time.

= A workload balancing is saved either via the menu or icon in the tool bar.

=  The processes are linked to the resources of the balancinglist via drag
and drop from the process view.

= A process that is linked to a resource in the PPR-Navigator is shown only
after the workload balancing is restarted. Links should generally be made
in the workload balancing since the linkage in the PPR-Navigator could
lead to inconsistent data for the workload balancing.

=  The processes are moved within the balancinglist by drag and drop.

=  The processes are moved between the balancinglist and the buffer via the
context menu.

Editing of the Workload Balancing
For the processing of the workload balancing you can use the workload
balancing menu and the context menu of the right mouse button.

=  The workload balancing is printed and saved via the workload balancing
menu.

=  Processes are moved between the balancinglist and buffer, and the usage
is shown or a balancinglist is exported into an Excel file, via the context
menu.

Working with Processes

An unlimited number of processes can be inserted into the balancinglist. In the
workload balancing configuration you can set whether a process is used
several times in a workload balancing. Processes can be moved an unlimited
number of times in the workload balancing and can be assigned to other
stations.

Work Load Balancing Version PE 5.20
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2.2.3 Using Organizational Structures for Workload Balancing

As a rule, organizational structures are used to show the workload balancing
on the basis of the workflow support, i.e. the three level balancing for the
planning of areas and groups. The three level balancing functions only if the
organizational structure of one raw balancing is derived with level 1 and the
stations set in the raw balancing are referenced.

The stations and processes planned in the raw balancing are assigned in an
organizational structure to organizational areas and groups via the workload
balancing. The workflow support is completely functional only if an

organizational structure has four hierarchical levels as depicted in the below
example: Orgline, Group, Subline, and Station. Please refer to the Figure 1.

=@ Orgline00i, 1

=)@ Group001001, 1

=-2® Sublinen1001, 1

a® Input-Folder01001, 1
&% output-Folder10001, 1
&% Usage-Folder010001, 1
&% Station00i, 1
a® Station002, 1
&% Station003, 1
a® Station00d, 1
: &% Station00S, 1
| Groupo01002, 1
&-8% Input-Folder01001, 1
- A% Output-Folder0010001, 1
23] a® Usage-Folder010001, 1
2™ Input-Folder01002, 1
2% Output-Folderon10002, 1
-8 Usage-Folder010002, 1

[+

[+

[+

&

Figure 1: Example of an Organizational Structure

For the distribution of the processes there are input and output directories for
the areas and groups of the organizational structure; these directories must be
linked to one another so that every change can be executed in the respective
input or output directory. Please refer to the Workflow Support — Scheme of
the Functionality.

A workload balancing for level 2 and level 3 can be created from the resource
view. Please refer to the Planning Area Workload Balancing.

2.3 Editing Views of the Work Load Balancing

Views of the
workload
balancing

The Work Load Balancing generally provides four views for the editing of the
workload balancing:

=  Balancinglist with balanced processes

= Savable buffer with non-balanced processes
=  Column diagram

=  Areaview

The process and resource structures that form the basis of a workload
balancing are planned in the PPR-Navigator.

Work Load Balancing Version PE 5.20
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Table 1: Workload Balancing Editing Views Overview

Editing Views Overview
cumsoung et | stododoeven I
Ni. Name Short Name Time [min] &';: Freq. [%] A“Hl:::i:'
Station002 tech.resource
1:Pr 003 tech.operation 07 0.709039 100
2P tech.aperation 0.86 0.862621.100
Berect Zeit: 1572
tech.resource :
3P Group001 tech.operation 0.58 0.579520: 100
4P Group002 tech.operation 0.77 0.774742.100
. . . eit: 1.354 i
Balancinglist with balanced processes
Station003 tech resource :
5 Pr 005 tech.operation 0.36 0.364019 100
B P Group006 tech.operation 005 0.053505: 100
Berect eit: 0.418 H
Station004 techiesource SRR
7 Pr 007 tech.operation 062 0.622698 100
8Py 008 tech.operation 028 0279343 100 )
Berect Zeit: 0.902 H
Pl { : v
Bl Austaktung: Linie001 | Additional Grid View i =101 %]
Short Name Time [min] Freq
ProcessG loup1 tech.operation . 03023 100
Savable buffers for processes which ProcessGroup(15 tech.operation 041 0410074100
t t bal dp ProcessGroup014 tech.operation 0.28 0.278281:100
are not yet balance ProcessGioupd24 techaperalion 0% 0579080 100
ProcessGroup023 tech.operation 0.27 0.269732:100
Berechnete Zeit: 2.040
gl | »

T Austaktung: Linic001 | Dingram Yiew

Max/ Durchschnitt Mittolwert Anzahl Werker 5 :I
Auslastung 56606 Opt. Anzshl Werker 3
Leerlaufzeit 3.255 Opt. Leerlaulzeit 0651

Column diagram with capacity data |

Name (002 - tech. 1651001 - tech 151003 - tech (1004 - tech.rex
Gesamtzelt min] 1572 1.354 0.418 0.902

Auslastung (%] | 52389 90284 27.835 60.136
Leerlaufzeit min] 1.428 0148 1.082 0598
Anzahl Wetker 2 1 1 1
Liie | Linis001 | Linie0O1 | Linie0O1 | Linie001
Taktzak [miv] 1.500 1.500 1.500 1.500
Geandert =
S Austaktung: Linied01 | Area View GRS

Area view with balanced processes
and parts bins

2.3.1 Resource Structure in the PPR-Navigator

m In this example a resource structure for the workflow support in the PPR-
Navigator with corresponding stations is depicted.
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The hierarchical assignment of plantypes to the resource structure is set in the
plantype set.

E‘ For more information, Please refer to the Administration Manual.

A raw balancing for stations is opened via the resource structure. Please refer
to the Figure 2.

= '#ﬁ E-eso'f'rce el Technical resource structure for the
- & 'E'”eom* L— Y balancing with directory (Pool001)

- :-! Pool01, 1 for processed which are not balanced

v W™ Station001, 1

&% Station002, 1
A% Station003, 1
&% Station004, 1
&% Station00S, 1
2% Station006, 1
a® Station007, 1
a® Station008, 1
a® Station009, 1
&% Station010, 1
Orgline001, 1————|Organizational structure with groups
-[@8 Group001001, 1
&% Subline01001, 1
G- Input-Folder01001, 1
) -&® Output-Folder10001, 1
- 2™ Usage-Folder010001, 1
@-8® Station001, 1
G- Station002, 1
2™ Station003, 1
&A% Station004, 1
&% Station00S, 1
[#8 Groupo01002, 1
28® Input-Foldero1001, 1
2% output-Folderon10001, 1
&% Usage-Folder010001, 1

Resource structure
view

[ [ [

[#

| RSBt

|

-5
i i

1+
L

Figure 2: Resource Structure for Workflow Support

2.3.2 Process Structure in the PPR-Navigator

The processes that are assigned by drag and drop to the resources in the
Process structure workload balancing are created in the process structure.

view Either process groups or individual processes are used for a workload
balancing. Whatever is to be used is set in the workload balancing
configuration.

Individual processes are combined into process groups. For example, you
could use process groups for the raw balancing on level 1 and use the
individual processes of the process groups in the level 2 and level 3 workload
balancing. Please refer to the Assigning Processes to the Balancing List for
example of a process structure in the PPR-Navigator.
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= [B8 Process view, 1

=) [@8 Process Plan, 1

E M waorkplan, 1

Qﬂﬂ ProcessGroup001, 1
‘. dM pracessooi1, PO, 50,
@ 4N process002, PO, S0,
.M ProcessGroup002, 1
& €M Process003, PO, SO,
- 9N Process004, PO, SO,
- o ProcessGroup003,
Qﬂﬂ ProcessGroup004, 1
.dm ProcessGroup005, 1
dﬂﬂ ProcessGroup006, 1
-dm ProcessGroup007, 1
Q"U ProcessGroup003, 1
. ProcessGroup009, 1
-dm ProcessGroup010, 1
- Qﬂﬂ ProcessGroup011, 1
1

1

1

1

1

1

—

.dm ProcessGroup012,
. Qﬂﬂ ProcessGroup013,
-dm ProcessGroup014,
- kmﬂ ProcessGroup015,
: Qﬂﬂ ProcessGroup016,
.dm ProcessGroup017,

Figure 3: Process Structure in the PPR-Navigator View

—_

—_

2.3.3 Balancinglist with Balanced Processes

Example of a
balancinglist with
stations

In the balancinglist view (Standard Grid View of the raw balancing), either
stations or workplaces to which the processes are assigned are displayed.

Balancinglist Raw Balancing with Stations
Processes can be assigned to the stations, removed from stations, or moved
between stations in this view.

Ll
No. Name Short Name Time[min] I:::;;::; freq.[%] I
Station001 tech.resource
1 ProcessGroup001 Process Group 0.58 0.58 100
2 ProcessGroup002 Process Group 0.77 077 100
] 3 ProcessGroup003 Process Group 0.81 0.81 100
4 ProcessGroup004 Process Group 0.41 0.41 100
[ | cdloulatedtme: 2583
Station002 tech.resource
5:ProcessGroup013 Process Group 095 0.95 100
B ProzessGroup007 Process Group 0.77 0.77 100
7 ProzessGroup008 Process Group 0.47 047 100
8 ProzessGroup009 Process Group 065 0.65 100
9: ProzessGroup010 Process Group 0.83 0.83 100
|| calculated time: 3.663
Station003 tech.resource
10: ProcessGroup006 Pracess Group 011 0.1 100
11 ProcessGroup011 Process Group 0.91 0.91 100
calculated time: 1.017
[ | Station004 tech.resource v
< | v

Figure 4: Example of a Balancinglist with Stations

Balancing List Display

Work Load Balancing

Version PE 5.20
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Structure of a
balancing list

Station001

‘Process

icalculated time

a

The number and description of the balancing list column headings is specified
during the balancing configuration and can be varied according to your
operational requirements.

For further information, Please refer to the Chapter Configuring the Balancing
Process in the Administraion Manual.

The structure of a balancing list is basically the same for any configured
balancing process. The structure of the four different lines follows a
chronological order, i.e. title bar, station designation, process data, and the
calculated time.

Title Bar

The column descriptions in the title bar are defined via the process attributes.
These columns should display specific dates relating to the process. These
data should contain characteristic features of a process, for example the
process unit or the process names etc. that are required to edit the balancing
process.

Station Description

The column names for the station designation are assigned via the resource
attributes. This line displays specific data relating to the station where the
processes are performed.

Process Data
The specific process data are defined via the processes that have been
included in the balancing list.

Sum of Process Times
The calculated time line indicates the sum of all process times required of all
processes that have been assigned to the same station.

Column Title of the Title Bar

As a standard, the column title shown in the image is configured and
displayed. The respective process and station name is shown under the two
column titles Name and Short Name; it is similar to the column heading Short
Name.

Name Short Name | Time [min] | time with frequency | Freq. [%]

Figure 5: Standard Displayed Column Title

Note

The calculated and estimated time in the workload balancing can be used for
the process time. The time to be displayed is set in the workload balancing
configuration. The estimated time is used as a standard. The name of the
column title is independent of how much time is displayed, but it can be
configured freely, i.e. with the column title Calculated Time.

The process time is displayed in the balancinglist with the help of the time
attribute. The weighted process time is displayed under the attribute time with
frequency: Time with frequency = process time multiplied by the weighting
factor. The attribute frequency corresponds to the weighting factor. A
weighting factor is pre-specified via the SA-Code for the process.

Balancinglist for Groups with Workplaces

Work Load Balancing Version PE 5.20
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In this view you can assign processes from the input directory of the group to
Example of a the workplaces. Processes can be removed and moved in this view.

balelt(n(finglist with  Processes that are removed are displayed in the output directory of the group.
workplaces _ . :
The assigned processes are displayed under the station name and the

workplace: The name Station001-1 is the process assigned to workplace 1
on station 1, etc.

EBaIancing; Group001001 (valid) | Standard Grid ¥iew | -10] x|
Balancing Group001001
Valid from (week) 16 /2005
Valid until (week) 18 /2005
Status integrated
Configuration Level 3 Balancing Configuration
= - Time with -
No,| Name Short name Time [min] fiequency Freq. [%]|—
‘Station001 -1 tech.resource
|| 1 Process011 :Process 0.09 0.03 100
| | 2 Process012 :Process 013 013 100
|| 3 Process013 Process 0.01 0.01 100
4 Process014 Process 0.15 0.15 100
| | 5 Process015 Process 0.07 0.07 100
|| B ProcessO16 Process 016 0.16 100 1.
calculated time: 0.614 ; :
[ | Station001 - 2 ‘tech.resource :
7 Prozess001 :Process :0.07 0.07 100
8. Prozess002 Process 0.08 0.08 100
|| 9 Prozess003 Process 0.00 0.00 100
|| 10 Prozess004 Process 019 013 100
|| 11 Process005 Process 0.18 0.18 100
12 Process006 Process 0.01 0.0 100
|| 13 Process007 Process 0.22 0.22 100
calculated time: 0.746 ; ;
Station001 - 3 tech.resource i
14 Process017 :Process 0.07 0.07 100
|| 15 Process018 Process (007 0.07 100
| | 16 Process019 Process 0.21 021 100
|| 17 Process020 Process 0.15 015 100
|| 18 Process025 Process 0.25 0.25 100
19 Process026 Process 017 017 100
‘calculated time: 0.908 H Ef—

Figure 6: Balancinglist with Workplaces

2.3.4 Buffer for Non-Balanced Processes

In the buffer view (Additional Grid View) for non-balanced processes, you can

=4 Liedot, 1 - -
- save and display processes that have yet to be assigned.

o B0, 1

By using this buffer you create a sort of planned work reserve which can be

Buffers for non- assigned to the workload balancing, depending on the status of planning. This
balanced processes  buffer is also displayed as a directory in the PPR-Navigator. The processes

in the PPR- not saved in the buffer are shown in the PPR-Navigator under the relation in
Navigator the listview.

Processes between buffers, stations, and workplaces are assigned via the
context menu of the respective balancinglist.

Work Load Balancing Version PE 5.20
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The name for the buffer
directory that can be
generated in the PPR
navigator is not shown in this
view

BfiBalancing: Liniea01 | Additional Grid View" ) B [m[
v ==
No. Name Short Name ‘ Time[min] L'::;‘:r:g freq.[%]
(Pooll0l _ TechResPool il don
1 ProcessGroup012  ‘Process Group  0.98 098 100
2 ProcessGroup014  ‘Process Group - 0.02 0.02 100
|| 3 ProcessGroup15  Process Group 010 010 100
|| 4 ProcessGroup023  Process Group  0.79 o7 100
|| 5 ProcessGroup024  Process Group  10.92 092 100
|| calculated time: 2.803 ¢ i i
L

Figure 7: Buffer — Listview View

2.3.5 Bar Chart

Bar chart view

If you add new processes to the balancing list or move processes with this list,
these changes in the bar chart are automatically reconstructed. The columns
indicate the processes. The column height corresponds to the process time
and the red line corresponds to the defined cycle time. The cycle time is
entered in the Properties dialog of the line hierarchical level when the
resource structure is generated in the PPR Navigator. The time is valid for all
cycles (stations) which belong to the line. Press the mouse button to move the
processes in the bar chart and to assign them to other stations. These
changes are directly reconstructed in the balancing list. To display process
data, drag the cursor to a process. A comments column display the most
important process data.

Work Load Balancing Version PE 5.20
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Bar chart heading
section

Bar chart terms

BfBalancing: Group001001- 10/11 | Diagram View | NO: DROP

Max / Average Average No. of Workers I 4
Utilization £61.955 Opt. no. of Workers I 3
Idle Time 2283 Opt. Idle Time I 0.571

ol

182
1 .s-i
1.4
3 26
1.23
E = 5
1.03
el i3
083 5 15 2;
E 4
062 14 22
1| ° il
P 12 20
E 2
3 23
023 1 19
3 1 E] 18 28
003 B 17
Name 001 - tech.resn001 - tech.resh001 - tech.resn002 - tech.resh002 - tech.resn002 - tech.res~
Total Time [min] 1.047 0.968 1.358 0.344 0.000 0.000
Utilization [%] 63.816 64.565 90.533 22,301 0.000 0.000
Idle Time [min] 0.453 0532 0142 1.156 0.000 0.000
No. of Workers 1 1 1 1 0 0
Line |bline01001-Orcbline01001-Orcbline01001-Orcbline01001-Orcbline01001-Orebline01001-Orct:
Shation Tiime (] 1.500 1.500 1.500 1.500 1.500 1.500
Modified £ L & *
EI | |

Figure 8: Example of a Bar Chart

Heading Section of the Bar Chart

BfBalancing: Group001001- 10/11 | Diagram Yiew | NO: DROP (=] B

Max / &verage l Average No. of Workers I 4
Utilization I 61.955 Opt. no. of Workers l 3
Idle Time l 2283 Opt. Idle Time I 0571

Figure 9: Display in the Bar Chart Heading Section

Max/Average

This field displays the type of statistical method that is used to calculate a
balancing process. The Average display indicates that the balancing process
is calculated according to the average value of all times. It is only possible to
calculate the balancing process on the basis of the estimated average value
i.e. the average value for the existing variants for the assembly of a private
car.

Utilization
The calculated capacity utilization is shown in this field. The result of the
calculated utilization is the average utilization of the cycles.

Idle Time

The sum of the idle or waiting times of all calculated cycles is indicated in this
field. Idle time or waiting time is the time possibly occurring (or even intended
to occur) with stations that are balanced optimally. It is also the time that has
to be reduced so that the result of the utilization ranges from 90 to 100%.

No. of Workers
In this field, the calculated number of the workers is indicated. The formula
below shows this relation:

Work Load Balancing Version PE 5.20
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Bar chart terms

Modified | 8

Changes in the
workload
balancing are
temporarily
marked by an X

Formula: Sum of all process times plus all idle times/cycle time = Number of
workers.

Opt. no. of Workers
The calculated number of the workers with theoretically optimised balancing is
indicated in this field. The formula below shows this relation:

Formula: Sum of all process times/cycle time = optimised number of workers
The determined number of workers is rounded up to the next integer since it is
obvious that there are no half colleagues who could be integrated in the work
process. For calculations, Please refer to the Figure 8.

Opt. Idle Time
The optimised idle time indicates the theoretically possible reduction of idle
times. The formula below shows this relation:

Formula: Optimised idle time = (optimised number of workers X cycle time) —
sum of process time.

Bar Chart List

Name }1001 - tech.resh001 - tech.resn001 - tech.resn002 - tech.resa002 - tech.resn002 - tech.res”

Total Time [min] 1.047 0.968 1.358 0.344 0.000 0.000
Utilization [%] 63.816 B4.565 90.539 22.901 0.000 0.000
Idle Time [min] 0.453 0.532 0142 1.156 0.000 0.000
No. of Workers 1 1 1 1 0 0
Line [bline01001-Orcbline01001-Orcbline01001-Orcbline01001-Orcbline01001-Orbline01001-Orek
Station Time [min] 1.500 1.500 1.500 1.500 1.500 1.500
Modified 4 4 . 2

Figure 10: Bar Chart List Display

Name

The station name or the cycle names are displayed in this field. The name is
entered when a cycle is generated in the Properties dialog. You can change
the name in the Properties dialog at all times. Temporary changes are
marked in the Modified field, for example if you move a process to another
station.

Total Time [min]
The sum of all process times for a cycle is displayed in this field.

Utilization [%]
The utilization (%) for a cycle is displayed in this field.

Idle Time [min] — Waiting Time
The idle time for one cycle is displayed in this field. Please refer to the Figure
8.

No. of Workers
The calculated number of workers for one cycle is displayed in this field. The
calculated result is rounded up to the next integer.

Line
The name of the line sequence to which the station belongs is displayed in this
field.

Cycle Time [min]
The cycle time is displayed in this field. The cycle time has to be entered in the
Properties dialog of the appropriate line.

Work Load Balancing Version PE 5.20
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2.3.6 Area View

The stations with assigned processes and parts bins of the open workload
balancing are displayed in the area view.

You can do two things in this view:

Moving processes between workplaces or stations. The processes are
moved automatically in the other two views (balancinglist and column
diagram) of the workload balancing.

In order to be able to graphically display the stations in the layout as an
area, an Isegrim macro must be transferred to the plantype. The entry for
the Isegrim macro is balancing_stationarea-default. The attribute
graphicname is used for the configuration, and the standard name in the
properties dialog is graphic.

For a manual entry the attribute must be shown in the properties dialog of
the station, and the name — balancing_stationarea-default - must be
entered manually in the Properties dialog.

As an alternative you can assign the Isegrim macro to the stations by
using a script; in order to do this the attribute does not have to be
displayed in the properties dialog.

Moving parts bins to another position of the material supply area.
Whenever parts bins are moved, the process is hot moved along with it.
Moving the parts bins has an effect only in the layout, and it is shown only
after the workload balancing has been saved and the layout has been re-
opened. Process and parts bins are moved by drag and drop in this view.
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ﬁBalancing; Linie001

= S e This controller allows
Q0 === to reduce or magnify
views

Processes with name. A selected
process shows the link to the parts bin

[— = -wl» I«*}%

ProcessGroup006

Figure 11: Area View - Station Balancing

m—
T Display of the workplaces of a
s ' ®istation — in the example, three
work places
uui oo 02 ’P"“‘ mm.l Precessons ] Processios ]mmi

Figure 12: Area View - Workplace Balancing

2.3.7 Setting Label Filters for Layout Processing

A label filter is generated for every workload balancing when it is created. You
have to set the label filter for the layout editing when opening a project. Open
the project for the selected workload balancing with the help of the label filter.

A workload balancing is created for a structure like the layout. If the label filter
has not been set for a workload balancing, the program can not recognize for
which workload balancing the layout was created: for example, you have
hypothetically created two variants for a structure. In the layout of Variant A, a
parts bin was assigned in the material supply to Station 1. In the layout of
variant B, the same parts bin was moved to Station 3. If no filter was set when
the project was opened, the bin is shown in the layout in both stations.

= To set the label filter, select the workload balancing in the Label Filter
dialog. Variants are marked with names. Raw balancings for which a
layout was created are marked with NoBalancingObject.

Work Load Balancing Version PE 5.20
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Label Filter ;, ]

Label

[ Balancing 001 10-13
[ Group001001 - 14

[ Group001001- 10411
[ Group001001- 12413
[ Group001001- 15

[ Group001001-18

[ Group001001 w8

[ Group001002

[ Group001002-11412
[ Linie001 neve Variante

<

Balancing 001 10-13

Group001001 - 14

Group001001- 10411 —
Group001001- 12413

Group001001-15

Group001001-18

Group001001w8

10-10)(Group001002 (10-10)
Group001002-11/12

Linie001 neue Variante -
| »

X
I Name - 0K I
_ Coredl |

Cancel

Current Label

l

Figure 13: Label Filter Dialog

2.4 Workload Balancing Menu

Functions in the

The menu WL-Balancing is available only if you open a workload balancing.

workload balancing ~ The menu items in the WLB menu are provided accordingly, and they depend
menu on what basis you edit a workload balancing.

The active menu items can be split into two general categories:

= Menu items those are available for every open workload balancing.

variants.

Menu items those are available for a certain editing status in the editing of

Base
Wi-Balancing Help Mew Planning Object
Save New Yalid Object
Save As 4
i i »

PHL Frovie® —¥ Balancing List
Print 4 S

Balancing Diagram
Change State L e

Save Planning
Calculation Model 14

Save Yalid

Show Calculation model

Hide Calculation mode|

Figure 14: WLB Balancing Menu

Active Menu Items for every Workload Balancing
=  Save the balancinglist is active whenever changes are made in the
workload balancing.

= Print and Print Preview is always active for the balancinglist. Please
refer to the Printing a Balancing List.

Work Load Balancing
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= Show Calculation Model is active whenever the workload balancing is
not displayed according to product variants. If you activate the menu item,
the processes of the product variants are shown according to the
assigned production program with a 100% weighting (weighted process
time is 100%) in the balancinglist. Processes that are not required for
these product variants are shown, but in these cases the weighted
process time is always set to zero. You can not make any changes in the
workload balancing in this view.

> A prerequisite is that a production program is available in the project. The
first calculation model included in the production program is used as a
product variant. Please refer to the Determining Utilization for information
on production programs, SA-Codes, and calculation models.

= Hide Calculation Model is active only if the workload balancing is shown
according to product variants. You can use this menu item only to change
the view; after activation all of the processes of the workload balancing
are shown.

Active Menu Items for Variants
All three menu items are active whenever a variant of the raw balancing is
opened.

1) Save as Menu Item

chern

Base

Mew Planning Object
New Yalid Object

Figure 15: Save as Menu in the Workload Balancing

= With the help of the menu item Save As Base, you can set whether the
variants are used as a basic balancing process, i.e. whether it is the valid
workload balancing of the raw balancing that is opened in the PPR-
Navigator. This menu item is not active for workload balancings of the
organizational structure on levels 2 and 3.

=  You can create an unlimited number of further variants of variants with the
help of the menu item Save As New Planning Object.

= A new variant with the planning status integrated is saved with the help of
the menu item New Valid Object, it is thus marked as a valid workload
balancing.

=  Variants can be set if the start date is a future date. When the variants are
saved, the workload balancing is subject to an effectivities test; for
example, the time effectivities of processes of the workload balancing are
checked as to whether the name of the workload balancing is
unambiguous.

=  This menu item is available only if Valid balancings possible is activated
in the workload balancing configuration. The planning status must have
been created previously. You can create a planning status either in the
project library or system library.
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Walidity settings

Al

State Integrate Iintegra!ed .v_]

Figure 16: Activate Planning Status for Workload Balancing

2) Change State Menu ltems

You can use these two menu items to change the planning status for an
existing variant of the workload balancing. These two menu items are
available only if Valid balancings possible is activated in the workload
balancing configuration. Please refer to the Figure 16.

Change State Save Planning

Calculation Model ~ »  Save Yalid

Figure 17: Change State Menu Item in the Workload Balancing

Only one of the two menu items can be active. The active menu item depends
on with which planning status the workload balancing is opened.

=  Save Planning: Save Planning is active whenever the workload balancing
is opened with the planning status integrated and the start date is in the
future. The workload balancing is set to the planning status working after
execution of this menu item. This menu item is never active for a valid
level 3 workload balancing.

» If you set a valid level 2 workload balancing to the status working, all
valid level 3 workload balancings that exist for this level 2 workload
balancing is set to the planning status working.

= Save Valid: Save valid is active if the workload balancing is opened with
the planning status working. The workload balancing is set to the planning
status after this menu item is executed, as long as the start date is in the
future.

Note

You can create several level 3 workload balancings for the same time period
with the help of the menu function Save as. If you set one of these level 3
workload balancings with Save Valid, the previously valid level 3 workload
balancing is set to the status working for this period of time. For more
information on effectivities and planning states, Please refer to the Saving the
Workload Balancing with Effectivities.

2.4.1 Balancing Menu

1) Left-click Balancing menu item. The menu opens up.

2) To enable a menu item, draw the cursor to the corresponding menu item
and then left-click this item. If there are arrows next to a menu item, further
submenus are available for the respective item.

3) To enable these menu items, mark the arrow using the left mouse button.
Left-click the menu items to enable them.
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2.4.2 Context Menu

The

context menu is opened using the right mouse button. The context menu

is available in both views balancinglist and the buffer. You can move
processes between the editing views with the help of the new context
functions.

Station001 -1 ‘tech.resource

1 PracassNg ‘TarkhPas Pracacs

o TN General

Special Relation

Moveftom I TecHRes Process
Movete . TechResProcess
Move cancel ‘TechRes.Process
Delete ‘

Figure 18: Context Menu of the Right Mouse Button in the Balancinglist

The menu item Move from is active only if you select processes. The
processes for moving are reserved (intermediately saved) with the help of
this menu item.

The menu item Move to is active only if you have saved previously
selected processes with Move from. You can use the Move to menu item
to insert these processes — either in the balancinglist or buffer views.
Please refer to the Assigning Processes to the Balancing List.

Move cancel is used to cancel Move from. The processes in the clip
board are removed.

You can display the specific usage of the inserted processes using the
two search functions (general and according to special relations).

You can remove processes from the balancinglist with Delete. These

processes are assigned to the buffer. Deleting processes in the buffer
causes these processes to be completely removed from the workload
balancing.

Displaying Parts and Tools using the Context Menu

The

WLB configuration allows to set if links to parts or tools are to be

displayed.

Work Load Balancing

Version PE 5.20



Work Load Balancing 21

ggBalancing: Linie001 | Standard Grid Yiew

No. Name Short name Time [min]
Station001 tech.resource
"""""" et ol ProcessGroup 058
L] Find usage  » p0 : Process Group 0.30
_Wlpﬂ Process Group 0.01
p0 - Process Group 0.05
: : Tools p0 : Process Group 0.81
| Move from ne:
— Moveta
e el tech.resource
[} p0 : Process Group 0.79
| Delete p0 : Process Group 0.96
o p0 : Process Group 0.06
9. ProcessGroup : Process Group 0.36
|| 10 ProcessGroup0  Process Group 0.77

Figure 19: Context Menu Item — Show Parts

Use the two context menu entries Show Parts and Show Tools to do so.
Links to parts or tools are displayed in a dialog. They cannot be edited in this
dialog.

m‘ For further information, Please refer to the Configuring WLB in the
Administration Manual.

= |f the menu item is activated in the WLB configuration, open the dialog via
the context menu. Please refer to the Figure 19, the links of the process
to parts are shown with the aid of the menu item Show Parts.

Additionally, the dialog displays parts bins which are linked to parts. Please
refer to the Figure 20.

i i rocess rocessoropiol
Teile-Nr | Teile-Ben, [ 7B | Teilebehaler |
New Product Part001 Behaelter001

Figure 20: Dialog for Links — Parts

2.5 Highlighting of Processes in the Workload Balancing

Selected processes are automatically shown simultaneously in the three views
balancinglist, column diagram, and area. Only individually selected processes
or process groups are highlighted.
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The process is shown in both views
{balancing list, column diagram)
simultaneously

area view
No| Name Process Group

Station001 -1 techresolice

1:Process008 TechResProcess
2P 009 TechResp

| s l,“,,{ }““4 echRes Process

5 14 24

23

004 l H ]- }, 13 22

21

Process010

Figure 21: Highlighting Processes Simultaneously in Views

TechRes.Process Process010[20

2

10 19
8 18
7 17
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3. Raw Balancing

By using the raw balancing, the utilization of the technical resources of a
structure are planned without necessitating a concrete assignment to
organizational structures in this planning phase.

=  Whenever you use a raw balancing for the workflow support, the raw
balancing forms the basis of the area workload balancing on level 2 in the
organizational structure.

=  Only one raw balancing can be used for the same structure in the PPR-
Navigator.

= Anunlimited number of variants can be planned for a raw balancing.

= Every one of the planned variants can be saved as basis variants. A basis
variant replaces the previously used raw balancing. Please refer to the
Generating a Balancing Process for Several Variants.

A raw balancing can be planned for stations or workplaces. The structure must
have at least three hierarchical levels for a workload balancing based on
workplaces. The workload balancing is always opened from the highest
hierarchical level (example Group) in the resource view. Please refer to the
Planning Area Workload Balancing.

A raw balancing for workplaces always
requires an intermediate level for
technical reasons. The stations far which

=) [#8 Groupo01001, 1
- =% Subline01001-Orgl-1, 1———

- % AUSGANGD010001, 1 the warkplaces are to be balanced must
&% EINGANGO1001, 1 always be assigned to the intermediate
-8 Station001, 1 level, Subline in the example

2™ Station002, 1

Figure 22: Example of Three Hierarchical Levels

Using Script Actions
In Version PE 5.11, script actions can be used for balancing. Scripts can be
used for the following events:

= Starting the balancing process
= Inserting processes into the balancing list by using drag and drop
= Ending the balancing process

m‘ For more information on the scripts and script actions, Please refer to the
Scripting Manual.

3.1 Planning the Raw Balancing

A valid raw balancing can be opened in the PPR-Navigator in the resource
structure. As a rule you can use the raw balancing to plan individual
production lines i.e. assembly lines or entire production areas to which an
unlimited number of production lines can be assigned.

A raw balancing can generally be opened from two hierarchical levels defined
with the help of plantypes, such as Linesequence and Line. Which plantypes
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Workload balancing
from the resource
structure

are used for the workload balancing and what they are called is determined in
the plantype set and in the workload balancing configuration.

In the following examples of the workflow support, the workload balancing is
opened for both levels 2 and 3, for example on the plantypes OrgLine and
Group; this allows a corresponding configuration. The used plantypes must be
created in the plantype set accordingly.

Resources must be able to be assigned on the next lower hierarchical level to
both of the two plantypes used. The stations of a production line which are to
be balanced with processes are defined with the help of the resources.

(=} ] Resource View, 1

—— |

| Bl M“T\Jew »

! -1 P

.28 ot Attributes at Same Time

.8 5 Change Protocol

,\ H Show Graphic

] o

i g

o Open Automatic Line Balancing (ALE)

cm Calculation »

f- B St

g Coderules »

(s Extra >

Find Usage »
»
3
»

#H-E

i+

Open Workload Balancing {WLE)

i
L

Ltiization

w-al st

=
-
N :: 3t Line Number
| BB t Openin

Permissions

Figure 23: Starting a Balancing from the Context Menu

Open WLB from PPR Navigator
1) Open the context menu in the PPR-Navigator on the selected hierarchical
level (line sequence or line) of the resource structure.

2) Select workload balancing < Open Workload Balancing (WLB). The
raw balancing is, as a rule, opened with four views. You can set with which
views the raw balancings are opened in the workload balancing
configuration. Please refer to the Editing Views of the Work Load
Balancing.

3) If there are several configurations for one of the two plantypes
Linesequence and Line), the dialog Choose Configuration appears,
Please refer to the Figure 24. In the dialog select the corresponding
configuration for the raw balancing. This dialog also appears if new
variants or level 2 and level 3 workload balancings are created, and
several configurations exist for the start object (area and group). This
dialog does not appear if the attribute Customization Name has been
configured and released for the properties dialog of the plantype and the
name of the balancing configuration has been entered in the properties
dialog of the start object (Linesequence or Line) with which the raw
balancing is to be opened from the PPR-Navigator.
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a

Choose Configuration )
Raw Balancing

More then one configuration seems to be compatible
with your balancing. Choose one configuration or ask
your administrator for help.

Figure 24: Dialog Select Configuration

Note

Automatic saving in the Process Engineer is switched off while the workload
balancing is open. All data must be saved manually.

For more information on configuring the workload balancing and plantype set,
Please refer to the Administration Manual.

3.1.1 Assigning Processes to the Balancing List

Assigning
processes to the
balancing list

N

Each planning process must consider the objective to display transparent
production processes. With its balancing list and the bar chart, Work Load
Balancing provides an excellent planning tool to display stations and line
seqguences in a transparent manner. The balancing list and the bar chart allow
for a flexible handling of processes. Processes that are included in the
balancing list can also be assigned to the bar chart and other stations. All
steps are processed simultaneously in the three views (balancing list, bar
chart, and area view). Furthermore, the bar chart provides important
information on the balancing process. Please refer to the Figure 8.

Note

In the workload balancing configuration you can set whether the same process
can be used several times or only once in the workload balancing. As of
version PE 5.15, the same process can be used several times in one workload
balancing.

Processes can be inserted into a balancinglist only if these processes
correspond to the plantypes prespecified in the workload balancing
configuration.

To Assign Processes to the Balancing List

1) Open the Process View and select the required process.

2) Use drag and drop to insert the processes into the balancing list.
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Assigning
processes to the
balancing list

Saving a
balancing list

No.

 pre-assembly new plant tech.resource :
1 transport ~ Process Group 058
~calculated time: 2583 :

Name ‘ Short Name ‘ Time[min]

~ | assemblynewplant techresouce :
__| 2 pre-assemblybody :Process Group 0.9

~calculated time: 3.663 :
~ | checknewplant  techresowce

e o

3 assembly bad
4 CNeck

~Calcuiated tme: 1,017

Figure 25: Dragging Processes into the Balancing List by using Drag and Drop
3) Drag the process on the balancing list and release the mouse button.

4) To move a process within a balancing list, select the required process and
left-click the left column of the balancing list. A selected process is always
marked black.

5) You can also select and move multiple processes simultaneously. Multiple
processes which immediately follow one another are selected with the shift
key. Multiple individual processes are selected with the control key.

6) Drag the process(es) to the station and release the mouse button. Please
refer to the Figure 25.

Saving a Balancing List
Balancing processes can be saved either using the Balancing menu or the
appropriate icon in the toolbar. Please refer to the Figure 14.

3.1.2 Assigning Processes between Buffer and Workload Balancing

L)

By using the two context functions Move from and Move to you can move
and insert processes between both of the views balancinglist (Standard Grid
View) and the buffer (Additional Grid View) in both directions. You can use
the function Move cancel to abort the moving or inserting.

Several processes can be moved and inserted at the same time. Use the shift
or control key in order to select several processes.
Note

Moved processes are saved in a clip board. Processes are deleted from the
clip board after they are entered. Copied processes can thus be inserted only
once.

Example of Copying and Inserting
1) Select the process(es) and open the context menu.

2) Select Move from. The selected processes are saved to the clipboard.
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ﬂBalancing: Linie001 | Standard Grid Yiew B |E||_>g
No. Name Short Name Time [min] :':::ﬁ Freq. [%] =
______ _____ ‘tech.resource
» I~ tech.operation 0.77 0.774742 100
E tech.operation 0.81 0.814492:100
= tech.operation 0.4 0.414034:100
[] Hovziy [ tech.operation 0.37 0373537100
Move cancel
[ Delete ‘tech.resource
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7 :ProcessGroupl : tech.operation 0.77 0.767113:100
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9 ProcessGroupl ‘ tech.operation 0.65 0.647822:100
10: ProcessGroup0 | tech.operation 0.83 0.829803:100
calculated time: ¥

«

v

Figure 26: Moving Processes — Example with Balancinglist
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3) Open the context menu in the buffer view. Select Move to.

ﬁBalancing: Linie001 |

Additional Grid Yiew

- Move from

No.| Name Short Name :,I::::
PooldD1  TechRes.Pool s
1 i DennnasGr New Process 5.000010:100
[ Findusage  » |G New Process 8.000016: 100
me:

Move to

Move cancel

Delete

4'

Figure 27: Insert Selected Processes — Example of Buffer

4) The selected processes are inserted from the clip board into the buffer.
Saved processes remain available in the buffer until they are either
removed from the buffer or are assigned to the workload balancing — via
the two context functions Move from and Move to.

=10ix|

Proc
New ProcessGr

ra

New Process

Time [min] with

Freq. [%

Short Name

T -

5.000010

100

L5

New ProcessGr

New Process
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100

calculated time:

«

Figure 28: Inserted Processes are shown in the Buffer

3.1.3 Removing Processes from Stations

=]

—

You can remove processes from the balancinglist, by pressing the backspace
key, Delete key on the keyboard, and using the menu item Delete in the
workload balancing menu. These processes are automatically assigned to the
buffer. These processes can be saved in the buffer and at a later point in time
can be assigned to the workload balancing (balancinglist with balanced
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processes). Processes deleted in the buffer are removed from the workload
balancing. These processes continue to be available in the process structure.

LB v

If the option Enable Locking is activated in the WLB configuration other users
IV Enable Locking cannot delete processes which are used in the open balancing. The option is
only available for level one balancing.

m For more information on WLB configuration, Please refer to the Administration
= Manual.

You can remove single or several processes from a station at the same time.
1) Select the processes in the left column with the mouse button.

» Several processes that directly follow one another can be selected by
using the Shift key. Please refer to the Figure 30.

» You can also select individual processes with the Control key, even if they
are in different stations.

2) After selecting, the processes that use the context menu, backspace key
or delete key can be used.

=101 x|

No.l Name Short name I Time [min] I Freq. [%] ~
i P1 - Mew Plant i H

ﬂBalancing: Band

i calculated time: 2.000

i P2NewPIant S DR S S LS L

: caleulated time: 3,000 : ;

o Pa-NewPlnt
. 3preassemblyen 001 200 00
 calculated time: 2.000 :

‘I . Y (W] e » LT R l . ’r_:

Figure 29: Selecting a Process

m Example with the Shift Key

Select several processes at the same time with the shift key and add them to
the unbalanced processes.

1:clean

53 Mew Process

3P New Process

4 assembly enain - 001

Figure 30: Several Processes at the Same Time

3.2 Determining Utilization

The process times for calculation models corresponding to the OPT codes
assigned to the processes are determined with the help of the utilization. The
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Start evaluation |

calculation models are defined in an external file and used for determining the
utilization via a production program. You can determine utilization only if a
corresponding configuration has been defined for balancing. The utilization
and balancing access the same configuration.

For more information, Please refer to the Administration Manual.

It is not necessary to open the balancing process in order to determine
utilization. Utilization is always determined for a resource structure generated
in the PPR Navigator i.e. for stations which are assigned to a line or line
sequence. You must link the station to processes. The relations linking the
processes to the station are defined in the configuration of the balancing
process.

Starting Utilization
Utilization is started from the popup menu in the resource structure in the PPR
Navigator on the line hierarchical level.

1) Select the hierarchical level in the resource structure.

2) Press the right mouse button. Select the menu item Utilization.

- [ Resource View, 1

e
1 WN&W »
e Poc
a® Stz Attributes at Same Time
a® stz Change Protocol
a8 stz Show Graphic
¥ sty Versions

A8 Sta Open Automatic Line Balancing (ALB)
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»
o @8 sta Coderules »
P Extra »
»
»

[#

H-E-E

£3}

Utilization

a

e Find Usage
a

ez Line Mumber

Figure 31: Starting Utilization
3) Select the production program in the Utilization dialog.

4) Click button for production program. Select the production program in the
dialog. Click OK, and the production program is assigned to the utilization.

5) Click Start evaluation to get the results of the evaluation.

x
Prodicton piogram |pnomdiomogtam1 (activa)
Select a Production Program x|
Production Progiams I 0K
Stations 1ead | 0 pioductionprogram 1 [active) ¢
productionprogram 2 Cancel
Processes read | 0 ploductionprogram 3
Calculation modek evabiated | L
Stan evalustion | Cose |

1

Figure 32: Utilization Dialog — Selecting the Production Program

Fore more information, Please refer to the chapters OPT Codes, Calculation
Models, and Production Programs in the Project Library Manual.
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3.2.1 Displaying Utilization Results

In the example, the results of the process times are shown in seconds. Other

m output values can be set in the configuration, for example, minutes or TMU.
The sum of the process times is shown in the stations according to the OPT
codes used.

=  Processes A and B are assigned to station A. Process A has the OPT
code a and process B has the OPT code b. Process A has a process
time of 3 minutes and process B has a process time of 2 minutes.

= The corresponding OPT codes are listed in the external calculation file.
Please refer to the Figure 33.

: Show Utlllzati;)ll',' ) _lul)g ngrodProg.txt-E_q_ & -[EI|1|
Station AlStalion Bl File Edt  Format ?
Calc Model 01 [180 60 | |fllcalc model Q1|1]a; =]
Calc Model 02 | 300 60 | [llcalc model 02|2]a|hb;
CacModel03]120 6D ||calc mode] 03]23|b;
' : | |calc model 04|14 |b|c|d;
CaoModel04]120 60 | |i|ca1c model 053 ]d:
Calc Model 0510 60 | |llcalc model 06|6|d]|e;
Calc Model 06 |0 ‘B0 .
] i

Figure 33: Display of the Utilization Results — External Calculation File

m To Read the Results

= Hundred percent of process A is used for Coderule a: this corresponds to
Calc Model 01, equal to 180 seconds.

= Hundred percent of process B is used for Coderule b: this corresponds to
Calc Model 3, equal to 120 seconds.

=  Both Coderules a and b are 100% valid for Calc Model 2: this then
corresponds to the sum of both process of station A, equal to 300
seconds.

= Conversely, neither of the two OPT codes are valid for either of the
calculation models five or six; the process time is therefore zero: this
means that if these variants of OPT codes are set, neither of these two
processes are used for manufacturing. Please refer to the Figure 33.

The OPT codes assigned to the processes are displayed in the balancing list,
if the title bar is configured accordingly.
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ﬂBalancing: Cockpit Montage = B ; =10 x
No| Name |  Shotname | Time [min] | Frequency [%]] Coderule |

[ Station A I

|| 1 processA op 1 300 100 +3

|| 2iprocessB 002 200 100 +b.

[ calculated time: 5,000

[ Station B

|| 3 process general op3 1.00 100

calculated time: 1.000

Figure 34: Example of a Balancing List —with Assighed Processes

3.2.2 Generating a Balancing Process for Several Variants

Further plan variants for a balancing process can be generated for a resource
structure (for example, line or line sequence). Any number of plan variants can
be generated until the optimal result for balancing has been found. New plan
variants can be created at any time.

Plan variants can be saved as real plan variants (object of a balancing list) and
as basic balancing processes. A basic balancing process (used raw balancing
after the processes are planned in the stations) replaces a previously existing
raw balancing generated in the PPR-Navigator, for a hierarchical level in the
resource structure.

Variants can also be created for the workload balancing with workflow support.
Please refer to the Generating Plan Variants for a Balancing List.

The number of possible variants is set in the workload balancing configuration
for variants of level 3 workload balancing that are created with the help of the
menu item Save as for the same period of time.

To Generate Plan Variants for a Balancing List
Perform the following steps to generate plan variants in the resource view:

1) The resource view is opened by clicking Open Process Engineer in the
PPR Navigator, specifically in the popup menu on the hierarchical level in
the resource structure (line or line sequence).

=) @8 Resource View, 1
-
L]
SR =0 TR ,
¥ pPc
2 st Attributes at Same Time
aE s Change Protocol
i ot Show Graphic
n; VYersions
L
Balancing
Calculation
Coderules

% st
% st
o

:': st Extra

:"’ St Find Usage
B St ine Mumber 4
= i s T G

= ]ﬁ Orgline Permissions > Process Engineer
- A% EI QUEST

v v VvYw

E--E--F-- - - - - E-

n cut
G-AE oAl o YNC
T e Copv

Figure 35: Open Resource View

You must always generate the first plan variant with the menu item New <
Balancing. All further plan variants can be generated in the Balancing menu.
Please refer to the Workload Balancing Menu.

2) Open the context menu. Select the menu item New and click Balancing.
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» If there are several configurations for the plantype, select the
corresponding configuration from the dialog. Please refer to the Figure 24.

B 4 Savethe plan variant.

'}? Balancing |

PXResource T

-2

i [e=]

w-EH b attrbutes at Same Time
]

w i N R

Ergonomic Analysis

B F Open Automatic Line Balancing {ALE) Fodl
L oem oo Resource
3] :: Z  Show all Components Station
:: ¢ Calculation » e
-me ¢ Extra 2
a® < Find Usage »
+.-a® ¢ Graphic 2
i! < Manufacturing Concept >
o-al < Permissions »
- s
[+ i! E Copy
¥ < paste
Paste Reference
Set Insert Paint
Delete
Reload
Refresh Sort Index
Modify sort index
Permissions. .
Print »
Properties

Figure 36: Generating Plan Variants of a Balancing List
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3) Name the plan variants in the field Name and click in another field so that

the name is applied.

» A plan variant can be edited. You can add processes from the process
view or remove processes from stations. All functions for editing a
balancing list are available.

After the entry in one of the three fields
Balancing, Valid from and Valid until, set the

cursor after the entry in another field of the
balancing list so that the entry can be
accepted

PBalancing: Linie001- new balancing | Standard Grid ¥iew =100 x|
Balancing Linie001- new balancing
Valid from (day) 01.10.2005
Valid until (day) 01.12.2005

Pstatus Working
Configuration Level 1 Balancing Configuration
Filling Mo value found.
No.l Name Short Name | Time [min] | :'I':: Freq. [%] =]
:Station001 techuresource it B
|| 1 ProcessGroup0 tech.operation 058 10579520/ 100 |
2 ProcessGroupl tech.operation 0.77 0.774742.100
|| 3 ProcessGroup0 tech.operation 081 10814492 100
4 ProcessGroup0 tech.operation 04 :0.414034 100
5 ProcessGroupl - tech.operation 037 :0.373537.100
calculated time: : i
|| Stalion002 techresource S G e e
|| 6 ProcessGroup0 tech.operation 095 10943553 100
7 ProcessGroup0 tech.operation 077 0.767113.100
8 ProcessGroupl tech.operation 047 0468701 100
9 ProcessGroupl tech.operation (065 :0.647822 100
10 PracessGroupQ tech.operation 083 10829803 100

<

calculated time: -

Figure 37: Balancing List Plan Variants — Save as New Name

The generated plan variants are displayed in the listview of the resource view

under the Balancing tab.
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55 File Edit Tools View Window Help

e tHO MEERS BaBl % ¢

iji.‘. Liieno Lol 32 Balancing 'i! Generall a” Investmentl
- H4 Graphic Groups
3 ¥ | Mame | Mumber
- B Main BOM i _ —
&% Pooloot, 1 Linie001-variant valid object  New DO
' 32 Linied01-variant a New DO

2% Station001, 1
% Station002, 1
2% Station003, 1
" Station004, 1
% Station00S, 1

Linie001- variant b e MNew DO

Figure 38: Listview of Resource View — Displaying Plan Variants

Opening Plan Variants and Generating Others

From one plan variant you can generate any number of further plan variants.
You can save a plan variant as other plan variants or as a basic balancing
process.

To Open Plan Variants

1) Select the plan variant in the listview of the resource view.

2) Open the popup menu and select Open balancing.

&% Linieoot, 1 kammlmr || @ Investment | B8 Simulaton | &8 Notes | &M ¢
@ E{{ Graphic Groups ] ] l =
w1 5 Main BOM ame & g state
& I Poctoni: 4 32 Linie001-variant valid object  New DO
. e Stahonﬁ.[ll 32 LinieDO1 -variant a New DO
+ W Station002,

1
1
&® station003, 1
¥ staton004, 1
1

1

1

OO

@ W Staticn00S,

# ¥ Saten0os,

&% Stabion007, b :

= @ Stabon008, 1 Paste Reference

* 5! Staon009, 1 |I§ Set Insert Point

(s W® Station010, 1
Delete
PErmissIions.
Copy Hete
Copy to Clipboard
Print 4
Properties

Figure 39: Opening Plan Variants in the Popup Menu

Saving a Plan Variant
Both menu items Base and New Planning Object are active only if a plan
variant is opened.
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Base

Mew Planning Object
Mew Valid Object
Figure 40: Saving Plan Variants

3) Name the plan variant and then save it via the menu WL Balancing <
Save As. Please refer to the Figure 40.

A\

If you select Base, the plan variant is saved as a basic balancing process.

» If you select New PlanningObject, the plan variant is saved as another
plan variant.

> If you select New Valid Object, the plan variant is saved as a valid plan
variant. This menu item is active only if the configuration allows it. Please
refer to the Figure 16.

3.3 Saving the Workload Balancing with Effectivities

o

a

A valid workload balancing is marked with the planning status integrated. The
name of the valid planning status is set in the workload balancing
configuration. Only variants of a raw balancing and workload balancings on
levels 2 and 3 can be set with validity.

Caution

After entering set the cursor in one of the three fields Workload balancing,
Valid from and Valid until, and then into another field, or you can press the
enter key so that that entry is accepted.

Whether the date is entered as a week (as in the example) or as a day is set in
the workload balancing configuration.

Balancing: Yariante1 (valid) | Additional Grid M _.JE| _JQ
Balancing Wariante1
Valid from (week) 1972005
Valid until (week) 2172005
Status integrated
Configuration Level 2 Balancing Configuration

Figure 41: Marking the Workload Balancing

=  The current planning status of the workload balancing is displayed in the
line. Two planning states available for the workload balancing are
working and integrated. The planning status must have been created in
the project.

=  The valid configuration used for the workload balancing is displayed in the
line Configuration. A workload balancing can be opened only as long as
the valid configuration of a workload balancing exists in the project: if only
the name of the configuration is changed, all workload balancings created
with this configuration can no longer be opened.

Note

Whenever setting as valid or saving a new valid workload balancing, all
structure elements affected by this, such as line, group, station, and
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processes, must also be valid for the duration of the valid workload balancing.
All structure elements are set to the planning status integrated.

3.3.1 Effectivities Tests for Workflow Support

Both tables show which effectivities tests take place for workload balancings of
the workflow support; they have the planning status working or integrated:

= Level 1 - workload balancing = raw balancing
= Level 2 — workload balancing = area workload balancing
= Level 3 —workload balancing = fine workload balancing

= Effectivities tests for workload balancings that have the planning status
working take place when the workload balancing is saved.

= Effectivities tests for workload balancings that have the planning status
integrated take place when saved with this status and when a workload
balancing is set as valid.

=  There are no effectivities tests for the raw balancing on level 1. Both
planning states working and integrated are not taken into consideration.

Table 2: Effectivities Tests for Level 2 - Workload Balancing

New Workload Existing Workload
Restrictions Balancing Balancing

Working Integrated Working Integrated

The starting date must be

later than the current date. X X

The starting date must not be
in the past unless it has been
set as suchin the
configuration.

The starting date must not be
changed.

The starting date of the
following workload balancing
must not be before the end X X
date of the previous workload
balancing.

The end date of the previous
workload balancing must not
be after the start date of the | X X
subsequent workload
balancing.

The end date must not be
changed or set in the future.

There must not be any time
gaps between multiple X X
workload balancings.
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Table 3: Restrictions for Level 3 Workload Balancing

New Workload Existing Workload
Restrictions Balancing Balancing

Working Integrated Working

The starting date must be

later than the current date. X X

The starting date of the valid
master workload balancing
on level 2 must not be in the
past.

The starting and end date of
the workload balancing must
always be within the time
period of the valid master
workload balancing on level
2.

The first valid level 3
workload balancing must
begin with the starting date of X X
the master workload
balancing.

The starting and end date
can not be within a previously
existing workload balancing

.
——

The master workload
balancing on level 2 must be
valid: for example, must have X X
the planning status
integrated.

The number of variants must
not exceed the number of

possible variants specified in | X X
the configuration, it must be
within the permissible range.

3.3.2 Important Message for Working in Work Load Balancing

Messages in the Work Load Balancing refer to working circumstances.
Messages that are of a purely informative character are marked with a
guestion mark. Messages for impermissible procedures are marked by an
exclamation mark.

Synchronize Input Directory of Level 2 Workload Balancing
Workload balancing on level 2 and level 3 has a direct connection to one
another that is defined via a planning time period of the level 2 workload
balancing. The processes are assigned to the individual groups of an area in a
level 2 workload balancing. Multiple workload balancings can exist for one
group. The input directory of a workload balancing contains all the processes
for planning on level 3 that have been assigned via the input directory of the
level 2 workload balancing of the group.

The message appears when opening a level 3 workload balancing processes
which are located in the input directory of the level 2 workload balancing and
workplaces have already been assigned in the level 3 workload balancing.
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LE

Note

If you answer this message with Yes, processes from the workload balancing
gets opened that are simultaneously located in the input directory of the level 2
workload balancing are deleted. Answer this message with No if you do not
want any Synchronization.

‘—f There are processes which are contained in the input folder of the master balancing and in the workplaces of the actual balancing.
v Move this processes from the warkplaces to the input folder of the actual balancing?

| Yes | No

Figure 42: Synchronization Message

Several level 3 workload balancings that follow each other temporary can exist
for a group. Every one of the existing level 3 workload balancings of a group is
planned individually.

All existing level 3 workload balancings of a group access the same input
directory of level 2. The assignment of processes to workplaces changes the
situation in the input directory of the group. A synchronization of the input
directory is necessary only if several workload balancings exist for the group
and when opening a workload balancing there is a discrepancy between the
input directory and the usage of the opened workload balancing.

Note

The state of the most recently saved level 3 workload balancing is displayed in
the input directory of the group of the level 2 workload balancing.
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Principal Scheme for Synchronization

No process is assigned to the level 3
wirkplaces

Level 2 workload balancing:

E= input directory
A = output directory
Y = usage directory

‘ “1ZE A v

P1

P2

2 Level 3 warkload
balancings:

E= input directory
A = output directory
Y = usage directory

P3

Open the first workload balancing and
save it without assigning

38

P1 and P2 are assigned and saved to
wirkplaces in the second workload

balancing
E |a |v

P1 P1 N

Open the second workload balancing:

= The input directory contains all
processes P1, P2 and P3 — by
saving the firstworkload balancing.

= Processes P1 and P2 have
already been previously balanced

= & synchronization has the effect
that these two processes are re-
assigned to the input directory

Figure 43: Scheme for Synchronization Level 2 Input Directory

Error Message in Work Load Balancing
Workload Balancing can not be Saved

This message appears if a workload balancing already exists for this point in
time. The workload balancing can not be saved in this case.

pe X

\.1 Group001001

Ensure, that the temporal range of the new group balancing is ot touching the range of an existing group balancing.

There is a conflict of temporal validity with other 3rdevel-balancing:

0K

Figure 44: Workload Balancing can not be Saved

Level 2 Workload Balancing in the Past

This message appears if date is in the past when a new level 2 workload
balancing is created. The workload balancing can not be created.

Work Load Balancing
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x|

6 Second level balancings that begin in the past or today are not allowed to be saved.

Figure 45: Workload Balancing can not be Created

» Workload Balancing is within a Time Period

This message appears if end and starting date are within a time period of an
existing workload balancing. Therefore, you can not save the workload
balancing. Set either the starting date or the end date outside this time period.

This message always appears whenever there is temporal overlapping with
previously existing workload balancings.

x

@ The new balanicng overlaps an existing balancing.

Figure 46: Starting and End Date are within a Time Period

= Change End Date

This message appears if the end date of the level 2 workload balancing must
not be changed to the future. Create a new level 2 work load balancing for this
envisioned planning.

x

@ The end date of an existing balancing may only be shortened.

Figure 47: End Date of the Level 2 Workload Balancing

3.3.3 Exporting a Balancing List

Balancing lists can be directly exported or printed using a context menu.

. 1) To obtain a context menu, left-click the left column of the title bar.
Exporting a

balancing list .
alancing fis 2) Press right mouse button to open the context menu. Please refer to the

Figure 48.
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LS - -
2 = | Short name | Process time [mi
[ Export 252 Pre-assembly - New Plant
2 Print whole Grid A oA S R L A
;i.. TR T

Figure 48: Opening a Context Menu — Exporting a Balancing List

A balancing list can be export in the following ways:

m = As an excel file (Export as XLS)

= In connection with a common editor (Export as CSV): For example, this
format (CSV) can be exported into an Excel file. The file is unformatted
and only separated by commas. However it can be exported into a
common spreadsheet program.

=  Print out unformatted (Print whole Gird): Unlike the well-structured and
formatted printout you get using the Balancing menu, this printout is
limited to the contents of the balancing list.

3.3.4 Printing a Balancing List

The results of a balancing process are shown in the balancing list and in the
bar chart. There are two different functions provided for printing out a
balancing list: Print Preview and Print. To enable both functions, you have to
open the corresponding balancing process.

Wi-Balancing Help

Save

Save As 4
Print Preview  » Balancing List
Print » Balancing Diagram

Figure 49: Printing Balancing List
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5
Example I ENFENEE R
Balancing List
Balancing: Live sequence 2 Last Modified: Utilization: 7000
P Tdle Time: 4000.000
Printing a
. . No. Process name Short name Process time [min]
balancing list ey TR

1 trans pert Process 2m

2 pre-assemblybody Process 10

3 check Process 120
calculated time: 4.400
hssenbly- New Flaxt

4 punchelanb New Process 0.00

5 [assemblybody Process 12
calculated time: 1.200
Check - New Plant

5 cap irjection moulding New Process 0m

7 final assembly New Process 0.0
calculated time: 0.000

Date Crreated By Checked By Valid Until Page
Delmia Process Engineer Copyight® 2002 Delmia GmbH ‘?Z‘m.,. 1

£ CADOKUME~1%gun.DS\LOKALE~14Te... |

Figure 50: Example of a Balancing List Printout

To Print a Balancing List

1) Click Print Preview menu item to view the balancing process on the
screen. This allows you to make corrections to the balancing list before
printing. Please refer to the Figure 50.

2) Click Print menu item to print the balancing list. Please refer to the: Figure

50.

Work Load Balancing
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4. Workload Balancing with Workflow Support

The basis of the workflow support (3-level balancing) forms the technical and
organizational structures that have an unambiguous hierarchical relation to
one another. A workload balancing configuration in which the relations are set
must exist for every level.

For more information on this topic, Please refer to the chapter Workload
balancing configuration in the Administration Manual.

Definitions of terms for 3-level balancing:

= Level 1 —workload balancing = raw balancing
= Level 2 — workload balancing = area workload balancing

= Level 3 — workload balancing = fine workload balancing

4.1 Planning 3-Level Balancing

Using Level 1 Workload Balancing

=  Plan the technical resources with the help of the level 1 workload
balancing. The processes are assigned to the stations of the technical
structure on the basis of the level 1 workload balancing; these processes
are planned in more detail in the organizational structure on level two
and three. The planning on level 1 essentially corresponds to the raw
balancing except that the level 1 workload balancing must be the master
configuration of level 2. Please refer to the Raw Balancing.

=  The organizational structures must be linked to the technical structure of
the raw balancing on level 1. Please refer to the Figure 53.

= L@ Resource Yiew, 1
=-a® Linie001, 1
=-&® Poolo0t, 1
- B® StationD01, 1
- &® Station002, 1
2™ Station003, 1
[+ A% StationD04, 1
-B® Station00S, 1
&% Stationoos, 1
-2® Station007, 1
&% Station008, 1
a® station009, 1
&% Station010, 1

& [

'.E.

L

#

Figure 51: Example of the Technical Structure for Raw Balancing

Using Level 2 Workload Balancing

In contrast to the workload balancing on levels 2 and 3, the raw balancing is a
purely abstract workload balancing in which processes are assigned to the
stations for which a temporal effectivity is not absolutely necessary, as is the
case for a workload balancing on level 2.

= With the help of the level 2 workload balancing, you can check the
workload balancing of the processes made in the raw balancing and
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distribute it as necessary to the organizational groups of the area. The
assignment of the processes to the individual groups are managed in the
area workload balancing: this applies to the assigned processes of the
raw balancing as well as for processes not yet planned with the fine
workload balancing on level 3.

You can plan an area workload balancing on level 2 for an unlimited time
period (either days or weeks, as specified in the workload balancing
configuration). The temporal sequence of the consecutive area workload
balancings must not have any gaps; if, for example, the end of the
previous area workload balancing is planned for the ninth calendar week,
the following area workload balancing must start with the tenth calendar
week; a start marked for the eleventh calendar week would therefore not
be possible.

The level 1 workload balancing configuration must always be the master
configuration of the level 2 configuration

Using Level 3 Workload Balancing

You can use the level 3 workload balancing to assign the processes to the
workplaces of a station of the group. The fine workload balancing is used
to manage the processes exclusively in the group. Processes in the group
which have not been assigned to a workplace are re-distributed via the
level 2 workload balancing.

Fine workload balancing is derived from an area workload balancing on
level 2. Multiple temporally consecutive fine workload balancings on level
3 can be created for an area workload balancing. An area workload
balancing on level 2 should be valid for a time period of three weeks, for
example, the tenth to thirteenth calendar weeks; then a fine workload
balancing could be generated for every week (10", 11", and 12™ calendar
weeks). Please refer to the Scheme.

Scheme

Level 2 and level 3 workload balancings are planned for the same time period.
A time period specified in the level 2 time period can be partitioned more finely
in the level 3 balancing.

¥
|

Area workload
balancing level 2

l [ | | I
l I I [ 4 !

Fine workload
balancing level 3

Figure 52: Level 2 and Level 3 Workload Balancings

The level 2 workload balancing configuration must always be the master
configuration of the level 3 workload balancing configuration.
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N

Directory for the Management of Processes
Note

Processes planned on the basis of level 2 remain in the input directory of the
group until the processes in the fine workload balancing are planned on level 3
are assigned to the workplaces.

The obijective of the fine workload balancing is to plan all processes in the
usage directory and to empty the input and output directory.

Three different directories are available for the management of the processes
in the area and fine workload balancing:

=  Input directory
= Qutput directory
= Usage directory

The directories are used for the area workload balancing and fine workload
balancing, and must always be linked to one another. Technically these are
the same directory, and are referenced in the following organizational
structure.

- (@8 orglinennt, 1
. @2 Input-Folder01001, 1

Management of processes via

2% Output-Folderoo1oo0t, i—| X .
directories - area workload balancing

f
3
;-8 Usage-Folder010001, 1
7-&8 Input-Folder01002, 1
3
3

&% Output-Folder0010002, 1
&% Usage-Folder010002, 1
=)-[##) Group001001, 1
=28 Subline01001, 1
] Input-Folder01001, 1
3] a Qutput-Folder10001, 1———
-8 Usage-Folder010001, 1
&® Station00i, 1
&® Station002, 1
-2 Station003, 1
-8 Station004, 1
2™ Station00S, 1

=) [## Group001002, 1
=-a® Subline01001-Orgl-1, 1 | Referenced resources (stations) of
7| the raw balancing

e SO e SO o IO o SO o OO o

Management ot processes via
directories — line (group) balancing

28 Input-Folder01002, 1
2% Output-Folder010002, 1
&® Usage-Folder010002, 1
28 Station006, 1

-2 Station007, 1

- A% Station008, 1

¥ Station009, 1

-2 Station010, 1

Figure 53: Example of an Organizational Structure

Area Workload Balancing
Use the input and output directories for the area planning:

= The processes assigned in the raw balancing are allocated to the group
via the input directory of the area workload balancing. The processes are
assigned via the input directory of the group.

= The processes that were not planned in the fine workload balancing of the
group are marked via the output directory. This signals to the area
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workload balancing that the processes are to be moved to another input
directory of a group.

The usage directory has only an informative function for the area workload
balancing.

Fine Workload Balancing

All three directories are used for planning in the fine workload balancing. The
processes are assigned to the workplaces via the input directory of the group.
These assigned processes are shown in the usage directory of the level 2
workload balancing. Processes that cannot be assigned to any workplace in
the group are assigned to the output directory and are re-distributed via the
area workload balancing. Please refer to the Workflow Support — Scheme of
the Functionality.

4.1.1 Workflow Support — Scheme of the Functionality

The scheme shows the links and relations between configuration and
workload balancing in the workflow support.

Work Load Balancing Version PE 5.20



Workload Balancing with Workflow S

Configuration level 2 —
Master configuration is

level 1.

~

Configuration level 1

is the master

configuration

I

Raw halancing on level 1

Configuration level 3 —
| Master configuration is

Area workload balancing for all
groups on level 2

Eq

Aq

Vi

'L level 2.

Fine warkload balancing for
individual groups on level 3

Directories must

be linked
. . . En
E = input directory
A
A = output directory
",

WV = usage directory

Figure 54: Workflow Support

4.2 Planning Area Workload Balancing

46

Switch to the resource view in order to plan the area workload balancing. An
area workload balancing on level 2 is planned on the highest hierarchical level
of the organizational structure.

To Plan for the Area Workload Balancing

1) Open context menu. Select Open in < Process Engineer.

: al New >
: - Change Protocol
- Show Graphic
" Versions
s Calculation >
- nl Extra »
@@  Find Usage >
: {  Line Number 3
|E Open in 2

Figure 55: Switch to Resource View

2) Open context menu in the resource view. Select New workload balancing.
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biiResource
Balancing

H rapt — , Group
ol @ Main | Open Automatic Line Balancing (ALB)

3 Input-Folder
EE ENG  Calculation " Output-Folder

Cubea

Figure 56: Create Area Workload Balancing

3) Set the valid time period. You can open a workload balancing even without
a set effectivity date. In order to be able to save the workload balancing, at
least the start date must be specified. The effectivity range must always be
in the future.

» All processes valid at the time period of the start date of the workload
balancing are shown in the workload balancing.

F
week: year. 0K I

Start: l\_"l 1BEI 2005&: I Cancel |
ed | ER[  2005F

Figure 57: Setting the Valid Time Period

The area workload balancing in level 2 is opened with two views as a
standard:

= Additional Grid on level 2 - balancinglist with the input directories of the
groups and the balanced processes of the raw balancing on level 1. And
output directories for processes which have not been assigned to a
workplace in the fine workload balancing. These processes can be re-
distributed. This view is empty in a new area workload balancing, since
there is not yet a fine workload balancing.

= Standard Grid on level 2 - usage directory with the balanced processes
of the fine workload balancing on level 3. This view is empty in a new
area workload balancing, since there is not yet a fine workload balancing.
This view has an informative function only.

4) You can distribute the processes to the input directory of the area in the
balancinglist. Processes can be assigned either by drag and drop or in the
context menu.

= You can set the effectivity range as week/year or as day/month/year. At
least the starting date must be specified.

5) Save the workload balancing. In the fine workload balancing you can then
plan the processes planned in the area workload balancing for the
workplaces of the station of a line or group.
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ﬂBalancing: Yariantel (valid) | Additional Grid ¥iew = ICIL)_S]
Balancing Wariante1
Valid from (week) 19 72005
Valid until (week) 21 /2003
Status integrated
Configuration Level 2 Balancing Configuration
Time with -
frequency J_qu‘ %1 T
1 ; 018 00 o
2 Process006 ‘Process 0.01 0.01 100
3 Process007 Process 022 022 100
4:Process008 Process 0.20 0.20 100 :
5:Process011 :Process 0.03 0.03 100
6 Process012 Process 013 013 100
7 Process013 Process 0.01 0.01 100
8 Process014 Process 0.15 0.15 100
9 Process015 :Process 0.07 0.07 100
|| Output-Folder0010001  TechRes.OutputFolde: °
[ ealeulatedtime: 0.000 & e
nput-Falder01002
rocess052

=

36 Process0S1  Process
| 37 Process053  Process.
38 Process054 ‘Process
|| 39 Process055 :Process
40 Process056 Process
|| 41 Process057 Process
|| 42 Process058 Process  ....008
43 Process053 Process
|| 44 Process060 Process
|| 45 ProcessOB1 Process
46 Process062 Process
B 00 B

TechRes.Output-Folde: 3
calculated time: 0.000 ©

Figure 58: Balancinglist with Processes

4.2.1 Opening the Area Workload Balancing

48

A saved area workload balancing is shown in the listview of the resource view.

1) In order to open an area workload balancing, select Open balancing in

the context menu.

= lﬁ Orgline0ot, 1

[+ % Graphic Groups
- [ Group001002, 1
- [ Group01001, 1

- EE Main BOM

R

&% Input-Folder01001, 1
&® Output-Foldero010001, 1
2% Usage-Folder010001, 1
&% Input-Folder01002, 1
&% Output-Folderon10002, 1
&8 Usage-Foldern10002, 1

[ 32 aarono |8 oM Eny | £ 60ws|

Zut
Copy

Paste

Paste Reference
Set Insert Point
Delete
Permissions:.
Copy Here

Copy to Clipboard
Print

Properties

] Mame I Mumber
2 Delete balancing New.DO
» Open balancing New DO

New DO

Figure 59: Opening the Area Workload Balancing

4.3 Planning Fine Workload Balancing

For every individual group of the organizational structure, a fine workload

balancing must be created on level 3.
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All of the processes assigned from level 2 are shown in the input directory
(Additional Grid View) of the respective group; the processes can be assigned
to the workplaces from this view (Standard Grid View).

The fine workload balancing is opened with the four views as a standard:

Additional Grid View — It shows input directory and output directory. All
of the assigned processes can be found in the input directory when new
planning takes places. The output directory is empty.

Standard Grid View — In this stations are subdivided according to
workplaces. The view is empty when new planning takes place. The
processes are assigned to one workplace in this view.

Column diagram — It shows stations with capacity data. The view is
empty when new planning takes place. As soon as a process is assigned
to a workplace via the Standard Grid View, the process is shown at the
corresponding workplaces. The view is continuously updated without
saving.

Area view — It shows stations with workplaces. The view is empty when
new planning takes place. The view is continuously updated without
saving.

You can create a new fine workload balancing for a group of the
organizational structure in the resource view. The procedure corresponds to
the area workload balancing. Please refer to the Planning Area Workload
Balancing.

ml Note

You can set a level 3 workload balancing as valid (planning status
integrated) if the level 2 workload balancing to which the level 3 workload
balancing refers has previously been set as valid, i.e. also has the planning
status integrated.

The Table 4 shows the Additional Grid and Standard Grid views before the
assignment of processes. These two views are used in the first step in order to
assign the processes to the workplaces in the fine workload balancing.

After the processes are assigned, they can be moved within one view — for
example, in the column diagram or in the area view, the other views affected
by this are automatically updated.

Work Load Balancing
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Table 4: Views of the Fine Workload Balancing for Level 3 — New Planning

50

Levels 3 Views

gﬁd.ammg: Group001001 - 10/11 | AddRtional Grid View | NO: DROP DEL

Balanziog Group001001 - 1001
; s i ; Vabd from {week) 9 (2005
View A_ddltlonal GI’IC_| |npu_t directory g e
of the line / group with assigned Status orking
processes from the area workload Configur stion Level 3 Bolorcing Corfguradon ]
balancing on level 2. Filing Yo e ford, \
B 2 bme {
L . No| Name Process Group Tiwe fwin] p Freq. [
From this view you can assign the " IS _with
processes to the workplaces via the [T 1 Processts ¥ echfies Process 004 oMM 100
context menu (Move from/Move to). = TeckRe: Pross: 004 Q.040706/100
= TeckRe: Praces: 015 0145340 100
Use drag and drop to assign = ;cc*ﬁe'-:xe:z ggﬁ Efm'z ‘g
: : echfies Process 23 02264331
processes to the output directory in = Teckfias Procass a0 2055342 100
this view.
[AUSGANGODTO Techfie: Dulped Fokde
Berschnete Zed
B Balancing: Group001001- 10/11 | Standard Grid o ]
Balancing Group001001- 10/11
1 1 - i i Valid from (week) 972005
The Standard Grid view balancmgllst e R
with workplaces of the stations. Status Wiorking
Configuration Level 3 Balancing Configuration
The processes are assigned from the Hifng A -
input directory in thls VieW. No. Name Process Group Time [min] :':::z Fre=
|| Station001-1 techresource
This view is empty when new ... [ealeuleted time:
planning takes place — as seen in the SlaionD0E 2 aok esouicy
. calculated time:
picture. The workplaces are shown N S—— =
per station in the view. e
i _ [ | Station00221 " tech, : g g
For example' Statlonooz 2 means 1'P12;ZSSD29 Teecch:::f’ll:”?:cess 0.20 0.189721:100
workplace 2 in station 2. [ | calculated time: :
or Station002 -3 means workplace 3 | [ ] Ziiicrie e
In station 2’ etc. = ‘Station002 - 3 tech.resource i i =
« — | » |

Views of level 2 and 3 are shown in the Table 5 after the first processes have
been assigned to workplaces in the fine workload balancing. The moving of
processes in a view is updated in the other views of a workload balancing.

Table 5: Views for Levels 2 and 3 - Processes Balanced in the Fine Workload

Balancing
Levels 2 and 3 Views
ﬁBalancing: Group001001- 10/11 | Standard Grid =]
Balancing Group001001- 10/11
Valid from (week) 972005
Valid until (week) 11 72005
Status Working
Configuration Level 3 Balancing Configuration
Filling No value found.
Standard Grld |eVe| 3 No. Name Process Group Time [min] :'::;z Fre=
Station001 -1 tech.resource
i i 1:Process008 TechRes.Process 0.20 0.157620:100
Vlew with workplaces and 2 Process003  TechRes Process 024 0.240489.100
aSS|gned processes. 3 Process010  TechRes.Process 0.22 0.217862 100
4 Process011  TechRes.Process 0.03 0.031005 100
5 Process012 TechRes.Process 013 0.131217:100
PI.'O(.:eSS.eS ('?an be moved 6 Process013 TechRes.Process 0.m 0.013376 100
within this view by drag calculated time:
and drop' Station001 - 2 tech.resource
7 Process001 TechRes.Process 0.07 0.072391 100
8:Process002 TechRes.Process 0.08 0.075487:100
9 Process003 TechRes.Process 0.00 0.003504 100
10 Process004 TechRes Process 0139 0.180181:100
11 Process005 TechRes.Process 018 0177260100
12 Process006 TechRes.Process 0.0é1 0.011338:100
13 Process007  TechRes Process 0.22 0.215655:100 o
o - T T T T - e
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B Balancing: Group001001- 10/11 | Diagram V¥iew | NO: DROP i =10O] x1
Max / Average Average Mo. of Workers | 4
Utilization 61.955 Opt. no. of Workers I s
Idle Time 2.283 Opt. Idle Time I 0.571
18
Column diagram level 3
. 1.4
Assigned processes are =
. 2 v d
displayed for the ~
1.0
workplaces. 05
08 15 z;
Capacity data are - 14 22
. 3
21
ascertained. o = 2
2
_ 11 13 =
Processes can be moved ; = = -
e H H =3 17
within this view by drag
Name |001 - tech.resn001 - tech.resn001 - tech.resn002 - tech.resn002 - tech.resn002 - tech.res~
and drop Total Time [min] 1.047 0.968 1.358 0.344 0.000 0.000
Utilization [%] 69.816 64.565 90.533 22301 0.000 0.000
Idle Time [min] 0.453 0.532 0.142 1.156 0.000 0.000
No. of Workers | 1 1 1 1 o o
Line [bline01001-Orcbline01001-Orcbline01001 -Orcbline01001 -Orcbline01001 -Orcbline01001 -Orck
Station Time [min] 1500 | 1.500 1.500 1.500 1500 | 1.500
Modified = b = J
P | pid|

ﬁBalancing: Group001001- 10/11 | Area Yiew | NO: DROP & |I:|l£]

Area view level 3

Assigned processes are
displayed in the
workplaces of the stations. B | F=q = 1 K

Processes can be moved
to new workplaces by 1= | i | o=
drag and drop.

1
| | = i |
| | i
ﬁBalancing: Balancing 001 10-13 | Additional Grid ¥iew = = |DL§]
Balancing Balancing 001 10-13
Valid from (week) 972005
. . . Valid until (week) 13 72005
View Additional Grid on Status Working
Level 2: Configuration Level 2 Balancing Configurstion
Filling No value found.

In the input directory of
the line/group, the

Process number Time [min]

processes of the raw 2 Process03  TechRes P 0‘01705 100
H H H rocess ecl es.Frocess .

balancing not assigned in 3 Processtdl TechRes Process 0145840 100
the fine workload 4 Process042 TechRes.Process 0.02 0.020179 100 —
balancing are isplayed -
and can be assigned. 7 Process045  TechRes.Process 0.09 0.034726 100

8 Process046  TechRes.Process 0.07 0.072416:100
The OUtpUt directory of the 9 Process047 TechRes.Process 0.16 0.157936:100
. 10 Process048 TechRes.Process 0.16 0.156911:100
line/group shows the 11 ProcessO08  TechRes Process 0.20 0197620 100
processes that have not 12 Process009 TechRes.Process 0.24 0.240489.100

. 13 Process010 TechRes.Process 0.22 0.217862.100

been aSS|gned by the 14 Process011 TechRes.Process 0.09 0.091005 100
|ine/gr0up to a Workplace_ 15 Process012 TechRes.Process 0.13 0131217100

16 Process013 TechRes.Process 0.01 0.013376:100
These processes can be ;

calculated time:
re-distributed in the area
: AUSGANGOO 0 TechRes. Output-Folder

workload balancing. 17 Process043  TechRes Process 0.02 0024433 100

18 Process050 TechRes.Process 014 0.140260:100

calculated time: —
« 1 » |
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B Balancing: Balancing 001 10-13 | Additional Grid ¥iew —10f xi
Balancing Balancing 001 10-13
Valid from (week) 9 j 2005
Walid until (week) 13 72005
Status Working
Configuration Level 2 Balancing Configuration
Filling Mo value found.
A B time -
. No. Name Process number Time [min] with Freq—
Standard Grid on level 2 T EINGANGOT00 TechHes InputFolder i e
1:Process035 TechRes.Process 0.04 0.040110:100
i 2 Process036 TechRes.Process 0.04 0.040705:100
The usage d I reCtory 3 Process041 TechRes.Process 0.15 0.145840 100
i 4 Process042 TechRes.Process 0.02 0.020173 100 —
dlsplays a” processes that 5 Process043 TechRes.Process 0.23 0.226433 100
have been assigned to 6 Process044  TechRes.Process 0.07 0.065342 100
. . 7 Process045 TechRes.Process 0.03 0.094726-100
workplaces in the fine 8 Process046  TechRes Process 0.07 0.072416 100
: 9 Process047 TechRes Process 016 0.157936:100
workload balancing. 10 Process0d48  TechRes.Process 0.16 0.156911 100
11 :Process0038 TechRes.Process 0.20 0.157620 100
H : 12 Process003 TechRes.Process 0.24 0.240483 100
This view can not be 13 ProcessD10  TechRes Process 0.22 0.217862 100
14 Process011 TechRes.Process 0.03 0.091005: 100
Changed : 15 Process012 TechRes.Process 013 0.131217:100
16 Process013 TechRes. Process 0.01 0.013376:100
- calculated time: -
- AUSGANGOO10 TechRes Output-Folder :
17 Process043 TechRes.Process 0.02 0.024433 100
18 Process050 TechRes.Process 0.14 0.140260 100
_calculated time:
— -~
<l 1 ||

4.4 Deleting Workload Balancing

You can delete a workload balancing by using the context menu in the
resource view. A workload balancing is shown in the listview of the resource
view under the tab Workload balancing.

To Delete a Workload Balancing

1) Select the workload balancing and open context menu.

2) Select Delete balancing.

B Resource

- [ Orgline0t, 1 R Balancing | &8 BOM Enty| 55 BOMs
M- Graphic Groups
@8] Group001002, 1

- [§8) Group01001, 1
B Jelete balanci
) _E.:'_:'.: Main BOM '}e Delete balancing New DO

Input-Folder01001, 1 R Open balancing New DO
. ]

[ Mame , MNumber
‘}? Delete MNew DO

Qutput-Folder0010001, 1 Cut

¥ Usage-Folder010001, 1

-&% Input-Foldero1002, 1 s

-8 Output-Folder0010002, 1 Paste Refe

- &% Usage-Folder010002, 1 Set Insert Point
Delete
PErMISSIons,
Copy Here
Copy to Clipboard
Print 4
Properties

Figure 60: Deleting a Workload Balancing using the Context Menu

A general message with which you can still cancel the deleting appears upon
deleting workload balancings for which there are no special restrictions.

3) If you confirm the message with OK, the workload balancing is deleted
from the database. Please refer to the Figure 61.
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Delete balancing: Linie001- new balancing N x|

x@ Do you really want ta delete the balancing? Changes will be immediately saved to the database!
.

oK I Cancel

Figure 61: General Message for Deleting Workload Balancings

In the following table you get important information on deleting workload
balancings:

Table 6: Restrictions on Deleting Workload Balancings

Restrictions Messages

Deleting a level 2

workload balancing is Deleting is cancelled with the message:
not possible,

regardless of the Delete balancing: Delete N x|

planning status, if the
start date of the @ 2nd-levelbalancings that begin the past or today cannot be deleted.
workload balancing is

currently valid or in the
past; the starting date oK
and point time of
deleting are on the same
day.

Deleting a workload

balancing, regardless of
planning status, which is
temporally between two | Message when deleting a level 2 workload balancing

valid workload ] )
balancings for the same | This message appears for level 2 workload balancings, regardless

structure is generally of the planning status, whenever a gap would result between
possible; existing level 2 workload balancings upon deleting.
Gaps between valid This message also appears whenever a gap would resultonly for
workload balancings valid level 3 workload balancings.
}—l}—l Delete balancing: Bereich001 i 5]

deleting such a workload
balancing has the effect
of creating a gap
between valid workload
balancings in the 0K I Cancel |
temporal planning, and
the subsequent
workload balancing
would have no direct
reference to the to the
first workload balancing.

9 | Doyoureally want to delete the valid balancing? This leads to a gap in
' \;j the valid balancings. Changes will be immediately saved to the database!

Whenever deleting a

level 2 workload )
balancing, level 3 Messages when deleting

workload balancings If there are further level 3 workload balancings for the level 2
derived from this level 2 | \yorkload balancings, they are deleted. In the first message, the

workload balancing are | eve| 3 workload balancings affected by this are shown.
deleted regardless of the

planning status.
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Restrictions Messages

Delete balancing: ¥ariantel o

Following slave balancings depend on the balancing: ;l

Group001001a

iz

Delete balancing: Yariante1 T x|

9 Doyoureally want to delete the 2nd-level-balancing and all depending
L7 3rd-level-balancings? Changes will be immediately saved to the database!

0K I Cancel l

Work Load Balancing Version PE 5.20



55

Appendix

Using Change Management with Work Load Balancing

1 Change the Project Mode to MCM

To Configure the Project Mode to MCM
1) Click Tools < Database Utilities < Configuration Manager.

2) Right-click ConfigDB < Sort types by < Type name.

In the Configuration Tool, select the ergocompprocessdefault and select the
PC-Relation configDB < Types < ergocompprocessdefault < Parent Child
Relations < "ergocompplantdefault::Proc_runningon_plant"

3) Set Copy link to child (Change Management Control) to Yes.

iog g | b | ) O
E- e:rgocompprocessdefau\t [Pracess Camponent) - By Category | Alphabatical |
[+ Baze Type: ergocompgraphic (Graphic Companent] ,
- Change in release state Mo
Inheiit effectivity Yes
[l Layout . .
: . . Sh hi H
[=}- Parent Child Relations 0 In graphic 0
[#]- Jdstate; process_has_context_3dstate |z unique for parent and child Mo
[#]- Jdstaterprocess_has_end ddstate Is urique for parent Ho
[#]- 3dstate; process_has_execute_3dstate -
- BIOCOMPOTGRIOCEss; Nodes._Teverse s autorelationpath Ho
[+ ergocompplantdefault:manufacturingconcepts Copy fink to chid ‘es
=3 e_rgocompplantdefau\t::pmc_runningon_plant
} - compareversions |2 system intemnal Mo
| - epoampedior-comporent Copy link to chid (Change Management Controlled) RES j
} - ergoesplorer_graphrprocesses i -

Figure 62: Copy link to child (Change Management Control

4) Repeat the step at the reverse relation ergocompplantdefault (configDB <
Types < ergocompplantdefault < Parent Child Relations <
ergocompprocessdefault: :Proc_runningon_plant_reverse) and set
Copy link to child (Change Management Control) to Yes.

Configuration Tool

By #y By )

EI balancing (B alancing] =] By Categary |Alphabetical|
[+ Base Type: ergoiternversian [Version item]

[=] Basics

-- Editors

fsauci) Physical nare
Additional Balancing Data 1 [balancing_additional_data ¥
- Begin [effectiviy. begin) Prampt

Figure 63: PTEditor

5) In PTEditor at Plantype ProcessGroup set the flag Is configured to Yes.
To Select the MCM Project

1) Close the Project.
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2) In main tool bar select Tools < Regular Project <-> MCM Project.

|T|:||:||S Wiew Help

Settings g
Change Password... Chrl+
Frint Form L
Store List Properties

Regular Praject <-» MCM Project

Delete Froiect

Figure 64: Select MCM Project
3) Select the check box MCM Project.

Regular Project <--> MCH Project ﬂ

Projects | Creation D ate | M odification D ate |

Projekt mit Zuschlagen 08122004 1269:.04  27.01.2005 13:43:49
Trainingzprojekt 103181406 Ral=

3 Level Balancing

MCM Project ¥

MCM Detached Mode v oK I Canicel

Figure 65: MCM Project Checkbox

4) Open the dialog box a second time and select the check box MCM
Detached Mode.

To Create Planning States

1) Select the planning state Working; open its properties, and enter a
Corresponding Action state: Working.

=< Planning States
- iy Integrate
= Iy Released
[+ ® Released
[=1- W Working
LTI \ orking

T N accmcicmate

Promotion requires effectivity [~

(Corresponding Action State iworking I

Promotion Behaviour I Ignare childr

Figure 66: Planning States

2) Create an additional planning state Released and enter released as
Corresponding Action state.

To Create Action and Mod-Statement

1) At Actions, create a Action Proxy 1 and select the Is usable check box.
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Ela Actions
i E|[> Action Prosy 1
,H' todStaternent 1

Figure 67: Action Proxy 1

2) Also create a ModStatement 1with Extended Effectivity; enter R(1-00)
in the box.

- General

Name IW
Action Type [
|s CMC Detached Mode [

Group Number l-—_
Action State W

Is Usable v

Enforce Configuration [~

i~ General

Name |ModStatement 1

i Effectivity

Extended Effectivity |R[1 -00)

Figure 68: Create Modstatement
To Reopen Project in MCM Mode
1) Select Action Proxy 1 and ModStatement 1 to open the project.

]
Projects [ Creation Date [ Modification Date
Trainingspraiekt 08122003 181406 09.12.2003 09.56:10
Prajekt mit Zuschlzgen 08122004 125904 27.01.2005 13:4349
3 Level Balancing 15.08.2006 14:3407  16,08.2006 15:35:01

 Planning States of Yersions Owned by

Loggeddn User | D
Dther Users [ =]
~ CMC Projec!
Action
[Fetion Proy 7 =
Madification Statement
[ModStatement T1AT-00) _|

Figure 69: Open Project MCM Mode
2) The project opens in MCM-mode.

2 Version Checkout and Work Load Balancing

To Show Version in Grid of Work Load Balancing

1) Open the Work Load Balancing configuration.
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2) Go to Plantype Forms and click >> button at the plantype
ProcessGroup.

Flizeess Iergocompprocessdefault j Iname j IPIDCESSEFDUD

Figure 70: Plantype Process-Group
3) In Attributes Configuration click New button.

4) In Attribute Name, select versionnumber; select the Show Attribute in
Grid check box, and enter 8 in the Col no in grid field.

l Insert Attribute
| Attibute Name Iversionnumbel j |
Data Type Islring

¥ Show Attribute in Grid

[Gnid configuration

Mame in grid I\.l'e[sigr‘

Col no. in grid Ig

o

Farmat string I

Figure 71: Insert Attribute
5) The version is shown in the Standard Grid View of Work Load Balancing.

Freq. [¥]| Yersion

50 11‘

100 1

Figure 72: View Version in Standard Grid View
To Open Work Load Balancing

1) Expand the project node to Line 001. Right-click and select Balancing <
Open Workload Balancing (WLB).
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HBSDU[CB \-'IliEW_, 1 |”. | SNy EL | MESULILE N
SRR Lini=001, 1 |:: Pacl00T
| w-n® Pooll  Mew » Stat!Dan
Static Station002
Stati Attributes at Same Time Statianld
atir .
Stati Change Planningstate Stationlild
Change Protocol
Static B
E Orgline00  ghoy Graphic
- Defaul_WLE,  ergions
-4 Froject Librar, m Open Autornatic Line Balancing [SLE]

Calculation load Balancing [WLE)

Coderules » Ltilization

Figure 73: Open Workload Balancing

2) Accept all values offered by the software. In Standard Grid view, the
versions are shown. Please refer to the Figure 74.

° Balancing: Linie001 | Standard Grid View

- =
Mo. Name Short name Time [min] E::‘;’ Freq. [%]| Yersion
Station001 tech resource
1 :ProcessGroupl  Process Group (1,58 37700 1
& {ProcessGroupl  Process Group 077 4643 100 1
calculated ime:

Figure 74: Standard View
To Change MCM Mode

1) Create ModStatement 2 ( R(1-00)).

BN 3 Level Balancing

=@ P New »
= l‘ Change Protocol
__*  Create Supplier Project

=- [ R

-l

2
=6
E,“ D Action Proxy 1
] _ﬁff ModStatement 1
ffb ModStatement 2

: Select Action and Modification Statement IL RS

Action IAclion Proxy 1 -:I

Modification Statement  [14045tatement 2(R(1-00]) j

ModStatement 1(R(1-00
MaodStatement 2(R[1-00]] k

[ ox ]

Cancel l

Figure 75: Modstatement 2
2) Change the project into that mode.
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L)

L)

To Check out a New Version of a Process

1) In PPR-Navigator, call the properties of ProcessGroup002, and create a
new version by clicking the New Version button.

2) Save on a single disk.

Note

Work Load Balancing must remain open while creating the new version. To
show the New Version button, select Tools < settings < maintenance tools.
(View) Local Machine. ErgoPlan < option-configuration < versioning. Set
to 1 the value for Activate notification mechanism.

To Check Result

1) Switch back to Standard Grid view of balancing. The Version number 2

appears:
: Balancing: Linie001 | Standard Grid ¥iew
I No. Name Short name Time [min] L':?: Freq. [%] ‘.'e'r]sio

Station001 tech resource
ProcessGroupd0l Process Group 058 L 0 1| Rt Ty
Processhroupd02 Process Group 077 4648 10 {2 )
calculated time: 1.3

ra

Figure 76: Version Number 2

Note

To make more than one new version of a process, select configDB < Types <
ergocompprocessdefault < Parent Child Relations <
ergocompprocessdefault:nodes. Set to yes Copy link to child (Change
Management Control). Do the same to
ergocompprocessdefault::nodes_reverse

Work Load Balancing Version PE 5.20



List of Figures 61

List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:

Example of an Organizational StruCture.............cccooeeeiiiee 6
Resource Structure for Workflow SUPPOIT ...........uuiiiiiiiiiiiiie 8
Process Structure in the PPR—Navigator VIEW............coooviiiiiiiieeee 9
Example of a Balancinglist with Stations ... 9

Standard Displayed Column Title ..........oeeviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 10
Balancinglist with Workplaces ... 11
BUffer — LIStVIEW VIEW ..., 12
Example of @a Bar Chart.........coooooiiiiii 13

Figure 9: Display in the Bar Chart Heading SecCtion .............cccccoiiiiiiiiiis 13
Figure 10: Bar Chart LISt DISPIAY ........uuuuuumimiiiiiiiiiiiiiii s 14
Figure 11: Area View - Station BalanCing........... ... 16
Figure 12: Area View - Workplace BalanCing ........... ..o 16
Figure 13: Label Filter DIalog ..........uuuuuuuiiiiiiiiiiiiiii s 17
Figure 14: WLB Balancing MENU ............ouuiiiiiiiiiciecs e 17
Figure 15: Save as Menu in the Workload BalanCing............cccccccveeeiiiiecivviiicn e, 18
Figure 16: Activate Planning Status for Workload Balancing.............c.cccvvvvvviiiiinneene, 19
Figure 17: Change State Menu Item in the Workload Balancing ............ccccccceeeeeene, 19
Figure 18: Context Menu of the Right Mouse Button in the Balancinglist .................... 20
Figure 19: Context Menu Item — ShOW PartS.............ccoiiiiiiiiiiiiiiin e 21
Figure 20: Dialog for LINKS — PartS...........uiiiiiiiiiiiiee e 21
Figure 21: Highlighting Processes Simultaneously in VIeWs..........cccccceeevvvviviiinieeeeee, 22
Figure 22: Example of Three Hierarchical Levels..............ccccovviiiiiiiiiiciieeeee e, 23
Figure 23: Starting a Balancing from the Context MeNnuU .............ccccoevvieeiiiiiiiiin e, 24
Figure 24: Dialog Select Configuration..............cooviiiiiiiiiiii e 25
Figure 25: Dragging Processes into the Balancing List by using Drag and Drop ......... 26
Figure 26: Moving Processes — Example with Balancinglist................ccccccvviiieninnen, 27
Figure 27: Insert Selected Processes — Example of Buffer ..., 27
Figure 28: Inserted Processes are shown inthe Buffer..........cccccoooeiiiiiii e, 27
Figure 29: SeleCting @ PrOCESS ....coiiiiiiiieece e e 28
Figure 30: Several Processes at the Same TiMe .......cccoeiiii i, 28
Figure 31: Starting UtIHZation ...........c.oooiiiiiiii e e 29
Figure 32: Utilization Dialog — Selecting the Production Program.............ccccccceevieeeeeee. 29
Figure 33: Display of the Utilization Results — External Calculation File ...................... 30
Figure 34: Example of a Balancing List — with Assigned Processes.........c.ccccccoeeeeeeee. 31
Figure 35: Open RESOUICE VIBW ......ccciiieiiiiiiie e e e e e e e e e 31

Work Load Balancing Version PE 5.20



List of Figures 62

Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61.:
Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:
Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71:
Figure 72:
Figure 73:

Generating Plan Variants of a Balancing LiSt............ccccovvviiiiiiiiiiiiiiiiiinnne, 32
Balancing List Plan Variants — Save as New Name ...............cccoooeeieiene. 32
Listview of Resource View — Displaying Plan Variants............................... 33
Opening Plan Variants in the POPUP MeNU...........ccvvviviiiiiiiiiiiiiiiiiiiiiieieeeee 33
Saving Plan VariantS..........cccccooe 34
Marking the Workload BalanCing............ccooeeiiiiiiiiieee 34
SyNchronization MESSAGE ...........ccvvviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeee e 37
Scheme for Synchronization Level 2 Input DireCtory ..............eeevveveeeeeeenneee. 38
Workload Balancing can not be Saved..............ccccoi 38
Workload Balancing can not be Created ..., 39
Starting and End Date are within a Time Period...........cccooeevvvviiiiiiineeeene, 39
End Date of the Level 2 Workload Balancing ...........ccccccoeeeeiii, 39
Opening a Context Menu — Exporting a Balancing List...............cccvvvviveeeee. 40
Printing Balancing LiSt...........ooooiiiiiiii 40
Example of a Balancing List Printout.............oooooiiiii, 41
Example of the Technical Structure for Raw Balancing................cccooeee.. 42
Level 2 and Level 3 Workload Balancings...........cccceevvieeiiiiviiiiieniieee e 43
Example of an Organizational StruCture............ccccceeeevieeiiveeeiiee e 44
WOTKFIOW SUPPOIL. ... e e 46
SWItCh t0 RESOUICTE VIBW ...ttt eeeeeeeeeeeeeeeeeees 46
Create Area Workload Balancing ............cc.coovviiiiiiii i 47
Setting the Valid Time Period.........c.ccoovviiiiiiiii e 47
Balancinglist With PrOCESSES.......cccviviiiiiiiiii e 48
Opening the Area Workload BalanCing ........cccccoeevvvviiiiiiiiiieeccccciee e 48
Deleting a Workload Balancing using the Context Menu.................cccceuune. 52
General Message for Deleting Workload Balancings ..............ccccoevvvivinnnnnn. 53
Copy link to child (Change Management Control ............cccceeeeeeeiiiiiiiinnnnnn. 55
P T E I Or e 55
SEIECt MCM PIOJECT ..uvviii it 56
MCM Project CheCKbOX .......uciiiiiiiiiiiiiie e 56
Planning StAIES.. .. 56
Y10 I d (04 VA R URPPPPPRTTRN 57
Create MOASTAtEMENT .........eviiiiiiiiiiiiiiiieiieeeeeee et eeeeeeeeees 57
Open ProjeCt MCM MOGE..........uuiiiiii e 57
Plantype ProCeSS-GlrOUP ......uuiiiieeiieeeiitiae e e e e e eeeeeeeennes 58
INSEIt AHDULE ..eee e e e 58
View Version in Standard Grid VIEW..........ccoooiiiiiiiiiiiiiie e 58
Open Workload BalanCing ...........oiiiieiiiiiiiie e 59

Work Load Balancing Version PE 5.20



List of Figures 63

Figure 74: StANAard VIBW ............uuuuuiiiiiiiiiiii e 59
Figure 75: MOASTAtEMENT 2 .........uiiiiiiiiiiii e 59
Figure 76: Version NUMDET 2 ..... ... e 60

Work Load Balancing Version PE 5.20



List of Tables 64

List of Tables

Table 1: Workload Balancing Editing VIeWS OVEIVIEW .............cueveeeeeeeeeieeeeeeeeieneeneeneeee. 7
Table 2: Effectivities Tests for Level 2 - Workload Balancing ...............ceevvvvveeiiiiiiennnee. 35
Table 3: Restrictions for Level 3 Workload Balancing ...............eeeevvvvvveeiiiiieieieeeeiieenne. 36
Table 4: Views of the Fine Workload Balancing for Level 3 — New Planning............... 50
Table 5: Views for Levels 2 and 3 - Processes Balanced in the Fine Workload
BalANCING .oeviiiiiiiiiiieeeeeeee e 50
Table 6: Restrictions on Deleting Workload Balancings ...............ceevvvvevvveiiieeeiiieiiennne. 53

Work Load Balancing Version PE 5.20



.

Index
Plan Variants
C Opening and Editing Plan Variants................ 33
Planning the Raw Balancing
Creating a Ba|ancing List Introd_uction ............ F RPN PAP A 23
Assigning Processes to the Balancing List.... 25 Opening the Balancing Process.................... 23
Exporting a Balancing List..................co..... 39 Process structure in the PPR-Navigator 8
Saving a Balancing List...........ccccooveeeieeiinnnnn. 26
R
D
Raw balancing
Deleting Workload Balancing LiNKiNg PrOCESSES .....vcvveeieeaeeceieienieie e 5
Restrictions on Deleting .............ccoeeeeeeeeeennn. 53 Raw Balancing
Determining Utilization General INformation...........ccooeovreierereneaenenns 4
Results of the Utilization.....................ccoe.. 30 VIBWS... e 5
Starting Utilization...............cccooeiiiiiiinn, 28 Resource Structure in the PPR-Navigator?
E U
Editing Views Using Script Actions for Balancing....... 23
Area with Loading UnitS.............cccevvvvvnnennnn. 15
Balancinglist with Balanced Processes........... 9
Buffer for the Workload Balancing ................ 11 V
Highlighting Processes...........ccccccveeivieeeeennn, 21 . . .
Views in the Work Load Balancing ........ 6
G Views of the Balancing Process
Bar Chart.......ccccooii 12
. . - Bar Chart List Display..........ccccccvvviiiiiinnnnnnn. 14
Ge”.efa““g Bala_ncm_g Lists Heading Section cﬁ‘t%/e Bar Chart.................. 13
Printing a Balancing LisSt...........cccccceevveeeiennns 40
M W
Menu Work Load Balancing
Context en of the Workioad Balancing ... 2 Vens of the Workioad Baianiing '8
WLB Balancing Menu ..., 17 Why BalanCing? ...........cccovveeeeeeeeesssseenn. 3
Work Load Balancing Advantages .................. 3
N Workflow Support
General Information...........coooevveiiiininniieenenn 4
NONlability .........eevvivviiiiiiiiiiiiiiiiiiiiinnns ii Operating Mode ..o, 45
Organizational Structures ...........coooeveeeieeennnnnns 6
Planning 3-Level Balancing ..............c.c.o....... 42
P Planning Area Workload Balancing................ 46
Planning Fine Workload Balancing................ 48

Plan variants
Plan Variants for Balancing...............cceooo..... 31

Work Load Balancing Version PE 5.20



