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Foreword i

Foreword

This manual provides an introduction to the basic operations and functions of
the Manufacturing Concept 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.

Nevertheless, there will certainly be some things that we could do even better.
If you have any suggestions for improving our software, please be sure to let
us know.

We look forward to receiving your constructive feedback. It helps us to make it
even easier for you to work with the Process Engineer functions.

The same holds true for the manual that you are now reading. If, at any point
when using these instructions, you feel you are not being provided with the
clear, unambiguous, and proper guidance necessary to work with this applica-
tion, please be sure to let us know. We look forward to receiving your com-
ments and tips.

Please feel free to call, send us an E-mail, or contact our user hotline.

Please Send your Suggestions to:
DELMIA GmbH

Raiffeisenplatz 4
D-70736 Fellbach

Phone: +49/711/27 300-0
Fax: +49/711/27 300-599
E-mail: delmia.de.info@3ds.com

User Hotline:

If you have problems when using DELMIA products, please contact our user
hotline at:

Phone: +49/711/27 300-400
Fax: +49/711/27 300-599
E-mail: delmia.de.support@3ds.com

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.

Manufacturing Concept Version PE 5.19
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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 publi-
cation 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 Systeémes or
its subsidiaries, in the United States or other countries.

© 2001-2010 Dassault Systéemes - All rights reserved

Thank you for your interest in our products

DELMIA GmbH
Raiffeisenplatz 4

D-70736 Fellbach, Germany
Phone: +49 (-400)711/27 300-0
Fax: 49/711/27 300-599
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1. Introduction

This manual explains how to use the Process Engineer Manufacturing Con-
cept and menu guidance’s 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
manufacturing concept. This manual briefly describes:

= The menus provided by the Manufacturing Concept

= How to execute menu functions and how to navigate in views

Note

When handling the manufacturing concept 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

a )
3
. /I

a

o

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 ap-
pears at the beginning of chapters or sections.

Note

This symbol is used to mark notes, which provide you with additional informa-
tion 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 ital-
ics.

Caution

This symbol indicates that the text that follows describes particular circum-
stances 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 in-
troduced 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.

Manufacturing Concept Version PE 5.19
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This symbol marks the individual operational steps involved in a particular op-
erating instruction. Operating instructions describe operational steps, for ex-

1 .
) ample, 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.

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

1.3 Functions described in the Process Graph Manual

The following functions are available (as of Version PE 5.11) for both the Man-
ufacturing Concept and the Process Graph. The descriptions can be found in
the Process Graph Manual.

1.3.1 Displaying Relations in Color

Relations between the individual resources can be highlighted in different col-
ors. The colors to be used for displaying relations are set at the time of confi-
guration and can be any colors you like.

E‘ For more information, please refer to the Process Graph Manual.

1.3.2 Displaying Filtered Resources

Relations and resources from filtered projects can be displayed in the Manu-
facturing Concept. Code rules that are set as a filter when a project is opened
are assigned to the resources. To display filtered resources, you must check-
mark the Show filtered symbols in graph entry in the Process Engineer set-
tings.

E‘ For more information, please refer to the Process Graph Manual.

1.3.3 New Properties Dialog for Connecting Lines

Connecting lines link resources. A new properties dialog is available for editing
connecting lines and can be used to enter informational data for planning a
connection between resources.

E‘ For more information, please refer to the Process Graph Manual.
1.34 Manufacturing Concept Display Product and Process Links

In Version PE 5.12, all relations (product, resource, and process) which are
linked to the respective resource are displayed in the Linked Objects dialog for
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all plan types in the Manufacturing Concept. Please refer to the Manufacturing
Concept Display Product and Process Links.

m For more information, please refer to the Process Graph Manual.

1.3.5 Execute Evaluations via Script

In Version PE 5.12, the context function Evaluate in Manufacturing Concept is
excluded. As of this version evaluations are created via scripts. Based on other
scripts (VBscript, Javascript), you can create individual scripts in which the
precise data that you need for an evaluation are ascertained. Please refer to
the Execute Evaluations via Script.

E‘ For more information, please refer to the Process Graph Manual.

1.3.6 Step Value in the Manufacturing Concept

The step value is preset directly for the plan type in the toolbar with the func-
tion PE 5.12. Please refer to the Step Value in the Manufacturing Concept.

m‘ For more information, please refer to the Process Graph Manual.

1.3.7 Deleting Resources in the Process Graph

In Version PE 5.12, existing relations between processes are automatically re-
created after a process is deleted; relations between the processes do not
need to be manually created as in previous versions of the Process Engineer.
There must be at least three processes in the process line.

m‘ For more information, please refer to the Process Graph Manual.

1.3.8 Inserting Resources between Existing Relations

In Version PE 5.12, existing relations between resources are automatically re-
created after a resource is inserted; relations between the resources do not
need to be manually created as in previous versions of the Process Engineer.
There must be at least two resources in the resource line.

m‘ For more information, please refer to the Process Graph Manual.

1.3.9 Changing the Plantype in the Process Graph

The plan types can be changed directly in the Manufacturing Concept with the
context function Change plan type - this context function is also available in
the PPR Navigator and in the open process view for the respective plan types.

m For more information, please refer to the Process Graph Manual.

1.3.10 Premises at Same Time

In Version PE 5.12, plantypes of the same kind can be assigned in the
Process Graph PoT Curves by using the context function Premises at same

time.

Manufacturing Concept Version PE 5.19
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This new function is also available in the Manufacturing Concept for editing re-
sources. With this function, wage groups and shift models are assigned to
the same plantypes (i.e. resource plantype) in the Manufacturing Concept.

E‘ For more information, please refer to the Process Graph Manual.

1.3.11 Show Print Area for Graph

Using Show print area you can view the print area of a graph.

E‘ For more information, please refer to the Process Graph Manual.

1.3.12 Copying Objects between Graphs

Selected objects, resources or processes can be copied between graphs of
the same type using the context function Copy graph and Paste graph.

E‘ For more information, please refer to the Process Graph Manual.

1.4 New Functions in Manufacturing Concept

No new functionality has been added for this release.

Manufacturing Concept Version PE 5.19
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2. Manufacturing Concept Representation

2.1 Signs and Symbols

The Table 1 depicts the symbols used in manufacturing concept.

Table 1: Symbols in Manufacturing Concept

(2]
<
3
<3
o
@

Description

<

Machine

This symbol enables a “value-adding resource”. Value-adding resources
may include, for example, machines, assembly stations, or manual
workstations.

S

Machine [non val

This symbol enables a “non value-adding resource”. Non value-adding
resources, for example, may include cleaning systems or a device to
plaster components.

v

Testmachine

This symbol activates resources that are required to check parts.

X

New Machine

A resource marked with two crossing diagonal lines means that this re-
source has been deactivated and is thus irrelevant for the current plan-
ning processes. However, such resources can be re-activated at any
time.

TEXT

Text

Click this symbol if you want to write a comment.

[
|

Group

Click this symbol if you want to add a group. Groups, for example, may
combine similar resources.

b

Buiffer

This symbol enables a resource for a buffer. The Manufacturing Concept
uses buffers for assemblies, preassemblies, and for material supply.

g
g

This symbol enables a resource for a worker. The Manufacturing Con-
cept requires workers. for transport tools or assembly stations.

Transport System

Use this symbol to enable a resource for a uni-directional transport sys-
tem. The direction of transportation is indicated by the triangle shown in
the symbol.

Transport System

This symbol enables a resource for a bi-directional transport system
(forwards and backwards) between an assembly station and the location
for material supply.

Interlaced Transp

Use this symbol to enable a resource for an interlaced, uni-directional
transport system. The triangle shown in the symbol marks the required
direction for an interlaced transport system.

Interlaced Transp

Use this symbol to enable a resource for an interlaced, bi-directional
transport system.

Transport Tool

This symbol enables a resource for a transport tool. Transports are
made with transport tools, such as fork lifters, trolleys, or carts.

-

The circulation resource refers to logistics processes which take place
on an assembly line and whose individual stations are continuously con-
nected to one another.

Manufacturing Concept
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Yellow means that the symbol has been enabled. You can determine the defi-
nition of these symbols and the assignment to the resource types during con-

figuration.

2.2 Toolbar Icons

o B &a|mEoe

-1

Figure 1: Toolbar

Table 2: Toolbar Icons Description

Icon Description
) When this icon is enabled, you can edit the resources in the Manufac-
' turing Concept. This icon must always be enabled, for example, to
paste or link resources (in) to the Manufacturing Concept.
»'t If this symbol is enabled, you can move resource or group symbols to

the next line or column. Hold down the CTRL key to move either to the
next line or to column.

If this symbol is enabled, you can change the size of a group.

Use these two icons to activate the zoom function. Using the plus func-
tion, you can enlarge the view in increments of 6%, 12%, 25%, 50% up
to 100%.

Using the minus function, you can reduce the view in the same incre-
ments from 100% to 6%. To enable one of the two zoom functions,
click on one of the two icons in the toolbox.

Use this icon to hide or show grid lines.

If this icon is enabled, a frame line is shown for any group that is cur-
rently open.

Use this icon to cancel resource-moving actions.

Use this icon to restore resource-moving actions.

(i

b
1
b

If this icon is enabled, you can define the display of relations for the
Manufacturing Concept.

Manufacturing Concept
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2.3 lcons to Link a Resource

The four icons above a resource are used to display available links to that re-
source. The links are marked by different colours.

H 3N

1M}

M achine

Figure 2: Four Icons — Display of Links to a Resource

Note
The icons above the resource are only visible in zoom 100%.

= This icon indicates whether a resource is linked to a product. A link is
available if the icon is red.

= This icon indicates whether a resource is linked to a process. A link is
available if the icon is green.

= This icon indicates whether a resource is linked to a layout. A link is avail-
able if the icon is brown.

= This icon indicates the occupancy of a resource. The icon can have three
different states: red, yellow, or green. Green, for example, means that a re-
source is optimally utilised. Red, however, means that a resource is not op-
timally utilized.

= This icon indicates that a Manufacturing Concept has been created for a
resource. Using this icon you can open the Manufacturing Concept of the
resource.

2.4 Inserting Resources into the Manufacturing Concept

MY 77 <0 == O —I— =<+ =<3 P -
ﬂ“o*‘l’u Trarcpon Syctean

Nachin fron vab Tarnachem Bate Workst o Traeepon Sstem Tiweepor Svddew [riwlaced Tiwp  Iriadacand T =)

| 2

Figure 3: Example of a Toolbar in the Manufacturing Concept

1) Toinsert a resource in the Manufacturing Concept, click the required
resource in the toolbar. The selected resource get highlighted in yellow.
Please refer to the Figure 3 and Table 1.

2) The cursor assumes the shape of a parachute.

3) Place the selected resource in the Manufacturing Concept. To do this, left-
click any empty space in the Manufacturing Concept. The resource get
inserted once you release the mouse button.

4) If you repeat this procedure, you can insert as many resources as you like.
To finally complete the insertion process, click the same resource once
again in the toolbar.Consecutively, inserting multiple resources into the
Manufacturing Concept.

Manufacturing Concept Version PE 5.19
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5) If you immediately want to insert a further resource, click the required
resource in the toolbar. Again, you may insert as many resources as you
like. You can repeat this procedure until you have inserted all resources.

6) To finally complete the insertion process, click the most recently selected
resource in the toolbar.

2.5 Planning a Manufacturing Concept

You can use the Manufacturing Concept to display factory structures and to
consider the uses of resources and processes, which are required to manufac-
ture the planned products. Workstations, conveyors, and conveyor sections
are displayed together with the appropriate resources, which are arranged by
the Manufacturing Concept in line, a parallel structure or as a single work-
station. The resources are linked to each other to illustrate a product or mate-
rial flow. You can only link resources that have been assigned a relation. There
are two different relation types, i.e. relations that are only valid within one
Manufacturing Concept or relations that are valid projectwide, i.e. for an entire
project.

Each Manufacturing Concept can generate a layout where the planned re-
sources are shown in a three-dimensional display. You can edit the layout.
Multiple Usage can be generated for further planning processes of each Manu-
facturing Concept. A Multiple Usage planning process takes resources into ac-
count that have already been inserted into the original Manufacturing Concept
— i.e. during the cost calculation of resources. Such resources are referenced
during Multiple Usage.

Properties Dialogs and Context Menus in the Manufacturing
Concept

The resources in the Manufacturing Concept can be edited using two different
properties dialogs: the General Properties dialog and the Extended Proper-
ties dialog. The Extended Properties dialog displays information, i.e. on ca-
pacities and quality. By using context menus you may, for example, create a
layout or reuse your Manufacturing Concept (Multiple Usage). Context menus
are available either for individual resources or for the entire Manufacturing
Concept. Calculated results for a resource or an entire Manufacturing Concept
can be evaluated using the Valuate function from the context menu. You may
also use this menu to export or print your results. Moreover, the context menu
allows you to compare Manufacturing Concepts to each other or to show costs
that may have additionally incurred for Multiple Usage.

Manufacturing Concept Version PE 5.19
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3. Creating/Editing the Manufacturing Concept

] & Hesaurcel

The Resource icon
must be selected if

you want to work
in the Resource
View.

(-

9

To create a new Manufacturing Concept or to edit an existing one, you must
change to the Resource View (Please refer to the Figure 4) the Open Manu-
facturing Concept function is only available on the hierarchical level from
where you have changed to the Resource View. Only one Manufacturing Con-
cept can be created for each hierarchical level.

This chapter describes the functions, which are used to create and edit a
Manufacturing Concept. The following chapters describe how to specify prop-
erties for a resource and how to use context menus. Each section of a chapter
contains cross references, which you can use to obtain further information
about the section you are currently reading. Please refer to the Defining Prop-
erties for Resources and Groups and Right Mouse Button Functions.

Fie Ect Tools Yiew Hep

PSS ELD N E= ¥

— 5 )
e 1 T —— T .
= P >
8afancang
CThano= Plantype

S A4

Compare Manuf acturng Concepts
Dwdets Manufacturing Concept
At Graghec

Show Al Components E\‘_.

Valuats Mars f actiuriog Concept

Caloukation >
Find u=sge
Pormessions »

ot B s 5. A AR 4 B 4 s B

nalR o o s S A s B

Redoad

Refresh Sort Index

Parmssions. .

Print >

&3 BT Properties

=3 Nm_mm..l =3 Rescurce(ltered) J

16 Object(s)

Figure 4: Opening the Manufacturing Concept

3.1 Link Processes and Resources

Whenever you link processes to resources, you can select the relation for the
link (as of Version PE 5.14) between the two relations Process runs
process/Process running on Resource and Resource used by
Process/process uses resource in the dialog.

Links between processes and resources can be made in two directions:
= Process to resource

» Resource to process

The relations are offered for selection in the dialog according to the selected
direction. A process can be linked to a resource only once with the same rela-
tion. The direction is irrelevant in this case; the same relation is involved, only

Manufacturing Concept Version PE 5.19
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the name of the relation is changed. The relations on the one hand shown from
the perspective of the resource (process to resource) and on the other hand
they are shown from the perspective of the process (resource to process).

Corresponding dialogs have been extended in version PE 5.14:

» |n dialogs, you can select relations for the link — such as create new manu-
facturing concept on the basis of a Process Graph.

= You can show existing relations in dialogs — such as in the extended prop-
erties dialog of a resource.

The process and resource structure create the basis for various program mod-
ules, which you can use in the Process Engineer. If you use both the manufac-
turing concept and the balancing process module Work Load Balancing
(WLB), you should always use the relation Resource runs Process/Process
running on Resource for a link. You need this relation also if you create auto-
relations between products, processes, and resources.

You can use the following relations for linking processes and resources:

Process to Resource
= Resource runs Process

= Resource is used by Process

Resource to Process
= Process running on Resource

= Process uses resource

3.1.1 Functions for Relations

Table 3 provides an overview of the dialogs in which the relations can be
found, for displaying or editing.

Table 3: Overview of Functions for Relations

Dialogs Description

Relation Process - Resource: IFIesource funs Process _'_I Creating a new Manufacturing

W Concept.
Resource is used by Process

Select circulation for relation dialog

Please refer to the Figure 8.

Capacity

Lot Size | | Com... | Relation
1 Resource runs Process

Extended properties dialog for sta-
Open extended properties from the context menu; the | tions and employees.

relation is shown under the Capacity tab.

You can create processes and relations for this re-
sources using the New button.

Manufacturing Concept Version PE 5.19
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Dialogs

Description

Relate Montagestation <M1, 1>> To Herstellvorgang <Drehen, 1> x|

Name

process is attached by resource
process is detached by resource
Resource is used by Process

Cancel |

Dialog for selecting a relation to
the link process to resources is
available for:

Drag and Drop in the MC
Process to the resource.
Process to an empty cell.
Process to an empty group

Process to an employee

x
Operation I Summed PoT-Parts Rate [%] ] Relaion
diiling 200 Resource runs Process
diiling 200 Resource runs Process
grinding 180 Resource runs Process
milling 140 Resource runs Process Show PoT_parts rate for relations_
turning 120 Resource runs Process
Use Check PoT-Parts Rate button
to open the dialog in the extended
properties dialog.
Relations to resources are shown.
[ ) Icon for process link.
The icon shows the link between
both relations.
M:P3
x
Name 1 Number ‘ 3
M:turning E
t:milling E
M:diilling f
Integration of resources:
In the dialog, you can select the re-
4 | > lation for the link.
Create sub-structure [V
Take over processes related with following relations
Resource runs Process v
Resource is used by Process [~
oK I Cancel
Linked Objects = x|
Product | Process Resource
Rlelation name [ Resource name [ Fii ber |
plant connected with plant M:diiling
plant connected with plant reverse M:tuming
The relations of the linked resource
are shown via the context menu of
a resource, menu item Linked Ob-
jects/Resources.
=)

Manufacturing Concept
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3.1.2 Defining Relations for Resources

Relations in the Manufacturing Concept are always between two resources.
Relations are generated by linking individual resources in the Manufacturing
Concept.

Using Relations in the Manufacturing Concept

When selecting relations (Please refer to the Figure 5), you can specify exclu-
sively whether relations are to be valid for the current Manufacturing process
only or on a projectwide basis. Normally, you can define only one relation for
each Manufacturing Concept.

Iplant connected with plant _:_l

I

= plant connected projectwide with plant

Figure 5: Selection List for Relations

= Plant connected with plant: This relation always affects the current
Manufacturing Concept. For resources that have been generated and con-
nected from a Process Graph, this relation automatically get assigned in
the Manufacturing Concept.

= Plant connected projectwide with plant: This relation affects the entire
project. For the planning process of resources, this has the following con-
sequences for the project. If this resource relation has been defined in a
Manufacturing Concept, this relation is valid for any Manufacturing Concept
created in a project.

if there is a connection between resources A and B, and if, for example,
resource A is directly located before resource B, this arrangement is valid for
the entire project. Simply try to imagine two machines where the work
processes to be performed on the second machine depend on the first
machine. As a result, there is a clear relationship between the two resources,
which must be considered when planning a Manufacturing Concept. As an
alternative, you could create a manufacturing process which is basically new,
thus defining new resources for this manufacturing process that would allow a
different constellation.

Figure 6: Connecting Lines between Resources

Select the required relation before connecting. Then draw a connecting line
while holding down the mouse button. Please refer to the Figure 6.

3.2 Creating a New Manufacturing Concept

New Manufacturing Concepts are usually created on the basis of a Process
Graph. However, version 5.10 and higher allows you to create Manufacturing
Concepts without using a Process Graph.

Manufacturing Concept Version PE 5.19
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The Manufacturing Concept processes the displayed processes in a Process
Graph and assigns them to resources such as machines, assembly stations, or
manual workstations. The processes created in the Process Graph are only
transferred to the new Manufacturing Concept if you checkmark the Create
Groups and the Create Machines fields in the New Manufacturing Concept
dialog. Please refer to the Figure 8.

Required input for a new Manufacturing Concept
To create a Manufacturing Concept, you must first enter some essential basic

information:
[Fert -1 1) Specify the start date for the Manufacturing Concept in the Selected Date
Ptz N dialog (Please refer to the Figure 7)The PoT curves determine the planned
il numbers and the scheduled dates. To select a realistic start date, refer to

Sum PaT2

the scheduled dates from the PoT curves.
2) Click Select button (Figure 8) to open the required dialog.

Pol-Cuve  |RRI - ok |
Humber |570003 J Carvnl

20063060 20123608 20.06.2003 20022003 300620

Selactad Date 23102002 ~

i Do Fr_Sa

27 28 3 3l 2
3 A B By F 988 9
o §1 1 G 2 S o I, . L [ { -
17 18 19 20 @#W 22 23
24 25 26 27 28 29 1

1 2 2 4 5 = 7

T Heute: 21.06.2002

Figure 7: Specifying the PoT Curve and the Start Date

ml Note

If you want to create a Manufacturing Concept on the basis of a Process
Graph, the respective Process Graph must have been created beforehand.
Previously created processes are displayed in the dialog (Please refer to the
Figure 8) below the Process Graphs. If you want to create a Manufacturing
Concept without a Process Graph, no Process Graph must be selected and
the Create Groups and Create Machines fields must be disabled (do not
checkmark). Please refer to the Figure 8.

3.2.1 Creating a Manufacturing Process using a Process Graph

1) Select a Process Graph from the New Manufacturing Concept dialog.

2) To create resources for processes in the Process Graph of the
Manufacturing Process, enable Create Groups and Create Machines.
This is done by checkmarking the two fields. Please refer to the Figure 8.
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3) Select relation from the combobox. The processes are automatically linked
according to the selected relations to all resources which are generated on
the basis of Process Graph.

i New Manufacturing Concept N . X|

~Date
[03.05.2004 ~|

Select |

r— Process Graphs

New Montaievoriani

Create Groups v
Create Machines [v

Relation Process - Resource lHesource uns Process :_I

Resource runs Process
Resource is used by Process

oK I Cancel I

Figure 8: New Manufacturing Concept

4) Click OK, once you have entered all required information.

5) The Define relationship between plantypes fr... dialog allows you to
define the relationships between the plantypes from the Process Graph
and the Manufacturing Concept. This dialog is only available if both fields,
i.e. Create Groups and Create Machines, have been enabled. Please
refer to the Figure 8.

: Define relationship between ¥ x|

Partial *Workplan I Machine v I
Operation I Machine [hon value ¥ I

Operation [hon value-adding) | Testmachine v
Testoperation ¥

oK I Cancel | Help I

Figure 9: Relationships between Plantypes — Process and Resource

The Process Graph provides three types of processes (operations) to edit a
Process Graph.

= Value-adding operation
= Non value-adding operation
= Test operation

On the left side of the dialog (Please refer to the Figure 9), these processes
are displayed. During configuration, these processes have been defined as
plantypes. The Define relationship between plantypes fr... dialog defines
which plantype (process) is related to which plantype (resource).

Manufacturing Concept Version PE 5.19
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3.2.2

The resulting relationships should correspond to the real planning process for
which you are creating the Manufacturing Concept. Value-adding operations
should therefore only be assigned to value-adding resources (machines).
Accordingly, non value-adding operations should only be assigned to non
value-adding resources.

Note

The relationship between plantypes refers exclusively to processes that have
been displayed in the Process Graph.

A relationship between plantypes that has been incorrectly chosen may cause
severe errors for the overall planning process.

For example, you may have related the value-adding operation plantype to
the non value-adding resource plantype. This can affect the overall planning
of the Manufacturing Concept. In this case, all value-adding resources would
be marked with the wrong symbols and, as a consequence, they would be
evaluated as non value-adding resources during the valuation of a Manufac-
turing Concept.

6) Click OK, once you have established all required relationships between the
different plantypes. The new Manufacturing Concept is created and dis-
played. Please refer to the Figure 10.

The resources displayed in the example of a Manufacturing Concept come
from the resource structure and from the Process Graph. The resources from
the resource structure are arranged within the blue framed rectangle. The re-
sources in the red framed rectangle correspond to the selected Process Graph
display. The connection between the plantypes from the Process Graph and
from the Manufacturing Concept establishes a connection between the proc-
esses created in the Process Graph and the resources. The Manufacturing
Concept is exclusively intended for editing resources. Please refer to the Fig-
ure 10.

| B3 Mormlacturio Concert - Beidding E =ISid|

(TEXT) Bl { ™M)y 2 F P Van 2 O Jl
Tt Gome Wachee  Machirmimon v Ba Wob =1

a L £

Zoom: 25 %

aalabes sl ol e bzl ]t e|ar]el 9l x| af2lan]a
-

:n- —{EY
(5 o
-0 -5
L S )
(N

|

1

<] =fe]a]a]]

1|*V‘?r>°0"eﬁ|

slole

Figure 10: Example — Display of a new Manufacturing Concept

Creating Manufacturing Concepts for Several Levels

Creating manufacturing concepts all at once for as many hierarchical levels as
you like saves time and allows you to work efficiently when planning manufac-
turing concepts. This approach allows you to create manufacturing concepts
for subsequent hierarchical levels from a single hierarchical level, without hav-
ing to change to the resources view via the Open this view context function.
The new function, Create Manufacturing Concepts, can only be performed
directly in the PPR Navigator.
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o

Caution

The manufacturing concepts created in this way are always created without
process graphs.

Hierarchical Level “0” is also Included

= This hierarchical level corresponds to the level from which the manufactur-
ing concepts are created for the following hierarchical levels, and must also
be included when planning the manufacturing concepts to be created.

= |f you enter zero in the dialog, (Please refer to the Figure 13), a manufac-
turing concept is created for this hierarchical level only. In the example it is
(Please refer to the Figure 11) the hierarchical level Location of New
Plant.

= A;' Temperature Sensor AF20
f{]'ﬁ Product View, 1
Lﬂ - "EQ Process View, 1
E @ Resource View, 1
[ﬂ@ Resource Plan, 1
0 # o4 Site plan, 1
1 — =% Troy, 1

5 f » O Customer Goods Manufacuring, 1
3 : p 2-%3 AF20line, 1
4 ; it ﬁ Drilling Station, 1
: - #4 Final assembly, 1

Figure 11: Example - Manufacturing Concept for Creating Several Levels

To Create Manufacturing Concepts

The Create Manufacturing Concepts function can be executed from every
hierarchical level of the resources view in the PPR Navigator. Manufacturing
concepts for subsequent hierarchical levels are created if these hierarchical le-
vels have been created in the PPR Navigator, such as the location, plant, hall,
and system hierarchical levels in the example.

1) Select the hierarchical level with the left mouse button (in the example, the
Location of New Plant hierarchical level).

2) Press the right mouse button and select Create Manufacturing
Concepts.
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o Hessourcel

o AR ;
- s Troy
&% Assign OrglDs to children
= Assign children by OrglDs

Change Plantype
Change Protocol

Create manufacturing concepts
Execute Script

Save As Recent Item

Show Graphic

Targets

Yaluation

Yersions

save as template

Calculation >
Find usage 2
Line number >
Open 3

Figure 12: Open Context Menu — Create manufacturing Concept

3) Enter the hierarchical levels in the Next hierarchical step down dialog. In
the example, manufacturing concepts are created for the four following
hierarchical levels plus the level zero.

i Hierarchy step down .’ﬂ

Step: l4

[ o |

Cancel | Help |

Figure 13: Dialog — Enter Hierarchical Levels

To Open Manufacturing Concepts

1) Select a hierarchical level in the PPR Navigator for which a manufacturing
concept has been created. In the example it is the hierarchical level Hall.

2) Press the right mouse button and select Open this application to change
to the Resource view.

The hierarchical level Graph BOM has been created in the structure. If this
hierarchical level is available, a manufacturing concept has also been created.

=-#M4 Driling Station, 1
[+ 2‘1 Grid box {drilled plates), 1
- Table drill, 1
-8 Graphic Groups
- EE8 Main BOM
@ % Graph BOM

Figure 14: Graph BOM shows — Manufacturing Concept has been created

3) Select the hierarchical level that you have opened and then select Open
Manufacturing Concept in the context menu. The manufacturing concept
created with the Create manufacturing concepts function opens.

Manufacturing Concept
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3.2.3 Prerequisite to run “Update MC with Processes from
Process Graph”

1)

2)

3)
4)

5)
6)

Create processes, create processgraph, and link process and resource
components. Please refer to the Link Processes and Resources .Create
“Process uses Resource” relation between the process and resource
components.

Create manufacturing concept. Please refer to the To Create
Manufacturing Concepts.

Open manufacturing concept. Please refer to the To Open Manufacturing
Concepts.

Right-click manufacturing concept window. Select Application < Update
MC with Processes form PG.

Select ProcessGraph and click OK in the ProcessGraph window.

Manufacturing Concept gets updated with the processes from process
graph. Otherwise, you can get an error message.

3.3 Integrating Processes into one Workstation

You can integrate, i.e. combine processes (for example, spinning, milling, or
drilling) into a single workstation (resource) or allocate them to multiple work-
stations. Familiarise yourself with the Integrate function of the right mouse but-
ton. This function allows you to combine multiple processes on a single work-
station.
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Hisrarchy »
Attributes at Same Time
Spit
5
O dm; O ] O dm; O ]
7 H 1 Ld S H 1 Ld I Select processes
M:turning M:milling M:drilling arinding
X
N Number f
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Mminrg 3 5
:::u 3 £ Select a workstation and
? h integrate processes
< J _'J

Craste sub-stiucture [

- Tk over processes tokated with foloving selaticer
Rescurce uns Process ~
Resoutce is used by Process [~

[ ] et |

O P E— Click this green symbal to
view the integrated
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Linked Obijects i
Podut Process | Resouce |
Nure | Murbes [ PeTCuve | Precess Tne | Process Gragh
orden (3] £0.000000 PG
diing 0 0.000000 PG1
on &0.000000 P
g om S0.000000 PG1
A green symbol
M «—|indicates that you have
linked a process.
« ]_’J
|Essoe=sy) o biveet )

Figure 15: Integrating Processes on one Machine

3.3.1 Integrating Processes in a Time Saving Manner

1) Select the stations where you want to integrate processes.
2) Drag the cursor to a selected symbol and press the right mouse button.

3) The context menu opens. Click Integrate. The Select target resource dia-
log appears.

4) Select the station where you want to integrate individual processes. Then
click OK button to link the processes for one station.
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5) Then single-click the green hand above the symbol. The Link context menu
opens. You can now view all processes that are currently performed on the

respective workstation.

If the symbal is green,
) «————Ithis indicates that you
have linked a process.

Figure 16: Green Hand Symbol

This allows you to assign one or multiple processes to a workstation. You can
also rename a created process using the Properties function. If you want to
delete a process from a particular workstation, proceed as follows:

6) Click green hand above the symbol. The Linked Objects menu opens. You
can now view the processes, which are linked to the station.

7) Select the line you want to delete. To do this, simply click the required line.
Then click Delete. Confirm your entry using the OK button.

8) Click Cancel button if you are not certain. This gives you time to recon-
sider if you really want to delete the selected link.

Linked Objects ] o= 7

Product Process | Resource |

Click here to select the line
you want to delete.

Name Number PoT-Curve Process Time Process Graph
[arinding G
drilling o1 £0.000000 PG 1
milling oo £0.000000 PG1
turning 001 £0.000000 PG 1
< | 2
Delete |
oK I Cancel I

Figure 17: Delete Process

Manufacturing Concept
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station or rename it.

Here you can assigh a hame to a

i Machine <Spin,, 1>

-
General Inveslmentl Urganizationl Area I Simulation | Graphic Setlingsl Notes 4| »

(ol x|

Component Name lSpin v
Number |1
Investment Type IStandard machine _'_]
Shift Model |
Drder Date jv28.10.2002 ~
Supply Date ?ff;ze.m.zunz =
Length {3.00m —
Wwidth {2.00m
Height {2.00m
Allowance Set |
Premises I Stuttgart L'
Rejected Parts Concemed [V =
Realizes MC for Process |
Wirite Change Protocol v
Floor Height II] mm

Ti P!

Modified | 29.10.2002 08:57:30

Created | 28.10.2002 09:33:53

-
< | >

Figure 18: General Machine Properties
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3.3.2 Creating Manufacturing Concepts for Resources

Another option of the Integrate context function is to create a Manufacturing
Concept for a resource. This Manufacturing Concept displays and edits all in-

tegrated resources.

You can create a manufacturing concept for a resource using logistical aspects
in order to save space in the layout in the basic manufacturing concept (initial
manufacturing concept). This resource is representative in the basic manufac-
turing concept for the resources that are physically planned in the manufactur-

ing concept of this resource.

ml Note

You can only create a Manufacturing Concept for a resource if the field next to
Plantype of resource, i.e. machine, has been recursively enabled in the Prop-

erties dialog.

m 1) Select the resources you want to integrate. The example below shows
three resources which are to be integrated into the M1 resource.

Manufacturing Concept

Version PE 5.19



Creating/Editing the Manufacturing 22

O @
1 B
Hierarchy »
1
Attributes at Same Time
Split
Integrate
(] Delete
Execute Script
- ! < Symbols >
M2 Premises at same time
(] ™

Figure 19: Integrating Processes
2) Open the context menu and click Integrate.
3) Select the required resource from the dialog (Please refer to the Figure 20)

and enable the checkbox next to Create sub-structure. The Manufactur-
ing Concept of the resource is created once you have selected this box.

x
Name | Number I f
T I
M2 [
M3
« | a3

Create sub-structure [V

Take over processes related with following relations
Resource runs Process v

Resource is used by Process [~

I oK I Cancel |

Figure 20: Dialog for the Integration of Resources

80  The Manufacturing Concept is equipped with a new symbol for integrated re-
sources. The symbol designation corresponds to the resource which combines

New icon to the integrated resources (in our example, this is the M1 resource). Further-
open the Manu-  more, there is an additional icon above this symbol, which can be used to open
facturing Con- the Manufacturing Concept of the resource.

cept of a re-

source.
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Hierarchy Open Manufacturing Concept

Take Product Links
Linked Objects
Change plantype
Split

Delete

Execute Script

Symbol >
Products 4
Layout »
Extended
Properties

Figure 21: Opening the Manufacturing Concept of a Resource

50 4) To open the Manufacturing Concept of a resource, you can either use the
appropriate context menu or the icon above the new symbol. Please refer
to the Figure 22.

You can display and edit all the integrated resources in the opened Manufac-
m turing Concept. In the example below, these are again the three machines
(M1, M2, and M3).

JRI=TEY
Text Group Bearbeitunasstatic =
(TEXT) [T | { kd

Resource Name
Resource

4 |

<] | »
Zoom: 100 26
1 | 2 3

i

-

2l Z

B EE

4 |«

Figure 22: Manufacturing Concept of a Resource - three Integrated Resources

5) Use Open parent graph function to close the Manufacturing Concept.
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3.3.3

ﬂManufacturing Concept - M1 3

Text Group

Bearbeitunasstatic

(TEXT)

| {bd }

<

Zoom: 100 %

Resource Name
Resource

Figure 23: Close Manufacturing Concept

Creating Multiple Workstations

Attributes at Same Time
Execute Script

Symbols

Calculation

Multiple usage

Layout

Process Graph
Extended Properties

vy vvwveyw

Properties

I:Mé@f__\ gt mous button:

Integrate
Creste qrouy

Select the machine and press the '

Mirror bitmap
Activate
Deactivate

Ungroup
Delete

Open group

Open Manufackuring Concept

Linked Objects

Valuate
Products

Extended
Properties

Figure 24: The Split Context Menu
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1) Use the Split function of the right mouse button to create multiple worksta-
tions of the same type.

2) Highlight the workstation for which you want to use multiple workstations.

3) Press the right mouse button and click Split. Please refer to the Figure 24.

4) The Split symbol dialog box appears. Please refer to the Figure 25.

5) You can now specify the number of new stations to be created in the

Quantity field.

6) Select the required position of the new stations from the Position window.
Click OK to confirm your entry.

Manufacturing Concept
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Iax. quantity 70 0K I
' |2|_‘ e — Use this field to specify the
Quantity o e | number of new workstations
Help |

Position

" Above

" Below Use these fields to select the

to Gorter £ required layout.

Figure 25: Split Symbol Dialog
The two Copies of stations are generated.

M: Spin
Coov of

These two workstations have been
newly generated. This is indicated
by a "Copy of" description.

M: Spin

[ &

1M e

M Son
Coop of

Figure 26: New Station Generated — Split Function

3.4 Linking Options

3.4.1

LE

Creating Resources from Processes

The Manufacturing Concept allows you to create a resource directly from a
process. When a new Manufacturing Concept is created, the processes that
have been assigned to the Manufacturing Concept via a Process Graph are
used to create resources using the relationship between the process and re-
source plantypes. This principle also applies, if you choose to create a re-
source directly from a process of an already existing Manufacturing Concept.

Note

It is possible to create a process from a resource if the process is inserted in
an empty space of the Manufacturing Concept. Use drag and drop to insert the
processes into the Manufacturing Process.

To Create Processes
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Figure 27: Creating a Resource from a Process

1) Select a process from the PPR Navigator Process View. Drag the selected
process to an empty space in the Manufacturing Concept.

2) Release the mouse button. Select the required plantype from the dialog.
When selecting a plantype, you also need to specify the resource type to
be planned and inserted into the Manufacturing Concept. Such a resource
plantype might be a machine or a buffer.

3) Use the Properties dialogs to edit the new resource.
Retations X

Name J oK I
Resource is used by Process
Resource runs Process Cancel |

Figure 28: Select Relation from the Dialog

4) Click OK to confirm your entry. You can plan the newly created resource in
the manufacturing concept; for example, set the properties and link to fur-
ther resources.

3.4.2 Assigning a Worker to a Station

Machines must be operated, transports must be performed, and even in the
automation era, there is still the need to set up and maintain machines or to
equip them with new tools. Workers are essential for the process and planning.
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Note

To link a worker to a resource, you can follow the same procedure as when
linking a transport tool to a resource.

ml 1) Activate the worker symbol featuring a smiley face. The symbol is shown
below.

You have activated this warker symbaol
<«—|inthe toolbar to insert it into the
ke Manufacturing Concept. When the

symbol is active, it will be highlighted in
yellow.

Figure 29: Smiley Face Symbol

o
J This symbol must be activated whenever you want to insert a worker into a

Manufacturing Concept. Workers can be assigned either to value-adding
stations, non value-adding stations, or test stations.

— - Click this blue field, press the
= ¥ left mouse button, and drag the
link to the station while holding
a2 M down the mouse button.
New Worker New Machine

I —

Figure 30: Connecting a Worker to a Station

Tao link two stations, the blue field
next to the worker symbol must be
clicked twice. Drag the required
links between the individual clicks.

N

O B J ]
O Iy {1y
New Worker New Machine New Machine

Figure 31: Connecting a Worker to Two Stations

0) Caution

Whenever you assign a worker to a station or a group, you must first open the
required station/group. The same applies to a group within a group. To open a
group, simply click + sign of a closed group symbol.

2) Click blue box above the symbol to establish the connection.
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Open the group using the plus symbol to link a
worker to a station from the group.

O H™MY {&Y

New Worker New Machine New Machine

Figure 32: Assigning a Worker to a Station within a Group
O
New Transport T¢

| Again, simply click the blue symbol and
i establish the link as usual.

m
I

e
New Worker

Figure 33: Connecting a Worker to a Transport Tool

3) Click worker symbol in the toolbar.

4) Insert the symbol into the Manufacturing Concept. Deactivate the symbol
by a single click of your mouse if you do not want to insert any further
workers into the Manufacturing Concept.

5) Click blue box above the worker symbol. Hold down the left mouse button
and draw the connecting line to the target symbol. Release the mouse but-

ton. Now you have successfully linked a worker to a station.

6) If you want to assign the worker to further stations, follow the same proce-

dure.
Insert a new worker symbol, click the
blue field and link it to the station.
- v
O | =L
Asead 4 ™ e
New \Worker New Machine Mew Warker

Figure 34: Connecting Two Workers to a Station
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3.4.3

Linking a Buffer

Even in times of globalized competition and just in time production, the follow-
ing is true: A material flow is only as good as its buffer organisation. A few
parts in the buffer are always better than a two-hour standstill of a machine.
Realistic planning concepts include lead times, i.e. parts intended to bridge
production flows. This can be achieved by using a buffer. The buffer location is
of minor importance for our purposes. It may be located either at the cus-
tomer’s site, in your own warehouse or between individual production sites.
Optimum buffer planning means more than just increased safety in the mate-
rial flow. It also shows that a planner is able to assess production flows on a
realistic basis. It is therefore important to evenly optimize the use of buffers for
the entire production flow.

It is actually a pity that buffers do not have the smiling features of a smiley
face. However, this symbol is equipped with different elements that are typical
of buffers. The buffer symbol is shown below.

O ou have activated this symbal in
the toolbar to insert it as a buffer
<«——into the Manufacturing Concept. The
yellow colour indicates that the

New Buffer symbol has been selected and is
active.

Figure 35: Buffer Symbol

Note

This symbol must be activated whenever you want to insert a buffer into a
Manufacturing Concept. You can use this symbol to connect buffers with sta-
tions or transport systems.

To Insert a Buffer

1) Click buffer symbol in the toolbar. It is highlighted in yellow, showing that it
is ready for operation.

2) Insert the buffer symbol into the Manufacturing Concept. If you do not re-
quire further symbols, click again the buffer symbol in the toolbar to deacti-

vate it.
O Wy O
1| M ~ M+
M: Spin New Machine Click here, once the
< cursor has taken the

form of a pencil. Then
drag the cursor to the |
L target, e.g. to the
buffer.

W

New Buffer

Figure 36: Inserting a buffer

3) To connect a buffer, the pointer must assume the shape of a pencil.
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4) Press the left mouse button and hold it down until you have connected the
buffer to the station. The arrows on the black connecting line indicate the
flow direction. If you want the material flow to run from the station to the
buffer, you must draw the connecting line from the station and vice-versa.

3.4.4 Linking a Transport System

To transport goods, it is necessary to determine the type of goods, the con-
tainer used and how the goods are going to be transported. For this purpose,
you must define and describe the transport.

3.4.4.1 Inserting and Linking a Transport System
1) Click one of the transport symbols in the toolbar. It becomes yellow.

New Transport Sy

You have selected one of the transport
symbols (e.q. Transport System, FYW/BYY
<«———|Transport or Interlaced Transport) to be
inserted into the Manufacturing Concept.
The symbaol will be highlighted in yellow
once it is activated and is now ready for
insertion.

New Tranzport Sy

New Interlaced T

New Interlaced T

Figure 37: Example - Transport Symbols

ml Note

This symbol must be activated whenever you highlight and insert a transport
system into a Manufacturing Concept. The inserting procedure is the same for
all transport symbols. Please refer to the Figure 38.

2) Insert the transport symbol into the Manufacturing Concept.
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3.4.4.2

Circulation

-

Icon for cir-
culation

Select the required
transport symbal to be
inserted from this bar.

B Manufacturing Concept - Building

— o - 5] —!HH"»— o ﬂli— -} j
Tranzport System  Transport System  Transport System  Inteslaced Transp Intedaced Tranzp Xrﬂ-'hccd Trarzo
‘ o
Zoom: 100 %
I s I 6 | 7 J 8 J 9 J
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10 X
3 New Buffer ;
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Figure 38: Example of a Transport - Machine

3) Click the transport symbol when the cursor has assumed the form of a
pencil and draw a link by moving it to the target station while holding down
the left mouse button.

4) Release the mouse button. The station is now connected to the transport
system.

Relating Chained Transports to Circulation

The circulation resource refers to logistics processes which take place on an
assembly line and whose individual stations are continuously connected to one
another. Parts are transported between the individual stations by chained
transport units. With the circulation resource, you can relate these chained
transports, and in the properties dialog you can define the logistics data. The
circulation resource is also used for related chained transports to provide data
for the simulation in a simple and fast manner.

The circulation resource is used in closed systems, such as transport or as-
sembly lines whose transport units are continuously connected to one another.
Please refer to the Defining Interlaced Transport Properties.

Settings in the Plantype Set for Circulation Resource

The settings for circulation are made only in the plantype set in the System li-
brary. You cannot plan a circulation without these settings. Make the following
settings in the respective plantype set used for your project:

1) Enable the Display in process graph field.

2) Assign the bitmap for the circulation resource.
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Make the settings in
the plantype set of
the system library for
circulation resource.

Select the relation
from the dialog.

Icon for chained
transport.

i Circulation <Umlaufz =1ox]
General | Notes I =
Type Name IlJ rlauf
Sorting criterium I LI
Sort Number |1 4
Recursiv o
Top Level {1
Showin Graph v
| Bitmap for Graph Ilb_conveyor_big.bmp J
v
<] | ;l‘ﬁ

Figure 39: Properties Dialog of Circulation — Plantype Set System Library
To Relate Circulation and Chained Transports

There are several possible ways to relate the circulation resource:
= You can drag and drop the circulation to a chained transport in the Manu-
facturing Concept.

= You can create the relation in the PPR Navigator by drag and drop or you
can create the relation in the manufacturing concept.

Relations made in the PPR Navigator may necessitate the selection of the re-
lation in a dialog. Whether this dialog appears depends on your configuration.

You may use only the relation plant related with plant (reverse) for relating
the circulation resource to a chained transport.

verkniipfe Umlauf <Umlauf 1, 1> mit Verketteter Transport =¥ erkettote X|

Name l 0K I
plant connected projectwide with plant
Cancel I

plant connected projectwide with plant reverse

Ressource verknupft mit Ressource

Figure 40: Select Circulation for Relation Dialog
To Drag the Circulation to the Manufacturing Concept

1) Select the circulation resource in the PPR Navigator in the resource struc-
ture.

3) Drag the relation to the chained transport in the Manufacturing Concept.

4) Select the relation. Please refer to the Figure 40.
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Figure 41: Relating Circulation by Drag and Drop

5) Confirm the selection with OK. Circulation and chained transport are re-
lated to one another.

{™MY I > ™M

-

Figure 42: Blue Line Indicates the Relation

6) Save the Manufacturing Concept.
7) Open the context menu in a free field in the Manufacturing Concept.

8) Click menu entry Reload. The blue line marks the link between circulation
and chained transport.

3.4.4.3 Relations in the PPR Navigator

1) Select the circulation resource in the PPR Navigator in the resource struc-
ture.

2) Drag the relation to the chained transport in the resource structure.

3) Select the relation in the dialog. Please refer to the Figure 40.
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Figure 43: Relating the Circulation in the PPR Navigator by Drag and Drop

4) Confirm the selection with OK. Circulation and chained transport are re-

lated to one another.

3.4.4.4 Relations in the Manufacturing Concept
1) Drag the mouse pointer to the circulation icon.

Circulation

-m]]]bﬂ 2) Drag the mouse pointer to the chained transport. Circulation and chained

transport are now related.

Mouse
pointer as —{ M ] gl
pencil. |
R BT
Iy SR\

Figure 44: Drag Mouse Pointer to the Chained Transport

{M3

v

Figure 45: The Blue Line Indicates the Relation

3.4.4.5 Selecting Multiple Items

B

You can relate the circulation to several symbols at the same time with a mul-
tiple selection of chained transports in the Manufacturing Concept. This type of
relation can be executed only by drag and drop from the PPR Navigator.

1) Select the chained transport in the Manufacturing Concept (multiple selec-

tions by pressing the control key).

2) Select the circulation resource in the PPR Navigator in the resource struc-

ture.

Manufacturing Concept
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3) Drag the relation to one of the chained transports in the Manufacturing

Concept.

=% Line, 1
- ML, 1
G- fh M:P2, 1
W g MP3, 1
- MiP4, 1
&4 mips, 1
-8k MPs, 1
W g MP7, 1
Multiple selec- & 4 Mo, 1
tion of chained &4 MiPRY, 1

-8k M:PRZ, 1
transports. &4 Transport, 1

&4 buffer, 1
b

Eﬁ’q Chai Transport, 1

1%

-

Figure 46: Multiple Selection — Relating from the PPR Navigator

4) Select the relation in the dialog. Please refer to the Figure 40.

5) Confirm the selection with OK. Please refer to the Figure 47.

6) Confirm the message with Yes. Circulation and all selected chained trans-
ports are simultaneously related to the circulation resource.

Manufacturing Concept = Li

,\6} Link to all marked symbols?

Yes

No

X|

Figure 47: Confirm message with Yes

7) Save the Manufacturing Concept.

8) Open the context menu in a free field in the Manufacturing Concept.

9) Click Reload. The blue line indicates the relations between circulation and
chained transports.
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3.4.5

a

B

{™3 g M} i

-

Figure 48: Relation between Circulations by Multiple Selection

Inserting/Linking a Test Station

Imagine all parts have already been produced and sold. Meanwhile, the cus-
tomer has started production, intending to assemble the parts during the third
assembly operation. The quality engineer interlocks the parts: What would
have to be done now? Even though your company has been certified accord-
ing to the ISO 9001 standard, a batch has apparently reached the customer
without undergoing any test operations. No offence meant! Yet the old maxim
is still true: Control is better than running after things! This section describes
how to insert a test station and how to define the respective properties. How-
ever, you are the person in your company who decides which parameter and
values are to be defined. We can just show you the way.

To Assign a Teststation

1) Activate the Teststation symbol. Once activated it get highlighted in
yellow.

You have activated this test symbol in
the toolbar to ingert it into the

E <«—|Manufacturing Concept. The symbaol
will be highlighted in yellow, thus

Teststation A e :
indicating its active state.
Drag to link the test station.
a
Y [~ YR [
{ ™ M .= LM =0 [ MY}
M Spen M N New Trarcoos 51 M Om G Tesl station M:Gincna

7
New Euliel Wkt

Figure 49: Assigning a Station to a Test Station

Note

Always keep in mind that workers must be assigned to stations and not vice-
versa. To link them to a test station, you need to click the blue sign above the

symbol.
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oy
© Click this blue symbaol to

New Worker assign a transport t'30|_ or
a worker to a test station.

L] ;*———
MNew Transport T¢

Figure 50: Assign Transport Tool

2) Drag the cursor across the test symbol until it assumes the shape of a
pencil. Now press the left mouse button and select the link while holding
down the mouse button.

3) Drag the cursor to the station and release the mouse button. You have
successfully linked a test station.

4) When you have established the link, you should define the test station
properties. Of course, this could be also done before establishing a link. In
any case, you should now familiarize yourself with the menu.

Click here to link a test station while holding
down a mouse button. Don't drag befare
the cursor has taken the form of a pencil.

Figure 51: Linking a Test Station to a Station

3.5 Step Value in the Manufacturing Concept

g

9

In Version PE 5.12 you can use all configured attributes for the step value. The
step value is as of this version preset for the respective plan type.

For example, the deviations from planned investments above the step value
for machines (resources) can be displayed in the Manufacturing Concept.
However, this option is only available if you have indicated a step value.

The step value is preset directly for the plan type in the toolbar with the func-
tion PE 5.12.

For more information, please refer to the Process Graph Manual.

This chapter briefly discusses the principal procedure. In addition, this chapter
includes a schematic diagram for the step value (Please refer to the Figure
56).
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3.5.1 Presetting the Step Value for Machine Plan Type

This example shows possible deviations from the planned investment above
the step value for all resources of the machine plan type. The third line under
the plan type in the toolbar is used exclusively for the attribute step value.

1) Double click to open the attribute selection dialog. In the example, the
attribute dummyinvest is used for estimated investments.

2) The target value (planned investment) is entered in Euros, the deviations in
percent.

Maschine

Component
Number
Estimated

x|
Name I Prompt Al
dbl_attnbute_& Vale &
dbl_attibute_7 Value 7
dbl_atibute_8 Value 8
dbl_attibute_9 Value 9
depreciationduration Depreciation Duration
dummarve: E stmated Investment
floceheight Floor Height
graphicinsertpositionx Graphic Insert Position X
graphicinsertpositicny Graphic Insert Posttion 'Y
graphicinsertpositionz Graphicinsert Position £
height Height
nistallation Instalation
length Length
maintenance Mantenance -
4| = | B
Target value [Euo] I1 20
Step vahe lower than target I1 0
Step vakie bigger than farget [0
OK I Cancel

Figure 52: Attribute for Step Value Dialog
m The result is represented by colored symbols in the Manufacturing Concept:

= A step value of 10%, the icon is green in the interval (Step value lower than
target) from 100% to 90%. A yellow icon indicates an investment deviation
between 80% and 90%.

= An investment deviation under 80% is indicated by a red icon - just as are
investment deviations > 100% (Step value bigger than target).

3) Click icon above the resource machine. The values preset for the step val-
ue are displayed along with the planned investment sum for the resource.
This data allows you to immediately correct the presets in the Properties
dialog.
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DELMIA Process Engineer x|

4\

Estimated Investment = 120.00
Target value = 120.00

Step value lower then target = 10.00
Step value bigger then target = 10.00

B 0 &M m =M
1M MY MY}

Figure 53: Example - Display Target Value Met, Green Icon

|
) E stimated Investment = 800.00
{ e Target value = 120.00
Step value lower then target = 10.00

Step value bigger then target = 10.00
= @ E3

— AT —{ 11—

Maschine Model

Figure 54: Message Displays Investment Sum — Correct Deviations

Machine Occupancy

The occupancy can be displayed for workers and machines, just as in previous
versions. In the example, the attribute occupancy is used for displaying the
step value. Please refer to the Machine Occupancy Script.

Note

The result of the preset target value is displayed only if you run the script for
the resource occupancy beforehand.

Maschine

Component
Number
Occupancy

x x x
/i Occupancy = 95.91 Occvpancy = 32.76 0 =66.14
/YN Tagetvalue = 10000 (AN Tagetvaive - 10000 /YN Taigd vake = 10000
Step value lower then targat = 5.00 Step vahe lower then target = 5.00 Step value lowes then target = 5,00

Step value bigget then target = 5.00 Step value bigger then tagat = 5,00 Step vahie bipges then target = 5,00

| |
v v
H B0 O @ H 30
M ™M - M I—
Maschine P1 Maschine P2 Maschine P3
001 0oz 003

Figure 55: Example: Machine Occupancy Target Value
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3.5.2 Schematic Diagram of Step Value

In principle, there is no limit for the step value in the program. However, the
entered values should be realistic. Entering a step value automatically defines
a section in which the investment deviations are recorded.

S = step value
x = step lower (%)

Y = step bigger (%)

S*x/100 S*x/100 S*y/100 S*y/100

rA\rA\WH/—H

0% 100 %

O | | O | :
— —I i}
| |s

T !

Figure 56: Example of a Defined Section — Step Value

The step value controls the traffic-light function. Similar to traffic lights, the
icons above a resource are displayed in red, yellow, or green. Each display
corresponds to the currently recorded occupancy.

= Red marks the endangered section. The section marked in red is always
beyond the section that has been defined by the step value.

= Yellow means, that occupancy is approaching the limit of the section per-
mitted.

= Green means that occupancy is at its optimum level. Please refer to the
Figure 56.

3.6 Displaying Product Flow

In Version PE 5.12, the product flow for resources is executed in the Manufac-
turing Concept via the context menu entry Display product flow.

Product flow is no longer displayed in the symbol layout as in previous ver-
sions. The product flow can be displayed for all resource symboils linked to
products in the Manufacturing Concept. The product flow is displayed in green.

Products that are faded out in the Manufacturing Concept by a filter are not
displayed.

To Start Product Flow via the Context Menu

1) Open the context menu in a free field in the Manufacturing Concept.

2) Select Show product flow.

Manufacturing Concept Version PE 5.19



Creating/Editing the Manufacturing 41

Compress »
Hierarchy »
Reload

Attributes at Same Time
Execute Script

Symbols »| Show product Flow
Calculation »  Positioning

Multiple usage »  Show marked symbols
Layout »  Unmark symbols
Process Graph »  Markal

Extended Properties

Properties

Figure 57: Context Menu — Show Product Flow

To Select a Product

1) In the dialog Select product, select a product to show its product flow.

2) You can always select several products at the same time. Press and hold
down the Ctrl key to select more than one product.

x
Product l
Teil Modell 42

Figure 58: Select Product Dialog

3) Click OK to confirm the selection. The resources that are linked to the se-
lected product are displayed in green.

H B0 H B0 O @ O
P1 P2 P3 Maschine Modell
New Plant New Plant New Plant a0

Figure 59: Green Display — Product Flow in the Manufacturing Concept

To Unmark Symbols

1) Open the context menu in a free field in the Manufacturing Concept.

2) Select Unmark symbols. Please refer to the Figure 57.
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3.7 Creating a Layout

This symbol
starts the
search function.

a

Use Create Layout function (Figure 61) to create a layout for an existing
Manufacturing Concept, for example, to position the machines and stations
planned in the Manufacturing Concept, in the layout. You cannot create a lay-
out unless you have assigned the corresponding system items to each ma-
chine and station beforehand. The objects are assigned to the system items in
the system library. You can use the Finder to quickly find a system item. Al-
ways assign system items to the object using drag and drop. There are two
ways to assign system items to an object: You can either directly drag the sys-
tem item to an object (machines, stations) in the Manufacturing Concept or
drag it to the object in the created resource structure of the PPR Navigator
(Project View). Please refer to the Figure 60.

Note

Please read the Finder dialog box and Application of the PPR Navigator in
the PPR Navigator Manual.

s
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Figure 60: Assigning System Items in the Project View

Layouts of manufacturing concepts can be shown via the context menu in the
manufacturing concept as of version PE 5.14. Furthermore, the three layout
functions have been integrated under one menu item in the context menu. The
display for a layout in the manufacturing concept can be shown both for a re-
source and for the whole manufacturing concept.
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3.7.1

3.7.1.1

Compress »
Hierarchy »
Reload

Attributes at Same Time

Execute Script

Symbols »

Calculation »

Multiple usage »
»
»

Layout Create
Process Graph Show Graphic
Extended Properties MNew

Properties |

Figure 61: Context Functions Layout in the Manufacturing Concept

Layout Functions

There are three functions available for editing a layout for an overall manufac-
turing concept:

= Create Layout
=  Show Graphic
= Create New Layout

In order to start the layout functions, click free field in the manufacturing con-
cept and open the context menu.

Create Layout

Use Create Layout only for arranging the resources in the layout. The re-
sources are arranged and displayed in the layout according to the sequence
specified in the manufacturing concept.

Use this function when you assign resources to graphic icons (system ele-
ments) or if you have created a new manufacturing concept and have ar-
ranged the assigned graphic icons in the layout. The layout is displayed using
the context menu. Please refer to the Figure 61. The procedure involves the
following steps:

In the example, a manufacturing concept has been created with various re-
sources. In the first step, assign the graphic icons (system elements) to the re-
sources. In the example, these graphic icons are to be assigned via the Gen-
eral Search.
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Figure 62: Assign System Elements via the General Search
@4 1) Open the General Search.

2) In the Search, select the category, (Machines in the example).

3) Select the system element in the list and drag and drop it to the resource.
In this way you can assign graphic icons to all resources (system ele-
ments). Please refer to the Figure 62.

The assigned graphic icons (system elements) are shown without arrangement
in the layout. Please refer to the Figure 63.
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Figure 63: Graphic Icons shown in the Layout without Arrangement

To Show Arranged Graphic Icons in the Layout

1) In order to start the function Create Layout, click free space in the
manufacturing concept. Then press the right mouse button and click
Create Layout (Please refer to the Figure 64). The graphic icons are
arranged if the message A new layout was created appears on your
screen.

[ [T 5! [T ] A
&= gl (&= ZE—
M1 M M 1
Compress »
Hierarchy »

Reload

Attributes at Same Time
Execute Script

Symbols
Calculation »
Multiple usage >

Layout
Process Graph
Extended Properties

Show Graphic
MNew

Properties

Figure 64: Start Create Layout via the Context Menu

Show Graphics

You can display the system elements assigned to a selected resource (graphic
icons of the resource) via the context menu Layout < Show Graphic. The
function Show Graphic is available only for individually selected resources.
Show Graphic is not available for the simultaneous selection of several re-
sources.

1) Open the context menu in a free area in the Manufacturing Concept.

2) Select Layout < Show Graphic.

The Graphic Symbols are shown as arranged. In the example, these are three
machines, a buffer, and a means of transport.
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3.7.1.3

Figure 65: Show Arranged Graphic Icons in the Layout

New Layouts
Use this function to create an alternative layout for a basic Manufacturing Con-
cept.

1) Click Layout < New in the context menu. Please refer to the Figure 64.

2) Specify the data for the new layout in the Properties dialog. Please refer
to the Figure 66.

Machne <New Mathine, , 1 3 ..J.D.lﬂ
Geees | nesstvent | Orizaton| &eeo | Swubsion] Giaone Sernon | Wotss 4] 2] =
Coargonmnt Naxe [Hew Mactine
Nunbas l)huﬂl’
Itwemwnd. Typoe | Nt accarsste >
Shit Modd T~ |
Ordes Do 7000 v
Supply Date Fes 10202 z
Langh [002
Wi l0.0J "
Hagn ]o,m n
Alienarin Set =
Prywe: | i
Faocted Pors Corcemed [~ e
Fiaskoe NC b Procesr |
Wit Change Proteedd. [~
Flox Heght |oawe
~ Tivelanga -
Nodted [22102062 710333
Creuned | |2210200271.0136 ‘
2

Figure 66: Properties Dialog for the New Layout

3) Confirm the entries in the properties dialog with OK. The message
indicates that the new layout has been created.

DELMIA Process Engineer b |

& Create layout is complete

Figure 67: Layout Message Finished

The newly created layout can be edited: Please refer to the Editing a New
Layout.
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Editing a New Layout

After the new layout has been created, it can be edited as shown in the follow-
ing steps:

1)

1)

2)

3)

4)

The display of an (alternative) layout created in this manner can be viewed
using the function Edit Graphic.

You can assign new graphic icons to the layout directly by drag and drop.
After being saved, these graphic symbols are used in the bills of material
tree of the new layout as well as in the layout. You can re-design the layout
in this view. You do not need the function Create Layout in order to do
this.

In order to open the new layout, switch to the project view of the PPR
navigator.

Select the hierarchical level for which the manufacturing concept or layout
is created in the resource structure.

Click Layouts tab in the right display area.

All alternatively created layouts of this manufacturing concept are dis-
played.

Select the layout and open the context menu. Select Open in Process
Engineer. Please refer to the Figure 68.

E ﬁ'r PPR-Navigator

5 U5 BOM Entries —:ll.= Layouts I—:"_= Generall —:'l_= !nvestmentl —:'l_= Simula
453 New Produkt Archiv, 1
o] @ New Prozess Planung, 1
= \a MNew Ressourcen Sicht, 1
=& New Konzeptplanung, 1
= E Mew Planungsvariante,
I} —:'I_= FK Bearbeiten, 1
-2l -2, 1
-l FK 3, 1
- 2hE Fra, 1
w-==h Fxs, 1
w2l Mew FK, 1
o) ’-3 German
[#-4Z3 Project Library

Simulation script Resource Name Resource I

Attributes at Same Time
Change Protocol

Show. Graphic

‘ersions

Balancing

Calculation

Coderules

Extra

Find Usage

Line Mumber

Y ¥ ¥ v v v

Openin
Permissions
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Cut
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Figure 68: Switch from the Display Area to the Resources

3.7.2.1 Editing Graphics

Open the new layout from the Resource View using the Graphic < Edit
context function. (Please refer to the Figure 69).
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Figure 69: Edit Graphic Context Menu
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In the example, a floor with a grid is made visible and the buffer is placed in

another location. Please refer to the Figure 65 and Figure 70.

For more information, please refer to Graphic Tools Manual.

Figure 70: Edit Alternative Layout

3.8 Creating Multiple Usage

You can use the Create multiple usage function to create a further alternative
Manufacturing Concept. This function is designed to reuse a Manufacturing
Concept for independent editing purposes. Multiple Usage is also referred to
as a master/slave relation between the base concept and the reused version.

The Create multiple usage function copies any objects (resources) created in
the base Manufacturing Concept as well as any relevant master data. How-
ever, the properties of these objects can only be edited on a limited scale. The
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Process Engineer configuration defines the fields that can be edited in the
Properties dialog. You can delete these objects using the Delete function dur-
ing Multiple Usage. However, they remain unchanged in the base Manufactur-
ing Concept. While configuring the Process Engineer, you can specify the
properties that can be edited using the Attributes function.

You can edit the original operating functions, i.e. moving or deleting objects, as
you like.

If you create new resources during Multiple Usage, you can fully edit all prop-
erties. The editing process during Multiple Usage provides the same functions
as an editing process in the Manufacturing Process. You can do the following:

= Create a new layout
= Delete objects and add new ones

= Create a new process during Multiple Usage

1) To start this function, click Multiple Usage < Create in the context menu.

1= -l.‘H[ - e [(Nl
R

[ o Compress »
Hierarchy >
® Reload
Attributes at Same Time
Execute Script
Symbols >
Calculation >

Multiple usage
Layout » Upgoing
Process Graph | CEEEEEESSS
Extended Properties

Properties

Figure 71: Creating a New Derived Manufacturing Concept — Context Function

2) The Properties dialog allows you to enter specific data for Multiple Usage.
Such data may include a designation or informtion on how to change the
dimensions (length, width, and/or height) for the Multiple Usage project.
Please refer to the Figure 72.
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Figure 72: Properties Dialog - Multiple Usage

Calling a Layout for Multiple Usage
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To call the Multiple Usage function, you first have to change to the Project
View (PPR Navigator). You can select the hierarchical level of the resource
structure for which the Manufacturing Concept has been created. A new tab
(Reusage of MC) has been added to the right display area (object list).

1) Click Reusage of MC tab in the right display window.

2) To edit Multiple Usage, you have to return to the Resource View. Select
the Multiple Usage item from the display area. Click Open in < (Process
Engineer) in the context menu. Please refer to the Figure 73.

& Reusage of MC IT_= BOM Enlriesl =k Layoutsl 2l General

Simulation script Resource Name Re

Attributes at Same Time
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Versions
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QUEST
YNC

Cut
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Figure 73: Opening Multiple Usage PPR Navigator Object List
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3) If you are in the Resource View, open Multiple Usage using the
Manufacturing Concept < Open context function. Please refer to the

Figure 74.
1”_: Copy of Mew »
Attributes at Same Time

Open Automatic Line Balancing (ALE)

Show all Components

Calculation 4

Extra »

Find Usage »
>
»
>

Graphic
Manufacturing Concept

Compare
Delete
Open

Permissions

Figure 74: Opening Multiple Usage from the Resource View

Multiple Usage with New Resources

Three new objects (resources) have been created during Multiple Usage. To
create the layout with these three additional objects, you have to restart the
Create layout context function. You can only view three objects in the layout
after having assigned the required system items from the System Library.

Bl Manufacturing Concept - Building =18 x|
D Bl {0} =27 —O— >
Text Growp Machine Machne [non vak Testmachine B:lj;l
Z‘t‘mm: 25 % ) .
i 23| €l s|e) 7| 8| 80|23 18] 5] 18] 17| 98] 19
2 =
= LA
|
= oL oL
T —
7|
8|
=] O
| < | LI;/;I

Figure 75: Multiple Usage with Three New Objects — highlighted in Yellow

The three new objects (resources) have been inserted in the Multiple Usage
layout. In Figure 76, you can see the three work benches (violet) in the fore-

ground.

858D cene cotor “New Busding™ SN =TEY

- _____________________________________|

Figure 76: Layout for Multiple Usage with three New Objects
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3.9 Run-Up Calculation

The run-up calculation (Upgoing function) displays and calculates additional
costs for newly planned objects (resources) that incur for Multiple Usage. This
function can be used if you are planning to reuse the Manufacturing Concept
and intend to calculate additional costs.

The additional costs calculated for Multiple Usage can be used as a basis for
any further decisions: for example, when considering an appropriate point in
time to buy new machines.

m Let us assume you are planning a new assembly line. In the current year, the

assembly line is to be equipped with assembly stations or robots. Further re-
sources are to be bought for the same assembly line during the following five
years. You may now calculate and consider such future costs for your current
planning processes.

3.9.1  Starting an Upgoing Calculation

1) Press the right mouse button on any empty space in the Manufacturing
Concept. Please refer to the Figure 77.

2) Click Upgoing. The Select Manufacturing Concepts (for upgoing)
dialog opens. Please refer to the Figure 78.

Compress >
Hierarchy »
Reload
& ~[K) - e (K] Attributes at Same Time
g I Execute Script

»e 0o o Symbols >
Calculation »  Create

o Multiple usage
Layout >
Process Graph »

Extended Properties

Properties

Figure 77: Starting an Upgoing Run-Up Calculation

3) Select the required Manufacturing Concept from the left window. You must
select two Manufacturing Concepts for each upgoing run-up calculation.
Please refer to the Figure 78.

4) Click double arrow after selecting the required Manufacturing Concept to
view the Manufacturing Concept in the right window of the upgoing run-up
calculation. Select the Calculation Date using the Select button.
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Figure 78: Selecting Manufacturing Concepts for Upgoing (run-up) Calculation

5) Click Upgoing button. The dialog displaying the results opens. Please re-

fer to the Figure 79. Please refer to the Comparing Manufacturing Con-

cepts.

{ Upgoing Manufacturing concepts 3

x|

Area [m2]
Area Costs [UaA_CUR...
Area Side Costs [UA_ .

Worker amount Salamy..
Worker amount Direct
Worker amount indirect

Costs of worker [UA_...
Costs of worker [U&__..
Costs of worker [U&_...
Sum [UA_CURRERNC...

Costs of buffer [UA_C...
Costs of buffer [UA_C...
Costs of buffer [UA_C...

Export |

Yalueweighted Occup...

Sum of medium costs ...

o
n.c. [Costs are zero)

ocoo o oooo ocoo ooo

Pint |

Valuation |_Mew Building (19.02.2002) |__ Building (20.03.2002) | Close |
Investment [TUA_CU._. 0.0 0.0
Software Costs [TUA_... 0.0 0.0 Help I
Tool Costs [TUA_CU._.. 0.0 0.0
Sum [TUA_CURREMN... 0.0 0.0
Installation [TUA_CU... 0.0 0.0
Customs [TUA_CURR... 0.0 00
Transport [TUA_CUR... 0.0 0.0
Spare paits [TUA_CU... 0.0 00
Risk allowance [TUA. .. 0.0 0.0
Sum [TUA_CURREN... 0.0 00
Running tool costs [U... u} 1}
Maintenance [UA_CU... i}

n.c. [Costs are zero]

ocooo [} oooo ooo ooo

Figure 79: Result of the Upgoing Run-Up Calculation

3.10 Comparing Manufacturing Concepts

A comparison of Manufacturing Concepts can be performed either in the Re-

source View or in the Manufacturing Concept. You can use the Compare func-
tion, for example, to analyze the difference in costs between the Manufacturing
Concepts involved in the comparison process.
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3.10.1 Comparing Manufacturing Concepts — Resource View

]iﬁ Flesourcel 1) To compare two Manufacturing Concepts, you must first open the
- Resource View.

2) Select the highest possible hierarchical level from the structure tree (this
hierarchy corresponds to the level that has been created for the Manufac-
turing Concept).

3) Press the right mouse button and click Manufacturing Concept < Com-
pare. Please refer to the Figure 80.

BRResource
E-==i

Mew >

Attributes at Same Time

Open Automatic Line Balancing (ALE)
Show all Components

Calculation

Extra

Find Usage

Graphic
Manufacturing Concept Compare
Permissions

#-E
rrm rerem rreen REER DU DRS040

(e

Figure 80: Comparing Manufacturing Concepts —Resource View

3.10.2 Starting the Compare Function from Manufacturing Con-
cept

1) Left-click an empty field in the Manufacturing Concept.

2) Press the right mouse button and click Compare.

Click an empty field in
the Manufacturing
Concept.

Compress »
Hierarchy >
Reload

Attributes at Same Time
Execute Script

Symbols 4

Calculation id  Recalc status field
Multiple usage » Compare

Layout »

Process Graph »

Extended Propetties

Properties

Figure 81: Manufacturing Concept — Compare function — from Empty Field

3) The Select Manufacturing Concepts (for Compare) dialog appears.
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Enter a calculation date or .
select one using the Select The selected Manufacturing

hutton. Concepts.

Sedect Manufacturing concepts (for compare) x|
o 202 ¥|  Seel Frocess Marlachar Date Compas
& bee r —] Wkl Bukdg 2810002 —l
= W Wokpln Wosglan Now Staton 28102002 Cancel
B9 Now Stalon —]
B Newtine =52 wb |
2 Buldng A
Be Prodaction Pan
4
«| | 2
Remove '|€ Cacadation Db Assume I
Select the required Click here to add the Click here to remove a
Manufacturing Concept Manufacturing Concept selected Manufacturing
from this wind ow. Concept.

Figure 82: Adding a Manufacturing Concept for Comparison

To Start a Comparison

4) Select at least two Manufacturing Concepts for comparison from the left
window.

>> 5) Click double-arrow sign after each selection to add a Manufacturing
Concept to the right window for comparison.

6) Type the valuation date or select one using the Select button.

7) Click Compare in the right window. The dialog displays the result. Please
refer to the Figure 83.

8) Click Export or Print to export or print data.
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: Compare Manufacturing Concepts = x|

Valuation | Buikding (28.... | New Station... | - Close |

Investment [TEuro] 00 00

Software Costs [TEuro] 00 00 Help

Tool Costs [TEuro] 00 00

Sum [TEuro] 00 00

Installation [TEuro] 00 00

Customs [TEuro)] 00 00

Transport [TEwo] 00 00

Spare parts [TEuro] 00 00

Risk allowance [TEwo] 00 00

Sum [TEuro] 0o 00

Running tool costs [E... 0 0 5
Mantenance [Eura] a 0 These two columns display
Valueweighted Occup... ne. [Costsa., nc, [Costsa. % the results of the selected

Manufacturing Concepts.
Area [m2]

Area Costs [Euro]
Area Side Costs [Euro]

coo

Worker amount Salary.
Worker amount Direct
Worker amount indirect

a00

Costs of workes [Euro]..
Costs of workes [Euro]..
Costs of workes [Euro]..
Sum [Eurc]

o ocooo
co0Oe 000 000

=]

Sum of medium costs ..

Costs of buffer [Euro] .. 0 0 l]

Export | Pint |

Figure 83: Comparing Manufacturing Concept — Dialog Showing Results

3.11 Opening Work Load Balancing

Using work load balancing, resources such as assembly stations are balanced
with processes. Work load balancing is opened using two dialogs — balancing-
list and column diagram — which mirror the current situation in the planned
manufacturing concept. The two diagram views of work load balancing allow to
move existing processes or to add new processes from the process structure.

Upon saving of the work load balancing, these changes also apply to the man-
ufacturing concept. Properties of resources or processes cannot get edit in the
work load balancing.

Processes can be moved easier in the work load balancing between the
planned resources in the manufacturing concept.

For more information, please refer to the Work Load Balancing Manual.
1) Ensure that the field MC Collaboration is activated in the configuration of
work load balancing. This field must be activated to connect the

manufacturing concept to the work load balancing. Work load balancing
can only be opened directly from the manufacturing concept.

= After the configuration for work load balancing has been created.

After unique assignments have been made between resources and proc-
esses that are used for the manufacturing concept.

For more information about the configuration of work load balancing please
refer to the Administration Manual.
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You may open work load balancing for the selected resources and for the en-
tire manufacturing concept. The processes and resources are shown accor-

dingly in the two diagrams.

Opening Work Load Balancing for an Entire Manufacturing

Concept

1) Open the context menu on a free field in the manufacturing concept and
select the menu item Open Work Load Balancing (WLB).

| | Compress
{} (I} {} {m} Higrarchy
Reload

Paste (Graph)

Attributes at Same Time

Open Workload Balancing (WLB)
| | Symbols
® @ Calculation
Multiple usage
Layout
Process Graph
Extended Properties

vy v v w

Propetties

Figure 85: Opening Work Load Balancing for an Entire Manufacturing Concept

Opening work load balancing for Selected Resources

2) Select the resources for which the work load balancing is to be opened and
then open the context menu on a free field in the manufacturing concept.
Again select the menu item Open Work Load Balancing (WLB).
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Compress »
Hierarchy »
Reload
| | Paste (Graph)
®

Attributes at Same Time

Open Workload Balancing {(W/LE)
Symbols

Calculation

Multiple usage

Layout

Process Graph

Extended Properties

v v v v

Propetties

Figure 86: Opening Work Load Balancing on Selected Resources

3.11.1 Editing Work Load Balancing

As mentioned earlier, the resources with the assigned processes are shown in
the two diagrams for work load balancing.

Using drag and drop you can move processes or add new processes from the
process structure to a resource. After opening the work load balancing, the
work load is computed for all resources. The results are shown in the column
diagram. Changes get updated immediately. Changes are only considered in
the manufacturing concept, if you save them.

For more information about work load balancing, please refer to the Work Load
Balancing Manual.

The following three diagrams illustrate the work load for all resources of the
manufacturing concept and for selected resources.

Column Diagram of Work Load Balancing for all Resources in a
Manufacturing Concept

m B Balancing: Austaktung | Diagram Yiew 3 =101 x|
Max / Average I Average MNo. of Workers I 8
Utilization I 84.375 Opt. no. of Workers I 7
Work Ioad - Idle Time I 2.500 Opt. Idle Time I 0.313
column dia-
gram for all 3
resources. o
3.0
2.0 5 &
1.05 1
3 3
E 2 4
0.0
Name M:P1 - M:P2 - M:P3 - M:P4 - M:B1 - M:B2 -
Total Time [min] 2.000 1.000 1.500 1.000 4.000 4.000
Utilization [%] 100.000 50.000 75.000 50.000 100.000 100.000
Idle Time [min] 0.000 1.000 0.500 1.000 0.000 0.000
MNo. of \Workers 1 1 1 1 2 2
Line Austaktung | Austaktung  Austaktung | Austaktung | Austaktung | Austaktung
Station Time [min] 2.000 2.000 2.000 2.000 2.000 2.000
Modified

Figure 87: Column Diagram of Work Load Balancing for all Resources in a Manu-
facturing Concept
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Figure 88: Balancinglist for all Resources in a Manufacturing Concept

Column Diagram for Selected Resources

Eﬂalancing: Austaktung | Diagram Yiew ¥
Max / Average I Average No. of Woarkers l 4
Utilization I 100.000 Opt. no. of Workers I 4
Idle Time I 0.000 Opt. Idle Time I 0.000
4.0
3.0
207 +
1.0
0.0~
Name M:B1 - M:B2 -
Total Time [min] 4.000 4.000
Utilization [%] 100.000 100.000
Idle Time [min] 0.000 0.000
No. of Workers 2 2
Line Austaktung | Austaktung
Station Time [min] 2.000 2.000
Modified

(=15

Figure 89: Column Diagram for Selected Resources
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4. Defining Properties for Resources and Groups

Use Properties dialog and the Extended Properties dialog to enter specific
data for comprehensive descriptions of each resource.

Grey fields are not input fields. These fields are filled automatically when a cor-
responding assignment has been made for a resource.

Groups may combine similar resources, for example. The Properties for a
group are determined in the Properties dialog of a group. Please refer to the
Defining Resource Group Properties.

Note

New resources created in the Manufacturing Concept are transferred to the re-
source structure (PPR Navigator and Resource View) after saving. These re-
sources are immediately displayed in the PPR Navigator. The resources are
not be shown in the Resource View before it has been closed and re-opened.

The resource Properties can be defined either in the PPR Navigator, in the
Resource View, or in the Manufacturing Concept.

You can open the Properties menu either by using the right mouse button con-
text menu or by double-clicking the respective resource.

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

Example of newly created resources

»
-3

Eskdno, 1

M: Drd, 1

™M Grnd, |

C el o A |

™M: Spin, 1

Master, 1

New B fer, 1

MNow Interlaced Trarsport System
Naow Inkerlaced Transporl System
N Lrwe, L
MNeow Machine,
HNew Madkine,
Mo Machine,
MNeow Madhine,
MNew Trarespoet Sy=tem (FiN'), &
Mow Transport System (FW B,
Naw Workas, L

H=w Wocecker, 2

Shit model, 1

Tesx station, 1

Waorker, 1

11! Graphic Groups

Graph BOM4

Mo B0

CLLTITTITTTI R ILTINEY

fHERAREEEAENERIAEENEDNED

St

-

Figure 90: Example — Resource View Display with New Resources

4.1 Defining Resource Properties

You are provided with several tabs for both dialogs (Properties and Extended
Properties). The tabs are arranged according to their function (Please refer to
the Figure 91. The resource properties are defined according to these func-
tions.
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Figure 91: Example — Defining Resource Properties — General Tab

4.1.1  Opening a Properties Dialog from the Manufacturing Con-
cept

Both dialogs can be opened using the right mouse button context menu.

iy Hierarchy »
Take Product Links
Linked Objects
Change plantype
Split
Delete
Execute Script
Symbol »
Products »
Layout »
Extended

Figure 92: Opening Properties Dialogs using the Context Menu

Always follow the same procedure when opening a Properties dialog for a re-
source in the Manufacturing Concept. Please refer to the Manufacturing
Concept Representation.

1) Select the resource for which you want to define.
2) Click the respective resource in the Manufacturing Concept.

3) Press the right mouse button and click Properties (Please refer to the Fig-
ure 92. If you want to open the extended menu, click Extended.

4) You can enter the specifications in the input fields in the corresponding tab.
Left-click a tab to be provided with the required input fields.
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4.1.2

&)
L

L)

Mot accessable

Standard machine
pecial machine

Tab Functions — Value-Adding Resource

The tabs and input fields provided may vary for different resources in the
Manufacturing Concept. According to these settings, such differences are
shown in the following sections for the corresponding resources. The section
below describes the most important input fields of a value-adding resource.

General Tab
You can specify general process data for a resource in this tab. Please refer to
the Figure 91.

Note

When specifying general process data, remember that many of the input fields
in this tab can be used as a search criterion. You can make these settings dur-
ing configuration in the Configuration Manager.

You can clearly specify the designation and number of a value-adding re-
source in the Component Name and Number fields. The component in our
example (Please refer to the Figure 91) is a preassembly station. The M in the
Component Name input field indicates that this resource has been already
defined as a process in the Process Graph. The Component Name entry field
should contain a clear description of your resource.

Specify the resource type in the Investment Type field. You have three op-
tions to select from: Not accessible, Standard machine, or Special machine.
Thus, this selection simultaneously defines the investment types for each re-
source. In addition to this, the tab requires the following information: the Order
and Supply Dates and the resource dimensions. Furthermore, you can deter-
mine whether you want to take rejected parts into account when planning the
resource.

Investment Tab

This tab allows you to describe the costs incurred for a resource. At the very
beginning you need to decide whether you want to include estimated values
such as Estimated Investment in your calcualation or whether you prefer to
base your planning considerations exclusively on precisely calculated values.
Please refer to the Figure 93.

This decision is made using the Calc. Investment is valid box. The values for
the Calculated Investment are calculated from the structure that belongs to the
respective resource. In other words, all resources below the current resource
getincluded. The estimated value can be entered directly into the respective
input field. The Cum. Estimated Investment is calculated in the same way as
the calculated investment, i.e. by using the structure.

In addition to this, you can enter further information concerning Transport,
Customs, or Depreciation Duration. Please refer to the Figure 93.
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i Machine <New Machine,, 1= E =lol x|

-
General Investment |U!ganizalion| Area I Simulalionl Graphic Settings™ |

Software costs |3UU,UU Euro
Estimated Investment ]7000,00 Euro
Cum. Estimated Investment IU,UD Euro
Calculated Invest ID,UIJ Euro
Calc. Investment is valid &

Investment Type lSlandard mashing|

Investment Group ]

Manufacturing Costs Multiplier IO,UU b

Tool costs {100,00 Ewo

Installation {1.40%

Customs |1 00,00 %

Transport 10,00 %

Spare parts lD,DD %

Risk allowance j0.00%

Running Tool Costs ID,DD Euro

Maintenance ID,DD Euro

Depreciation Duration l4,l]l] a -
< | X 7

Figure 93: Value-Adding Resource — Investment Tab

Organization Tab

This tab allows you to define the affiliation to technical and organizational ar-
eas. The organisational identification number (Org ID) must have been previ-
ously defined.

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

The Org ID definitions are based on the designation of a specific area, the cor-
responding abbreviation and the identification number. The names of the field
can be freely configured.

The Org ID displays the structural relation of a resource. Org IDs are entered
in ascending order, corresponding to the affiliation of each resource.

To enter the Org ID you can type either with the exact designation, the abbre-
viation or the identification number.
Example of entering the Org ID

The Preassembly resource shown in the picture is directly assigned to the
Org ID 1 Assembly group. ID 1.

= Consequently, the Org ID 1 entry is 1.

= The Assembly group is assigned to the master area with the abbreviation
M. Consequently, the Org ID 2 entry is M.
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+Machine <New Machine, , 1> N .-_lQ.L’E‘

General | Investment  Cigenzation | Ares | Simdation | Graphic Settings | Noceslvwmlmmbnlao-\ﬁwlsnnlvlj

OrglD. 1 ]1
OgiD. 2 ,4
OigiD. 3 I
OiglD. 4 l
OwglD.5 [

Figure 94: Value-Adding Resource — Organization Tab

Area Tab
This tab allows you to enter the required space. The Area Costs Multiplier is
used to calculate any additionally required space for the work area.

i Machine <New Machine,, 1= 3 - 10O x|

-
Genelall Investmentl Organization &rea ISirnuIationl Graphic Settings™ |

E stimated Area |20,|Jo e
Area Costs Multiplier I‘I A

Required Space (1) I‘I 00 mé

Required Space [2) IU,EIU e

Required Space [3) IU,UU e

Required Space (4] IU,CIU e
Required Space (5] IUJJU e

Required Space (6] IU,EIU e b

Required Space (7) IIJ,EIIJ wt
Required Space [8) IIJ,IJIZI e
Required Space [3) |D,0IJ e
Required Space (10) ID,UI] i3

< | ¥ 4

Figure 95: Value-Adding Resource — Area Tab

Simulation Tab

This tab allows you to specify the values that you can transfer to a simulation
program interface. To do this, you are provided with two options. One option is
to calculate failure times. This means that the times and parameters required
for simulator calculation are clearly defined. The other option is to use the
mathematical distribution functions provided by the simulator. However, you
can choose only one of these options. The simulation fields allow you to enter
user-defined parameters that are able to define logical processes, such as a
material flow or operations of a particular machine. Examples of parameter
designations for a distribution function are “MTBF parameters” or “MTTR pa-
rameters”.
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—10] x|

Simulation I Graphic Setlingsl Notes ] Version Info_4 I (3 =

— General Attribute:

Simulation type I

Class Name I

Process Logic I

Route Logic I

— Graphic Attribute:

Quest Graphic I

Graphic D5 I

Graphic I

— MTBF Detail

MTBF I0,00 sec

MTEF Function I

MTBF Parameter 1 IU,UEI

MTBF Parameter 2 ICI,UEI

tMTBF Parameter 3 ICI,UEI

tMTBF Parameter 4 IEI,DEI

~ MTTR Detail

MTTR |0.00 sec

MTTR Function [

MTTR Parameter 1 ID,UD

MTTR Parameter 2 ID,UD

MTTR Parameter 3 IU,DU

MTTR Parameter 4 IU,DD

Mean Times are Functions [V

Figure 96: Value-Adding Resource - Simulation Tab

Graphic Settings Tab

This tab allows you to define the coordinates required to insert an object into

the layout.

i Machine <New Machine, , 1>

-~
Generall Investmentl Drganizationl Area | Simulation Graphic Settings IV—I

3 =10l ]

Graphic Insert Position X

Graphic Insert Position Y IU,DU m

Graphicinsert Position Z ID,DD m

|

| AV

Figure 97: Value-Adding Resource — Graphic Settings

Field Notes
Note

L)

Knowledge of simulation programs such as Quest is necessary for data input.

= MTTR: MTTR (Mean Time To Repair) is the time required for a failure
and/or to fix a defect. The calculation of these values is usually based on
empirical, i.e. estimated data. This field is an input field.

= MTBF: MTBF (Mean Time between Failure) indicates the average time be-
tween two failures. The calculation of these values is usually based on
empirical, i.e. estimated data. This field is calculated from the performance
rating and the respective MTTR value.
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= MTBF and MTTR Parameters: The function parameters are defined ac-
cording to the selected distribution function.

= Simulation Geometry: This function allows you to enter user-defined
graphics to display individual objects, such as a particular machine or shelf.

Version Information Tab

This tab allows you to display version and planning state information for a re-
source. Each resource may change during a planning period. For example,
you may wish to analyse and calculate the investment sum and other specific
resource data from a different point of view.

To retain the current state, this resource can newly created on the basis of the
old resource. The new resource can be assigned a version number to be
clearly identifiable. This version of the resource can now be further edited
without any loss of (original) data. The Planning State field indicates the cur-
rent state of each version.

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

[ Machine <NewMochine, 1> e
General | Investment | Organization | Area | Simuaton | Graphic Settings | Netes  Version Information | 30.View | Effactiviy | Pt;_l_'Jﬂ
[~ Version Informalion
Vession Number [
Plarnng State  'Warking

Figure 98: Value-Adding Resource — Version Information Tab

3D View Tab
The 3D View tab allows you to display system items that are assigned to a re-
source.

1) Click Show 3D View to display the view in the current window.

ol
Ospwrization | fowa | Simdaion | Graghic Swings | Notws | Version Infornation 30w | Exuciviy | Pursy <] 0
R
|
el e 0
| o L

Figure 99: Value-Adding Resource — 3D View Tab
2) Use the left mouse button to move this view. The view cannot be edited.
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Figure 100: Value-Adding Resource — Moving the View

Effectivity Tab

Use this dialog to specify the validity period for a specific resource in this dis-
play. In addition, you can make further specifications. You can use these fields
as a filter for search criteria as well.

= Enter the production number in the line numbers field so that a product can
be clearly identified. You can thus automatically define which processes
are to be performed by this resource for a particular product. For example,
a production number may define the assembly of particular wings for an
aircraft.

= Use the planning code to specify the planning section to which this re-
source belongs, i.e. preliminary planning.

= Products processed at this resource are assigned using the code rule; for
example, the assembly of special equipment for a car.

= The Labels field allows you to enter data that are required to filter particular
resources. Such filter information can be either purely numeric or alpha-
numeric. You can use such filter information to open projects according to
special criteria. For example, whenever you open a specific object, you
may wish to only view resources that correspond to a particular label. Fil-
ters are always set when opening a project.

m‘ For more information, please refer to the Project Library Manual.

:Machine <New Machine, , 1> E =loix|
Goreral | Ivvestmert | Orowizaion| Area | Sirmdation | Grapkic Settings | Notes | Version Infomation | 30iw  Etfectivly | Plantyoe | »| =
Effectiviy

Begin [" 22102002 -l
End fivizan 202 -
Labeds [
Plareing Code I
Codends [

Line numbess I

Figure 101: Value-Adding Resource — Effectivity Tab
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Plantype Information Tab
This tab allows you to view information on the component area (PPR area) and
the plantype (Plantype Name).

‘Machine <New Machine, , 1> B .—JEIE

Organization | Asea | Simulation | Graphic Sestings | Nates | Vesicn Infomation | 3D ¥iew | Effectiviy.  Plantype Informatica IAllachneLL’Jﬂ

PPR Area eigocoerpplantstation
Planlyps Name  Machine

Figure 102: Value-Adding Resource — Plantype Information Tab

Attachment Tab

Use this tab to add files (Add File button) and Internet or Intranet addresses
(Add URL button). These two functions provide you quick access to informa-
tion that you may require, for example to edit a resource.

1) Click Add File to select a file from the directory. When you have inserted
the file in the Attachment dialog, it can be opened using the Open button
or by a double-click on the file name.

2) Click Add URL. Write the exact address in the Add URL dialog. If the ad-
dress is not typed correctly, the required page cannot be displayed. Please
refer to the Figure 103.

3) Click OK. The entry can be shown in the Attachment dialog. Double-click
the entered address designation or click Open to view the required page. A
displayed page, for example, may include an Intranet directory. Please re-
fer to the Figure 104.

Add URL . X|

URL: lhllp://wrile here intemet or intranet address|

0K I Cancel |

Figure 103: Dialog for Entering Internet/Intranet Addresses

4) Use the Cancel button to remove entries from this dialog.

:Machine <New Machine, , 1> i ;lﬂ]ﬁl

fuea | Simulsbon | Graphic Settings | Mates | Version Infomation | 3D View | Effectiviy | Planiyps Information  Altachment I S

Attachments .| Description ... | | Add Fie... ] B
 foe
Open I
Delete I

Figure 104: Value-Adding Resource — Attachment Tab

Extended Properties Menu
In Version PE 5.12, the expanded properties have changed for value-adding
resources.
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o

In the Extended properties of a value-adding resource, there are three tabs
available — the Capacity, Medium, and Quality tabs.

The Premises and Simulation tabs are no longer included as of this version.

Extended Properties - Capacity Tab

The Capacity tab allows you to view any processes that have been assigned in
the Process Graph or in the PPR Navigator. In addition to this, the Capacity
tab allows you to create processes that can be only performed on this particu-
lar resource.

In version PE 5.12, capacity evaluations are created with scripts.
= Calculation for the evaluation function has been excluded

= The planned occupancy is set in the properties dialog of the station

Note

Fields showing a zero value by default, are purely numeric. The Process time,
Occupancy and Worker fields are not input fields. They are calculated and
filled by the program. These set values cannot be changed in this menu item.

This line can edited if it has
been generated using the
New button.

Resource Extended Properties Er = . — x|

Capacity l Miuml Elualikyl

Na. Operation Name | Proces... He...l Dpevati...l P [ PoT»CulveI PoT... !Se... [ Lot ... [He..,l Com... [ Workerl
00.00 Packaging Yes 39 1 100 0 1 1]

To.. 39

ma. 39

New l Deletel Update I Check PoT-Parts Rate! Export I Print l

Plantype for Operations

Carcel |
R

Figure 105: Value-Adding Resource — Capacity Tab

The editing of fields in the Capacity tab depends on the process type, i.e. re-
source-related processes that are created in this dialog and processes that
have been assigned to a resource by the PPR Navigator or the Process
Graph. For example, you may edit the Operation Description field for resource-
related processes. However, this field cannot be edited for processes that
have been assigned by the Process Graph or the PPR Navigator.

Caution

The Resource Extended Properties — Capacity dialog allows you to delete
only lines you have previously created in this location. In contrast to that, you
may not delete a process that has been assigned by the PPR Navigator. After
all, not all fields are to be edited. Such relations must be retained. Please refer
to the Figure 105.
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Creating Resource-Related Operations
A line for operations intended for performance on one resource only, can be
created for that resource directly in the Capacity tab.

1) Select the plantype for the operation. Please refer to the Figure 105.
2) Click New to create the required line.

CapaC|ty Tab Fields Description
Number: This field allows you to display operations in ascending order.
You can also make corrections in this field. However, you need to adapt
any changes to the preset number format: Number format: 00.00.

= Operation Name: This field can be only edited for resource-related opera-
tions.

= Process Time: This view cannot be edited. The Process time value can be
automatically calculated, i.e. the values can be input during process crea-
tion. For resource-related operations, the operation time can be entered in
the Operation Time field.

= Relevant: This field allows you to determine whether or not an operation
shall be relevant for lead time calculation. To do this, click the field and
choose between "yes" and "no“. If you have chosen “yes” for an operation,
it can be added to lead time.

= Operation Time: This field allows you to enter the real production time for
an operation. This time can be also used to calculate the two process
types. Unlike the Operation Time, the Process Time is only estimated.

= Parts Simultaneously: This field allows you to enter the number of identi-
cal parts to be produced in one cycle. This field is purely numeric.

= PoT Curves: PoT curves can only be assigned to resource-related oprera-
tions in the Capacity tab.

= PoT - Rate %: This field allows you to specify the percentage rate of an
operation on the machine. Only percentage values are permitted. For
newly created lines, this value is set to 100% by default — since at that time
it is usually uncertain how many machines are involved for one job. This
rate allows you to determine the percentage of stations that have been
passed through for one production job. If a production job is processed on
two machines, this percentage is 50 for each machine.

= Setup Time: This field displays the setup time for an operation in seconds.

= Lot Size: This field allows you to specify the production lot. It is purely nu-
meric. By default, this field is set to 1.

= Reject Rate (%): This field records the percentage of rejected parts. Ide-
ally, the rate is 0%. To keep this goal in mind, this field is initially set to
zero. Only percantage values are permitted.

= Comment: As its name indicates, this field allows you to make comments
for each operation.

= Worker: This field does not allow you to make any entries. The field only
displays workers who have been assigned to the current operation.
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Update
Check PoT-Parts Flatel

= Update: This button allows you to update the view, for example, to re-
arrange operation numbers that have been changed.

» Checking the PoT-Parts Rate: This window allows you to view the occu-
pancy rate for a particular operation.

Here you can view the required
occupancy information.

Check PoT-Parts Rate i(_l
Operation l Summed PoT-Parts Rate [%] |
Operation 0

Figure 106: Check PoT-Parts Rate Window

Extended Properties - Medium Tab

This tab provides you with basic information on media (e.g. electrical current or
water) that are supplied to operate a resource. The Quantity and Comment
fields cannot be edited.

Capaciy Medhum | quay |
Nomination Jovant. [ Ut | Costs [Euo] | Commenn |
AT 0 Vi 078 Hewosn o e condeent |

Cancel

Figure 107: Resource Extended Properties — Medium Tab

Extended Properties - Quality Tab

The Quality tab allows you to add notes to a product or a process. As the
name suggests, you can take the necessary steps to avoid possible weak
points of a process or product.

The definition of quality criteria reduces the risk of failure causes that might
possibly occur and provide a basis for continuous improvement of your results
at an early stage.
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Betriebsmittel Erweiterte Eigenschaften E " x|

Capacity ! Medium | Guality | }

Parameter
Process|Type Attiibute Name[Unit _ [Nominal Value|Min.|Max.|

1

New Delete

Risk Value
| Product Process|Failure Impact | Failure Cause{Failure Avoidance]

1

New Delete l

OK Cancel l/

Figure 108: Value-Adding Resource — Quality Tab
Create a new line by clicking New.

The quality criteria are used to mark the quality features for a process. All of
the following descriptions are meant to show by example how the individual
fields of the quality criteria can be used.

Quality criteria are parameters, which must be complied with whenever a
process is executed in order to achieve the planned product quality. You can
use all of the fields individually and according to the company's quality stan-
dard. Please refer to the Figure 108.

Quality Tab Fields Description - Setting Parameters

= Process: The parameter process shows the type of a process, which is an
indication of the execution.
The type of process in turn depends on the purpose for which this process
is to be used. Examples include the assembly and editing processes.
Another possibility would be the process number if the type of process or
assignment to a product is to be inferred via its key, or simply to identify the
process directly via this process number.

= Type Attribute Name: The parameter description shows additional infor-
mation about the process. A possible use of this field would be to show the
further use of the product after the process is edited, i.e. the availability.
For example, In which containers should the product be made available?
What is the optimal number of items? In which units should the product be
transported?

= Unit: The essential parameter of a process is the time. Time is an ambigu-
ous term; on the one hand it can refer to the process time, an on the other
it can refer to the throughput time for the making available of products on
the defined transport units.
The parameter throughput time (which also includes the pure process
time), in turn influences the amount, which is to be made available by a
product in order to guarantee a continuous flow of material.
You can use the parameter unit to specify parameters for transport, such
as the type of loading units (boxes, box pallets) or how the products are to
be made available, i.e. with which transport units (i.e. boxes per pallet).

Manufacturing Concept Version PE 5.19




Defining Properties for Resour 73

4.1.3

Sala Worker

indirect

= Nominal Value: You can use the parameter nominal value to specify the
specific nominal value for the delivery amount, i.e. the number of items of
products and number of loading units.

= Min./Max: You can use these two parameters to set the tolerance range for
the delivery amount. The parameter Min. corresponds to the minimum de-
livery amount and the parameter Max. corresponds to the maximum deliv-
ery amount.

Quality Tab Fields Description - Setting Risk Value
You can specify important information for the quality risk value for optimizing
the process quality.

= Product/Process: The parameter product/process displays the type of a
product/process for which the following risk values are set.

= Failure Impact: Assess possible effects correctly and write them down
here. Always think ahead.

= Failure Cause: Write down possible failure causes. The best way to avoid
failure is to recognize the cause on time and to take measures against
them at an early stage.

= Failure Avoidance: Determine which possibilities exist to prevent failure
causes from occurring at all. Reduce the failure cause to the lowest de-
gree.

Defining Worker Properties

This dialog allows you to indicate worker-specific data. Again, the following two
dialogs are available: Properties and Extended Properties. The dialogs are
arranged in the same way as the corresponding dialogs for value-adding re-
sources. The following items are worker-specific input fields:

= Cost type selection for a worker in the Worker Type input field: You can
choose between three different cost types — Salary Earner, Direct, and In-
direct accounting for a worker.

A Salary Earner could be, for example, the foreman for a particular production
area. As a result, the worker who works directly with this resource would be di-
rectly accounted for any overall calculations. Administration areas, such as ac-
counting, are usually included in the indirect (overhead) cost calculation. Even
though these costs are of an indirect nature, they must be added to the overall
worker costs.

= Selection Speed Busy and Speed Empty: This entry field allows you to en-
ter the time required by a worker to perform a job and to return to his origi-
nal position.

Let us assume this worker works at a conveyor belt. His activities would cover
multiple conveyor stations: For such activities, you would need to enter the
time in the Speed Busy field. Hence, you would enter the required time for his
return into the Speed Empty field.
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Link |

Worker <Mastes, , | > = =10 x|
Gervsesl | Giaphio Settngs | Motes | Verscn Infomsson | 20 Wew | Eftactany | Pl | > =
HNase {Houe
Number of ‘Wiodpian {45283
Workat Type | evsonce =]
Shift Mods! :
Engagamant Datn ji¥ 2270 2002 -
Ayadabity Dale [P 28102002 -
Alovrcn Set
Preruzez ['Aa:m 3
Speed Buwy {2550.00 m/sec
Speed Encly {il 00 mtoac
Pecdomancs [%] [11=00
Wage Grop
Repcted Pass Concernd [
Fisakioas NC boe Process
Wike Change Protocel -
Flocs Mesght {0 wre J
Tisestaopa
Modfied [28102002131028
Crasted 2610 2002 1046 3%
«| | PLE

Figure 109: Worker Properties

For each worker, the Extended Properties provide capacity and quality tabs
for editing purposes. For Capacity and Quality entries, Please refer to the Fig-
ure 105 and Figure 108.

Capacity Tab

Changes to functions

In version PE 5.12, capacity evaluations are created with scripts.

= Calculation for the evaluation function has been excluded.

= The additional allowance time/rest time is defined in the Properties dialog—
worker.

Linking
The Link function is only available in the Capacity tab. The corresponding dia-
log allows you to allocate a worker to individual operations.

This is important in order to record the work time, to calculate the salary, or to
organize time schedules for shift work. The dialog only displays operations for
a resource (i.e. machine) which is linked to the Worker.

1) Select an operation and click OK to confirm the link.
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Operation | Resource |
New Dperation "M: "New Operation

New Operation [non vaue-a.. "M "New Operation [non v.

Click here to assign the
<«—|worker to a particular
operation.

[ ok ] _coen |

Figure 110: Linking a Worker to an Operation

4.1.4 Defining Buffer Properties

This dialog allows to indicate buffer-specific data. Again, the following two dia-
logs are available: Properties and Extended Properties. The dialogs are ar-
ranged in basically the same way as the corresponding dialogs for value-
adding resources. The Length, Width, and Height fields allow you to specify
the required buffer space.

i Buffer <New Buffer,, 1> = =] 53]
- - S
General |Inveslment| Dlganizalionl Area I Simulalionl Graphic Setlingsl Notes 41 *» Use ?hls field ta specify the

required buffer.

Component Name: |Buffer + The Buffer Type field allows

Number |1 you to choose between semi-
finished material, raw

Buffer Type |Raw Material 4| material and finished

PoT-Curve | material.

Tool [Giid Box |

Length [0.00m

Width {0.00m

Height [0.00m

Shift Model |

Allowance Set |

Premises | _v_]

Rejected Parts Concemed [~
‘Wite Change Protocol =l

Realizes MC for Process |

Floor Height IO mm
Parts per Tool |EI,DEI b
Fill Gade jo.00%
Tools per Bundle |D,DEI
Unloading Cycle |IJ,DD sec
‘Weight per Tool [0.00ka
Ti

Modified |28.10.2002 10:22:11
Created |28.10.2002 10:22:10

« |2

Figure 111: Buffer Properties
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Extended Buffer Properties
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The basic information concerning the Medium and Quality tabs has already
been discussed. Please refer to the Figure 107 and Figure 108.

Changes to Functions

In version PE 5.12, capacity evaluations are created with scripts.

= Premises tab excluded. System elements are displayed in the properties

dialog (3D view tab).

= Costs and Capacity tabs are excluded. The calculation is made with
scripts. (Please refer to the Execute Evaluations via Script.)

Defining Transport Properties

This dialog allows to indicate transport-specific data. Again, the following two
dialogs are available: Properties and Extended Properties. The dialogs are
arranged in basically the same way as the corresponding dialogs for value-

adding resources. For example, you can decide:

= Container type is to be used

= Transport aids to be used for transporting the parts

—Ioi |

E
General | Investment | Organization | Area | Simulation | Graphic Settings | Netes | 4[>

Component Name Ihanspon
Number ]1
PoTCurve [PoT1 =~
Tool for Transport [Box 400x600:240 =]
Bunde | Palet 1000x1200 2|
Length {10.00m
Width {5.00m
Shift Model !
Alowance Set [=
Premises l Master :]
Rejected Parts Concemed [~
Scale Lagout m

A

-

Realizes MC for Process |
Write Change Protocol r

Floor Height ]0 mm
Parts per Tool {10000
Fil Gade {95.00%
Tools per Bundle {400
Bundle per transpet [2.00

- Tenestamps

Modiied |29.10.200213:20:34
Created [2910200213:1558

Click here to select a
scale layout.

Example: If you activate
the Scale Layout
function, the layout will
show the length to scale.
Otherwise, the scale will
correspond to the original
length dimensions.

Figure 112: Transport Properties

Extended Properties of Transport Operations includes quality tab. For forma-

tion on Quality tab, Please refer to the Figure 108.
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4.1.6

4.1.7

New Interlaced T

New Interlaced T

Changes to Functions
In version PE 5.12, capacity evaluations are created with scripts.

» Transport (BW) and Capacity tabs are excluded. The calculation is made
with scripts. Please refer to the Execute Evaluations via Script.

Defining Interlaced Transport Properties

The basic idea behind interlaced transports is to mirror an overall system from
multiple, yet constantly interlaced individual elements, such as a conveyor belt
consisting of several individual parts but whose suitability for processing is only
evident from an overall perspective. The interlacing procedure is thus required
to integrate the conveyor belt into a closed system. Such systems are used, for
example, for transfer systems in mechanical production or for constantly inter-
laced assembly systems. The workpieces (products) are transported on work-
piece carriers between the workstations. It is therefore important to define the
overall system as well as any related individual stations. For this reason, mod-
ern transport systems mark workpiece carriers with the sender’s address and
one or more destination addresses. In the previous section, you have already
learned how to insert symbols and how to link them to resources. Follow the
same procedures to define interlaced transport systems.

Symbols for Interlaced Transport Systems

= Interlaced transports always require two routes. For example, these two
routes may be arranged in a parallel position between two resources. The
transport symbol indicates the direction of transportation. An interlaced
transport can run towards a resource or from a resource.

= The interlaced forward and backward transport system uses always the
same transport tools. The interlaced forward and backward transport
moves parts exclusively on one route. Just try to imagine a route where - at
the end points of this route - a carriage is constantly moved forwards and
backwards. At first, this carriage is unloaded and then re-loaded at each of
these route end points.

This dialog allows you to define specific data for an interlaced transport sys-
tem. Again, the following two dialogs are available: Properties and Extended
Properties. The dialogs are arranged in basically the same way as the corre-
sponding dialogs for value-adding resources. The extended properties dialog
defines the quality attributes of an interlaced transport system.
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4.1.8

: Interlaced Transport System (F¥/BW) <New Intetl Tran: = ]El|l]

General Ilnvestmenll Organization | Area | Simulation | Graphic Settings | Motes | ¢ =

Component Name New Interlaced Transport System (F//BW

Numnber |New Plant

Length of Piece IO,DO m

wwidth of Piece [0.00m

Type IAccumu]ating _:]

Allowance Set |
Premises IMaster ﬂ
Rejected Parts Concemed [~

Realizes MC for Process |
‘\Write Change Protocol o
Floor Height IG mm

Ti p
Modified |29.10.2002 13:26:33
Created |29.10.2002 13:26:30

Figure 113: Interlaced Transport Properties

Defining Transport Tool Properties

Several thousand years ago mankind invented the wheel to spare himself the
bother of always having to transport things manually The 19th century saw the
advent of the Otto engine that was later used by Gottfried Daimler for his first
motorised coach vehicles. It is not without reason that the 20th century has
been characterized by continuous development. Due to the many resulting ad-
vanced technologies, robots have become also a common tool for transport
systems. Today, the use of robots is essential for many assembly sequences
in special areas, such as in car manufacturing. The following section helps you
to get familiar with the fork lifter icon in the toolbar, and explains how to name
the relevant properties.

Caution

To link a transport tool to a transport system, follow the same procedure as
when linking a worker to a station.

Transport Symbol

Click this blue symbaol to
connect a transport tool to
a transport system.

O B You have activated this transport

% tool symbol in the toolbar to insert it
<— into the Manufacturing Concept. The
symbol will be highlighted in yellow,

Tigrepabiod thus indicating its active state.

Figure 114: Transport Tool Symbol
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= This dialog allows to define specific data for transport tools. Again, the fol-
lowing two dialogs are available: Properties and Extended Properties.

i Transport Yool <Transport Tool, , 1> == = |D|£’|

Geneea! | Irwastmant | Organieston | drea | Simulshion | Geaphic Settings | Motss 4 » =
Comporent Nams [1rarisport T cod
Numbes |03|_ Plart
Transpesdt Tool IFotb.i‘.' ;!
Shaft Mocked
Velocty [o.so msec
Load Tme [5.00
Orces Date v iz02002 =~
Suppi Date §fvi2810 2002 -
Lre ~
Allowance Set ] —
Fremites | Meacter =]

Repecied Pan: Concemned [V
Feskzas MC tor Process I
\Wiks Change Piotocal ~
Floor Height IO mm

Tirmestanmes
Modiied 23102002 1350:10
Crestad  28.10.2002 13.46:51

|« » llrd

Figure 115: Transport Tool Properties

Changes to Functions
In version PE 5.12, capacity evaluations are created with scripts.

= Transport tools and Capacity tabs are excluded. The calculation is made
with scripts. Please refer to the Execute Evaluations via Script.

Extended Properties includes medium and quality tabs. For Medium/Quality
tabs, Please refer to the Figure 107 and Figure 108.

4.1.9 Defining Test Station Properties

This dialog allows to indicate test station data (Testmachine). Again, the fol-

lowing two dialogs are available: Properties and Extended Properties. The
dialogs are arranged in basically the same way as the corresponding dialogs
for value-adding resources.
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i Testmachine <New Testmachine, , 1>

General Investmentl Drganizalionl Area I Simulalionl Graphic Setlingsl Notes I A_L’_]

o]

Component Name lﬁestmachine

Number l1

Investment Type ISlandard machine _:I
Shift Model |

Order Date v 30.10.2002 ~
Supply Date T
Length =
Width

Height

Allowance Set |

Premises I Master LI

Rejected Parts Concerned [~

Realizes ML for Process |

‘Wiite Change Protocol i

Floor Height [D mm

Ti p:

Modified |30.10.2002 08:55:24

Created | 30.10.2002 08:55:19

Figure 116: Testmachine Properties
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4.1.10 Defining Properties for a Non Value-Adding Resource

You can insert a “non value-adding station”, for example, when processing
parts that do not add any measurable value, i.e. do not alter the shape or at-
tributes of a product. For this reason, these operations, such as the cleaning of
parts, are normally not assigned new identification numbers; they do not ap-
pear in any parts list or usage of parts. This operation is only recorded in a
workplan. Define the “non value-adding stations” for your company and make
a clear distinction between these stations and “value adding stations”.

Checklists can be very useful for this purpose.

Again, the following two dialogs are available: Properties and Extended
Properties. The dialogs are arranged in basically the same way as the corre-

sponding dialogs for value-adding resources.
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‘Machine (non value-adding) <New Machine (non ¥

ding),
.

=loi x|

Component Name INM Machine [ron vakue-adding)
Nurnbes )1
Investment Type lStandad machine _:_]
Shift Model l
Order Date j¥ 23102002 |
Supph Date {¥°2310.2002 ~|
Length |4.00m
Width |3.00m
Height |400 m
Allowance Set I
Premises | Master >l
Rejected Paits Concemned [
Realizes MC for Process [
Wiite Change Protocol "
Floos Hesght |0 mm
Timestamps

Modified l'zs.mzmz 133254

Created |29A1uzm211-32,52

Genersl | investmert | Organization | Area | Simudation | Graphic Settings | Notes | 41 8]

Figure 117: Properties of Non-Value Adding Resources

4.2 Defining Resource Group Properties

81

This dialog allows you to indicate group-specific data. Groups may combine,
for example, multiple resources.

m‘ For more information, please refer to the Process Graph Manual.

{ BOM <Group> — O] x|
-
Properties I Notes I Supplier | i
Abbreviation IGr.
Component Name IGloup
Ti
Modified |28.10.2002 13:53:44
Created | 28.10.2002 13:53:44
Number |
Group Type IM ounting
Responsible IMaslet
Cycle Time |D.ODDIJODCIUIJO(JDODDe+DDl]
Area | 0.000000000000000e+000
Investment | 0.000000000000000e+000
Number of Direct Workers | 1}
Dccupancy |UADUDUUDDUUUCIUUUIJe+UDU
Number of Indirect Workers Il]
Software Costs |0.000000000000000e+000
Tool Costs | 0.000000000000000e+000
Type of Direct Worker |1 2
Type of Indirect \Worker |lJ
-
< (A 7
Figure 118: BOM Group Properties
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5. Right Mouse Button Functions

The right mouse button context menu quickly provides specific functions that
you may want to use for your current work. While working with the context
menu, two things require special attention:

=  The context menu can be opened without an object (For example, a re-
source or a BOM group) being selected.

= |t can be also opened via a selected object.

Each of the two context menus provides different functions.

Some of these context functions have been previously described in the
Creating/Editing the Manufacturing Concept. For this reason, the following
chapter only deals with additional context functions. The same applies to con-
text functions that have been described in the Process Graph Manual.

Note

Context functions that have not been described in this manual are covered by
the Process Graph Manual. The context menu functions in the Manufacturing
Concept basically correspond to those of the Process Graph.

5.1 Opening a Context Menu without an Object being Se-
lected

These functions always affect the overall Manufacturing Concept. The context
menu functions are given below:

= Valuation
= Simulation

Context function in the Editing the Manufacturing Concept chapter
=  Comparison: Please refer to the Comparing Manufacturing Concepts.

= Creating layouts: Please refer to the Creating a Layout.
= Creating Multiple Usage: Please refer to the Creating Multiple Usage.

= Upgoing calculation: Please refer to the Run-Up Calculation.

Manufacturing Concept Version PE 5.19


ProcessGraph.pdf
ProcessGraph.pdf

Right Mouse Button Functions 83

5.1.1

all
Vertical

Compress 4 Horizontal
Hierarchy P L. Operparent aroup
Reload Open parent graph

Attributes at Same Time
Execute Script

Show product Flow

Positioning
Symbols L2 Show marked symbols
Calculation » Unmark symbols
Multiple usage 4 Mark all
Layout 4
Process Graph »—+——mOpen

Extended Properties

Properties

Figure 119: Right Mouse Button Functions without an Object being Selected

To open the context menu, left-click an empty field in the Manufacturing Con-
cept and press the right mouse button.

Execute Evaluations via Script

In Version PE 5.12, the context function Evaluate in Manufacturing Concept is
excluded. As of this version evaluations are created via scripts. Based on other
scripts (VBscript, Javascript), you can create individual scripts in which the
precise data that you need for an evaluation are ascertained.

This new function is also available in the Process Graph Manual for valuating
processes.

The result of the evaluation is written to an Excel table; the templates must
have previously been created in Excel (for scripts you have written). The path
for these templates must always be specified in the source code of a script.

As in previous versions, this function is also available for a selected object or
selected group. The results of this evaluation differ accordingly.

= |f no object has been selected, the evaluation refers to the entire (all ob-
jects) Manufacturing Concept.

= |f one object has been selected, the evaluation refers only to the selected
object.

= Filtered and inactive resources are not valuated.

Note

The scripts and templates should be saved to your local server only by an
administrator. This applies also to the path entry for the template in the
source code of the available scripts.

Standard Scripts
Standard scripts with corresponding Excel templates are provided for the eval-
uation in the Manufacturing Concept:

= Script for the evaluation of area and area costs.

= Script for the evaluation of investments (investment, tool costs, and soft-
ware costs).

= Script for the evaluation of media (electrical current, water, and air).
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= Script for the evaluation of capacity .

= Script for the evaluation of buffers; aids, bunches.

= Script for the evaluation of interlaced transport.

= Script for the evaluation of resource occupancy capacity.

84

= Script for the evaluation of transport, transport costs, and bunches.

= Script for the evaluation of occupancy of workers, salary groups, and AK

cost factor.

Executing Scripts
1) Open the context menu and select Execute script.

Compress
Hierarchy
Reload

Attributes at Same Time

Execute Script

Symbols

Calculation

Multiple usage
Layout

Process Graph
Extended Properties

v v v v w

Properties

Figure 120: Open Context Menu - Start Execute Script

2) Inthe dialog Scripts select the script you would like to execute and click

OK.

Valuate station capacity

Valuate area

Yaluate medium

Valuate worker capacity
Yaluate resources

Valuate processes (classif...
Valuate interlaced transp...
Valuate processes (time)
Valuate transport tool ca...

|

Project Lib
Project Lib
Project Lib
Project Lib
Project Lib
Project Lib
Project Lib
Project Lib
Project Lib

VBScript

VBScript
VBScript
VBScript
VBScript
VBScript
VBScript
VBScript

MName I Location I Script Langu... I Creation Date ] Mod
Yaluate buffer capacity Project Lib VBScript 24.06,2003 ... 04.
Valuate transport effort Project Lib VBScript 24.06,2003 ... 04.0

24.06,2003 ...

24.06.2

24.06,2003 ...
24.06.2003 ...
24.06.2003 ...
24.06,2003 ...
24.06,2003 ...
24.06,2003 ...
24.06.2003 ...

04.0

04.4
04.0
04.4
04.4
04.0
04.0
04.0

Figure 121: Dialog with Script Selection

5.1.2 Edit Evaluate Capacity

Further dialogs are available via scripts for the evaluation of manufacturing
concepts and Process Graphs as of version PE 5.14. The dialogs differ ac-
cording to the script to be executed, but only in their mode of operation.
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In this section, you can learn about various dialogs for evaluation based on
examples.

= You can select whether the result is to be displayed in an Excel spread-
sheet for capacity evaluations, i.e. for stations and employees.

= For the evaluation of stations in a manufacturing concept, you can also set
which relations are to be used for an evaluation among those which exist
between processes and resources. Please refer to the Dialogs for Evalua-
tions.

=  The results of an evaluation can also be shown in the properties dialog or
via the function symbol layout under an icon. In order to do this, you have
to configure the corresponding attribute, for example, the attribute occu-
pancy for the occupancy. Please refer to the Step Value in the Manufac-
turing Concept.

In order to display the result of the evaluation in Excel, select Show an Excel
spreadsheet with results.

Show an Excel spreadsheet with results v

Figure 122: Activate Excel Spreadsheet

Use Process Time

Process times are set for the planning of the processes. An operation time is
resource-dependent and it reflects the actual manufacturing time for a product
on a resource. Therefore, if processes are planned on a resource and the ac-
tual manufacturing time has been set, the process and operation times could
be different from one another even though the same process is involved.

This fact plays an important role for the evaluation, and it ultimately leads to
various results. Use a process time for the evaluation when only the process
time is operational for the execution on all resources of a manufacturing con-
cept for which reports are to be made.

Note

The result of the evaluation can lead to an incorrect result if you do not select
the correct time.

When evaluating stations or employees, you can select whether the process
time or operation time is used for the evaluation. The sample text shows the
sensible use of process time or operation time. This sample text is available in
the dialog as a standard; it serves the purpose of providing information and
has no relevance with regard to the current process or operation times in the
manufacturing concept.

This is only useful if following link is unique:
Process A - Station & Process time = 2 sec

Working with alternatives is not useful with this option:
Process A - Station & Operation time = 1.8 sec
Process & - Station B Operation time = 2.1 sec
Process & - Worker Operation time = 48 sec

Figure 123: Sample Text for Selecting the Process Time

= Use the process time for evaluation only if the link between the process
and resource is unambiguous. A link is considered unambiguous if a proc-
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ess is executed only on one resource or if the process and operation times
are the same.

= Always use the operation time if the processes that are linked to one or
more resources and the process and operation time are different.

In order to use the process time for the evaluation, select Use process time
instead of relation operation time.

Use process time instead of relation operation time v

Figure 124: Activate Process Time

5.1.3 Dialogs for Evaluations

As previously indicated, the dialogs vary according to the executed script.

= For the capacity evaluation of stations and employees there are dialogs
available in which you can select whether the result is displayed in an Ex-
cel spreadsheet, for which relation the evaluation is executed, and whether
the process or operation time are used of the evaluation.

= There are also simple dialogs available, which always show the result in an
Excel spreadsheet, such as for the evaluation of the area costs.

Summary: The following examples of various dialogs should help you better
understand the way the dialogs work.

Activate Reject Parts
In every dialog, you can decide whether the evaluations of the reject parts are
taken into consideration:

= Activate the field if reject parts are involved. Only those resources are used
for evaluation for which reject parts are set as active in the properties dia-
log of a resource.

= |f you do not activate the field, all resources can be used for evaluation.

Dialog for Station Evaluation
This dialog always opens whenever you evaluate stations in the manufacturing

concept.
1 ¥aluate Capacity ] x|
Calculation Date |U3.05.2004
Rejected Parts Concerned —
Show an Excel spreadsheet with results v
Relation Station - Process IResource runs Process Ll
Use process time instead of relation operation time v

This is only useful if following link is unigue:
Process A - Station A Process time = 2 sec

Working with alternatives is not useful with this option:
Process & - Station & Operation time = 1.8 sec
Process 4 - Station B Operation time = 2.1 sec
Process A - Worker Operation time = 48 sec

0K I Cancel | Help | Default |

Figure 125: Dialog for Station Evaluation in the Manufacturing Concept
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Select the relation using the combo box for Relation Station — Process. In
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this case only the linked objects which correspond to this relation (process,

resource) are evaluated.

I Resource runs Process

Resource runs Process
Resource is used by Process ]

Figure 126: Combobox for Relations

Dialog for Employee Evaluation

This dialog always opens whenever you evaluate employees in the manufac-

turing concept.

I Yaluate Worker |

Calculation Date 09.09.2004

Rejected Parts Concemned

v

IResource ']

-

Show an Excel spreadsheet with results

Relation ‘Worker - Process

Use process time instead of relation operation time

This is only useful if following link is unique:
Process & - Station & Process time = 2 sec

Working with alternatives is not useful with this option:
Process & - Station & Operation time = 1.8 sec
Process & - Station B Operation time = 2.1 sec
Process & - Worker Operation time = 48 sec

o]

Cancel Help

X

[efault

Figure 127: Dialog for Employee Evaluation in the Manufacturing Concept

Dialog for Buffer Evaluation

This dialog always opens whenever you evaluate buffers in the manufacturing

concept.

Il Yaluate Buffer s

Calculation Date
Rejected Parts Concerned

Show an Excel spreadsheet with results [

Cancel | Help |

o]

X|

[Default

Figure 128: Dialog for Buffer Evaluation in the Manufacturing Concept

Dialog for Area Cost Evaluation
This dialog always opens whenever you evaluate surface costs in the manu-

facturing concept.
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Bl Yaluate Area costs ] x|

Rejected Parts Concemed [

| 0K I Cancel Help Default

Figure 129: Dialog for Area Cost Evaluation in the Manufacturing Concept

The procedure for and form of scripts are shown in three examples. The ex-
amples refer to the entire Manufacturing Concept.

Note

The formula for the respective calculations can be found in the scripts included
in the delivery. All of the following values in the examples are samples which
could be adapted to the needs of the respective customer at any time.

Area Evaluation Result using a Script
The example for the resources machine and buffer is shown.

The following premises must be available in the project library for the evalua-
tion:

= Area factor, 2 in the example
= Area costs, 100 Euros in the example
= Supplemental area costs, 33 Euros in the example

The following data must be available in the Manufacturing Concept in the
properties dialog:

=  Premises
= Value for the estimated area, 25m2 in the example
= Area costs multiplier, 1.5 in the example

Formula for the evaluation (line 5):
Basic surface = estimated surface * area factor,
Calculated values (25 *2 = 50 m?)

Area costs = Result of the surface area *(area costs + supplemental area
costs),

Calculated values ((50 *(100+33) = 6,650 Euros))
Allocated costs result of area costs * area cost multiplier,
Calculated values (6,650 * 1.5 = 9,975 Euros)
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A | B C b | E F Bl

| Are reject parts concerned?  Exchange rate

2 No 1000

3

4 Number  Area estimate [m?] Ground area [m2] Area costs per Resource [Eura’Year]  Applled casts [Eura/Year]
5 M2t % ] 0650 W5

[} M 2Mum mese 0 0 0 0

7 ME2Nummer 0 0 Q 0

8 M24Nammer 0 0 1] 0

9 M Prozessdd MAdMum mer 5 0 6650 ws

10 M Prozessbd MEANummse 0 0 0 0

Al M Prozess26 MZENummer 0 0 ] 0

12 M Prozess4b MAENummer 0 0 i} 0

13 M ProzessEb MEENum e % 1] 6650 R

T} Summe % 150 19950 295

15

16 Pufiert-2 Pufert2Numener % 21] EE50 €75

17 Puffet0-2 Puffe10-2Nenmet % ] 6650 A5

18 Puffert2-2 Puffert 2 2Nrnmer % & 6640 w75

19 Summe 75 150 19350 9%

x R
21 Insqesamt 150 L] 33300 530 v
WL Marea - - 1| R e R A v |

Figure 130: Example: Area Evaluation Result using a Script

Resources Evaluation Result using Investment Script
The example for the resources machine is displayed. The following data must
m be available in the Manufacturing Concept in the Properties dialog:

= Estimated investment, 10,000 Euros in the example
= Tools costs, 2,000 Euros in the example

= Software costs, 300 Euros in the example

= |nstallation, 1% in the example

= Duty, 2% in the example

= Transport, 3% in the example

= Spare parts, 4% in the example

= Risk premium, 5% in the example

= Maintenance 40 Euros

= Continuous tool costs 5 Euros

Formula for the evaluation:

Sum of investment multiplied by percentage of additional costs

Sum of investment = estimated investment, tool costs, software costs
Sum of additional costs (installation, customs etc.)

Calculated values 12,300 * 15/100 = 1,845 Euros

Total sum (investment plus additional costs 12,300 + 1,845 = 14,145 Euro

Maintenance and continuous tool costs are not included in the formula, but
they are taken into account and highlighted in the calculation (Excel table dis-
play) for the resources.
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[ vahuateResourcestnompled] uls n B A0
. A [ T [ . £ | | H =

1 e rejuct pants concerned? — Exchange rate o

1] Ny 10

3]

4] Naeo Wember — lewestmant JEure]  Tool costs [Euro]  Seftware coss [Euro]  Sum [Eure]  Surchares [Euro] Gmlmllmll

§1  MProzess2 MZ2Nummer 10000 2000 kLI 12300 1645 14165 v

AN W Resource [ |+ VRIS [

Figure 131: Example: Resources Evaluation Result using a Script

Machine Occupancy Script
The example for one resource, Station, is displayed. The following data must
be available in the project library for the evaluation:

= Shift model, in the example the start date is 01/01/2003
WD /Year Shift 1 [min/Shift]] Shift 2 [min/Shift] Shift 3 [min/Shift] PoT -relevant

[ 220 480 480 480 Yes
2 52 480 480 0 Ves

Figure 132: Shift Model for the Example
=  PoT curve, in the example the start date is 01/01/2003

s IBE:;TE’- curve Per lYear L'

| Begin Date | PoT | Machine Awailability [%]| Worker Availability [%]]
1 |01.01.2003 1000000 80 (90 :

Figure 133: PoT Curve for the Example

The following data must be available in the Manufacturing Concept in the Ex-
tended Properties dialog:

= Relevant (process for throughput time valid), the field is set to Yes in the
example. If this field is set to No, no evaluation takes place.

=  Work cycle time, 10 sec in the example

= Parts at same time, 1 in the example

=  PoT curve, one million per year in the example
= PoT percentage (%), 100 % in the example

= Setup time, 600 sec in the example

= Lot size, 100 in the example

= Reject rate (%), 10 % in the example

Execute Occupancy Script
1) After Execute script starts, select the script for the occupancy (Evaluate
station capacity) in the script dialog.

MName l Location I Scripk Langu... I Creation Date
Valuate buffer capacity Project Lib VBScript 24.06.2003 ..
Valuate transport effort Project Lib WBScript 24.06.2003

Valuate station capacity Project Lib VBScript 1

Figure 134: Script for Selecting Occupancy
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5.1.4

I

You can open the sys-
tem library with the
icon.

2) Enter the calculation date.

L vescript |

Geben Sie das Kalkulationsdatum ein

Cancel |

|01 01003

Figure 135: Enter Calculation Date for Example

3) Confirm the message with Yes.
vscript Y

&,
Q NIO-Teile betroffen?

Yes Mo |

Figure 136: Confirm Message with Yes
4) You can see the result of the evaluation in the Excel template.

A Ll ,,.a : [ 1 U. ! E { F ) “ - -
1 Vcalostasen date Avs ajoct pats concuraad? ——}

.

i e (S Oceupaney (S| Mool scowpancy [N Sotmp scomancy [N Foject sctwpancy (N Wik scompancy [N vl ohliy gracle [

8

3 2aon! 133 ‘0‘,‘.0' ;"," 3 [ h i) ngn v
D W Capucty | o RO S AT o |

Figure 137: Example: Result — Occupancy Evaluation

Integrating Scripts in the Manufacturing Concept

You can show and execute specific integrated scripts by using the menu item
Scripts in the context menu of a manufacturing concept or Process Graph. Ar-
range the scripts which you can use only for the manufacturing concept or
Process Graph under this menu item.

For more information, please refer to the Process Graph Manual.

Script Commands

The menu item Scripts is only available in the context menu if you create the
corresponding script commands in the plantype set. You must create a script
command for every script, which is to be displayed under the menu item.

1) Create the script commands in the system library if the script commands
needs to apply to all projects created on the basis of this plantype set.
Create the script commands in the plantype set of the project if the script
commands needs to apply to only one project.
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EJ i*§ German

‘ 'ﬂ Resource Plantypes
"Eﬂ Process Plantypes
[+ 'ﬁ Product Plantypes
[#-4Zy Script Actions

>l
- |

Figure 138: Create Script Command in the Plantype Set
To Open Edit Script Command Dialog

2) Select the Script Commands directory in the plantype set in order to open
the dialog.

3) Open the context menu, select New > Script Command. Please refer to
the Figure 138.

Script Command Propetties 5 5'
Prompt
INew Script Command- Yaluate Station
Prompt I
— Script/YBA Macro
Script IVaIuale station capacity j
WBA Macro I _:]
i~ Configuration Type/Plantype
Plantype I j
Configuration Type I manufacturingconcept zl
~ Command Propertie:
v Visible |¥ Displayin contest menu
I™ | Display it frame
I~ Displayin macro toolbar
|

Figure 139: Script Command Dialog

4) Type the name for the script command in the Name field. The name refers
to the script that can be executed. The script commands are created and
shown with this name in the Script Commands directory.

5) Select the script from the Script combobox. The name of the script is then
shown under the menu item Scripts in the context menu.

Script VYaluate station capacity b

PG - Process Times
SR Print product structure to MSE xcel
Product flow in process graph
Product on ressource
— Configuration Type/Plan| Refill cycle and filarade
Set STM prefix
Plantype Show product graphic
Testl
Update cycle time in MC
Yaluate station capacity

|»

Configuration Type

Figure 140: Select the Script from the Combobox

6) Select either manufacturingconcept or processgraph as the configura-
tion type. By selecting one of these you set where the script is executed
and displayed in the context menu: So select manufacturingconcept for
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5.1.5

the display in manufacturing concept and processgraph for the display in
Process Graph.

Configuration Type Imanufacturingconcep! L]

manufacturingconcept
mcfolder

- Command Properties — medium

mediumfolder
mediumusage
natification
notificationfolder
planningstate
planningstatefolder
planningstateintearate

v Visible

Figure 141: Select the Configuration type for the Display in the Context Menu

7) In order to view the display in the context menu, select the checkbox Visi-
ble.

After you have set and saved the data in the Properties dialog, the scripts are

available in the context menu. You can start these scripts directly via these

menu items.

8) In order to start a script, click an empty field in the manufacturing concept
or Process Graph, then open the context menu, select Scripts, and then
select the script.

Compress »
Hierarchy »
Reload

Attributes at Same Time
Execute Script

MC - Area

MC - Buffer

MC - Worker Capacity
Valuate station capacity

Symbols

B Calculation

Multiple usage
Layout

Process Graph
Extended Properties

v v v v vE4

Properties

Figure 142: Starting a Script from the Context Menu

Opening the Process Graph

You can easily open a process graph in the manufacturing concept. Both the
process graphs created in the project as well as the process graph on which
the manufacturing concept was created are displayed in this new dialog.

You can open and edit a process graph, but you cannot assign it to an open
manufacturing concept.

This new dialog is also available in the process graph. The mode of functioning
is the same as in the manufacturing concept, with a small difference: A
process graph can be assigned to any number of manufacturing concepts;
these are displayed in the corresponding field in the dialog. On the other hand,
all manufacturing concepts of a project are available for selection.

Opening the Dialog

Manufacturing Concept
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You can open the dialog via the context menu in the manufacturing concept.

1) Click in a free field in the manufacturing concept and select Process

graph > Open.

Compress »
Hierarchy »
Reload

Attributes at Same Time
Execute Script

Symbols

Calculation

Multiple usage

Layout

¥ ¥ v v

Process Graph

[ open ]

Extended Properties

Properties

Figure 143: Opening the Context Menu in the Manufacturing Concept

Select the Process Graph in the Dialog
The dialog is divided into two main areas:

Select process graph s 5]

The process graph on which the manufacturing concept was created is
displayed in the Open linked process graph field. If this field is empty, the
manufacturing concept was created without process graphs.

You can select the process graph you want to open via the combobox in
the Open process graph in project field. All process graphs of the project
are listed in the combobox.

¢ Dpen linked process araph

Name Iar:t!",-'i?.),'

" Dpen process araph in project

0K I Cancel I

Figure 144: Opening the Process Graph Dialog - Initial Situation

As a default, the radio button for Open linked process graph is activated
when the dialog is opened. The assigned process graph is selected.

If you want to open the assigned process graph, click OK.

If you want to open another process graph of the project, activate the radio
button for Open process graph in project.

Select the process graph from the Name combobox.

Confirm the selection with OK. The process graph can be opened for edit-
ing. An assignment to the open manufacturing concept is not made.
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5.2 Opening a Context Menu with an Object being Se-
lected

Al

5.2.1

The functions that are actively available in the context menu with an object be-
ing selected (Resource, Group) depend on the object currently selected. Thus,
the two functions Create group or Unmake group are only available if you
have selected multiple resources or if you have created a group.

For more information, please refer to the Process Graph Manual.

Note

This right mouse button function is only available if you have selected a re-
source or a group.

This chapter provides you with information about the following two context
functions:

= Open Manufacturing Concept

= Linked Objects

i Hierarchy o » Open Manufacturing Concept

Take Product Links

Linked Objects

Change plantype

gzlltte Mirror bitmap

Execute Scripk i

2 |~ Deactivate

Symbol »

Products »—— Shaw Graphic

Layout '\.\\ Open Yiewer

Extended A <
Show Graphic

Properties

Figure 145: Right Mouse Button Functions with a Selected Symbol

Generating a Manufacturing Concept for a Resource

For resources in the Manufacturing Concept, you can generate additional,
more detailed Manufacturing Concepts, for example, if you want to assign ad-
ditional workplaces to a particular resource which is to be planned specifically
for the requirements of this resource (the resource being for example a final
assembly station). To edit such additional Manufacturing Concepts, you can
use any functions that are commonly provided to generate a Manufacturing
Concept, i.e. you can create Layouts or Multiple Usages.

Detailed Manufacturing Concepts can be generated either with or without a
Process Graph from a Manufacturing Concept for a resource. Please refer to
the Defining Relations for Resources.

To Generate a Manufacturing Concept
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Hierarchy Open Manufacturing Concept

Take Product Links
Linked Objects
Change plantype

Split

Delete

Execute Script
Symbol »
Products 3
Layout >
Extended

Properties

Figure 146: Generating a Manufacturing Concept for a Resource
1) Select the required resource from the Manufacturing Concept.

2) Then press the right mouse button. Click Open Manufacturing Concept
in the context menu. You can now follow the usual procedures to create a
Manufacturing Concept. Please refer to the Defining Relations for
Resources.

3) Use the Open parent graph function from the context menu to return from
the newly created Manufacturing Concept to the original Manufacturing

Concept.
Compress » |

Reload

Figure 147: Context Menu — Open Parent Graph

4) Newly created Manufacturing Concepts can be opened using the Open
Manufacturing Concept function from the context menu. Please refer to
the Figure 146.

5.2.2 Manufacturing Concept Display Product and Process Links

In Version PE 5.12, all relations (product, resource, and process) which are
linked to the respective resource are displayed in the Linked Objects dialog for
all plan types in the Manufacturing Concept.

= Only the relations to products and processes are displayed in previous ver-
sions.

= In the Linked Objects dialog (Please refer to the Figure 149) relations can
be generated between linked products and processes generated exclu-
sively for this resource (resource-dependent processes).

Resource-dependent processes can be generated for the following resources:
=  Workers

= Test machines
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This function displays
the links of processes,
products, and re-
sources. Relations for
resource-related
processes are speci-
fied here.

=  Value-adding

= And non-value-adding resources

a Hierarchy »

Take Product Links
Linked Objects
Change plantype
Split

Delete

Execute Script
Symbol

Products

Layout

Extended

v v v

Properties

Figure 148: Display Links of a Resource

1) To start the menu item Linked Objects, select the resource and then click
with the right mouse button. Please refer to the Figure 148.

2) Click Linked Objects. The Linked Obijects dialog opens. Please refer to the
Figure 149.

The relations are displayed in the Linked Objects dialog under the three tabs:

=  Product
= Resource
=  Process

Relations are not displayed for the following:

= The relations are not shown in the Linked Objects dialog if the relation is
hidden in the Select Viewed Relations dialog.

= Resources that do not correspond to the filter set.
= Resources deactivated in the Manufactoring Concept.

Product Tab
Note

No new relations can be generated in the Linked Objects dialog for processes
which have already been generated in the Process Graph or PPR Navigator
and have been linked to the respective resources.
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Linked Objects =

New

Delete

Linked Objects o3 x|
Product I Processl Hesoulcel
N.l Product Name | P | Relations | - Process name | Pr¢
1 Teil Modell & 0i | Process creates product P1 00
2 Teil Modell 42 01 | process firstProcesses product | | noname Ne
Process processes Product
process removed product
I | 2| Process uses container fromproduct x| [*l__ | 2l
Delete I
Name | Relation ] Product |
P1 process creates product Teil Modell &
P1 process firstProcesses prod...  Teil Modell 42
Delete New
oK I Cancel l

Figure 149: Linked Objects Dialog - Product Display

Note

It could take up a lot of working time: Generate only relations for resource-
dependent processes in the Linked Objects dialog. All other relations are
impermissible and could have fatal consequences.

Example: If you generate a new process in the PPR Navigator when the
Process Graph is open and the Reload function have not been executed in
the Process Graph, this new process has not been allocated to the Process
Graph and is treated as a resource-dependent process. If you then allocate
this process to a resource in the Manufacturing Concept, you can then
generate i.e. relations for this process similar to the resource-dependent
process.

This is why the function Reload should always be executed in the Process
Graph whenever you generate a hew process with the Process Graph open in
the PPR Navigator.

To Generate Relations for Resource-Dependent Processes

1) To create a relation between a product and a resource-related process,
select the product followed by the relation and the process in the upper
window. Please refer to the Figure 149.

2) After selecting, click New button. The selected relation is displayed in the
bottom window. In the screenshot below, the noname process has been
assigned to two relations: input process and output process. Please refer
to the Figure 149.

3) Only these relations can be deleted with the Delete button.

4) Click OK to complete input entry.

Process Tab
The process tab shows the processes which are linked to the respective re-
source.

The links between the processes and the respective resource can be deleted.
The processes themselves remain.
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1) Select the process and click Delete. The link to the resource is deleted.

Delete
51
Product Frocess I Resource |
Name | Number [ PoT-Curve | Process Time | Process Graph
P1 om TPZ1 120,000000 Prozessaraph - Basis
noname New Proc... 0,000000
4 | »f
Delete
ok | Cancel |

Figure 150: Linked Objects Dialog - Process Display
Resource Tab

The relations with which the resource is linked to further resources are dis-

played in the resource display.

Linked Objects

Product | Process Resource I

]

Relation name | Resource name | Resource number |

plant connected with plant Maschine P2 002

o ]

Cancel L

Figure 151: Linked Objects Dialog - Resource Display
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6. Tips and Tricks

6.1 Deactivating a Symbol

o -

_,_{ T 1 1 r |
,,,,,,,, | 4 " Hierarchy »

Take Product Links
Linked Objects
Change plantype
Split

Delete

Execute Script

Miar beder

Mirror bitmap
Activate
Deactivate

Products >
Layout
Extended

Properties
Figure 152: Deactivating a Station

1) Select the required station and press the right mouse button.

2) Click Deactivate. The symbol is changed. You can now see two crossed
lines above the station.

3) To re-activate a station, follow the same procedure in the reverse order.
The steps remain the same. You can again select the station, press the
right mouse button and click Activate. The station reassumes its original
condition.

ml Note

Stations are deactivated to inactivate the corresponding variants.

6.2 Assigning System Items to Operating Equipment

Open the Library and select a required system item. Drag the system item to
the work station component using the drag and drop function. The BOM list
contains the entry for the system item. You can also use the Finder to find sys-
tem items in the Library.
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Figure 153: Integrating System Items from the Library into the Manufacturing
Concept

6.3 Hide and Show Function

You can hide lines and columns, for example, if you have developed a Manu-
facturing Concept for a production line and the Manufacturing Concept is only
visible in parts. You can use the Show and Hide functions from the menu to

avoid having to constantly move the Manufacturing Concept from one side to
another.

6.3.1 Show and Hide Function for Columns

The current situation in our example: You have created two additional sta-
tions for the end of the production line. To edit these stations, you want to to
view the beginning of the production line as well. The part in between is cur-
rently of minor interest for your purposes. At the moment, it is important to fo-
cus your attention on the original (input) and the final (output) situation. This is
achieved by hiding the intermediate columns.
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Figure 154: Dialog for Lines and Columns

These three possibilities are available using the right mouse button. In our ex-
ample, you have hidden columns five to eight.

iManufacturing Concept - Building =55 =100
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- P T R | ] .| 11
New Maches Now Mactne MNew Mackine New Machrs
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s (s )
New Worker
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Figure 155: Hidden Columns

The two pictures above illustrate the effect. You may now like to know what
steps are to be taken to achieve this effect. If you work with Excel, you may al-
ready be familiar with this procedure.

To Show or Hide Columns and Lines

Note

The showing and hiding procedure is identical for both lines and columns. We
now explain the procedure using the Hide and Show function for columns as
an example.

1) Left-click the column header to select the column. If you want to select
multiple columns simultaneously, drag the curser to the right or left while
holding down the left mouse-button until you have selected the required
columns.
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2) When you have selected the column(s), press the right mouse button and
click on Hide. Columns five to eight have been hidden in our example. As a
result, the Manufacturing Concept displays only the areas you want to edit.

3) You have completed your work and would now like to view the entire
Manufacturing Concept. To do this, you must re-show the columns.

6.3.2 Re-Show Hide Columns and Lines

There are three possibilities:

Double-clicking the green line

If you prefer a quick solution, click twice on the green line in the column header
with almost no time between the two clicks. All hidden columns are visible
again.

The “Show All” right mouse button function

If you prefer to use the right mouse button, click any column header. Then
press the right mouse button and click Show All. As a result, all hidden col-
umns can be re-shown.

The “Make Lines/Columns visible” right mouse button function
Another possibility to use the right mouse button context menu is provided by
clicking a column header. In this case, however, you cannot select just any
column. You must select columns to the left and to the right of the green line.
Then press the right mouse button and click Make Lines/Columns visible. As
a result, all hidden columns can be re-shown.

6.4 Quickly Selecting Objects from the Manufacturing
Concept

If you want to quickly select objects from the Manufacturing Concept, perform
the following procedure:

1) Left-click an empty field in the Manufacturing Concept.

2) Draw your cursor across the objects you want to select. As a result, all
objects in the red frame can be selected.

™~} E—L

=} EE—L

Figure 156: Selecting Multiple Objects from the Manufacturing Concept
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