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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 pro-
gram structure.

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

No Liability or Guarantee

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

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

Copyright

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

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

Some parts of this software are owned by Unigraphics Solutions Inc. and are copyrighted © 2011. Allrights re-
served.

Some parts of this software are owned by combit® GmbH and are copyrighted. Report-/Print module List and

Label® Version 15.0: Copyright combit® GmbH 1991-2011.

Modifications

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

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

This clause applies to all acquisitions of DASSAULT SYSTEMES commercial computer software by or for the
United States federal government, or by any prime contractor or subcontractor (at any tier) under any contract, grant,
cooperative agreement, or other activity with the federal government. By accepting delivery of this software, the
United States government hereby agrees that this software qualifies as “commercial” computer software within the
meaning of the acquisition regulation(s) applicab le to this procurement. The terms and conditions of the
DASSAULT SYSTEMES standard commercial end user license agreement shall pertain to the United States go v-
ernment’s use and disclosure of this software, and shall supersede any conflicting contractual terms and conditions.
Ifthe DA SSAULT SYSTEMES standard commercial license fails to meet the United States government’s needs or
is inconsistent in any respect with United States Federal law, the United States government agrees to return this
software, unused, to DASSAULT SYSTEMES. The following additional statement applies only to acquisitions
governed by DFARS Subpart 227.4 (October 1988): “Restricted Rights — use, duplication, and disclosure by the
Government is subject to restrictions as set forth in subparagraph (c)(I)(ii) of the Rights in Technical Data and Co m-
puter Software clause at DFARS 252-227-7013 (Oct. 1988).”

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

1. Introduction

This manual explains how to use the Process Engineer Manufacturing Concept and menu guidance’s for your plan-
ning purposes.

1.1 How to Use this Manual

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 har I manufacturing concept functions, please remember that there is a general introduction to the

Process E.. n the Basic Manual.

Click Generalm‘oduction to access the manual.

1.2 Documentation Conventions and Symbols

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

This symbol i/ ™ :d to introduce key concepts that are covered in the sections immed iately following this symbol.
As aresult, tr }J 'mbol most frequently appears at the beginning of chapters or sections.

Note
This symlm d to mark notes, which provide you with additional information you need to have for further work.
You will the Note sign at the beginning of a chapter or in a particular text passage in the chapter. Texts

bearing this sign are additionally marked with Note. The text is always in italics.

Caution
This symb ‘es that the text that follows describes particular circumstances that you must avoid to avoid po-
tential errd he operation of the program or harm to data. You will either find the Caution sign at the begin-
ning of a chag<. or near a particular text passage in the chapter. Texts that are introduced by this sign are addi-
tionally marked with Caution. The text is always in italics.

Thi:m; examp les which serve to illustrate a certain situation.
Thi sl the individual operational steps involved in a particular operating instruction. Operating instru c-

L

tions describe perational steps, for examp le, how to open a menu or execute a function.

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

This symbol maéks list inside a bulleted or numbered list.

This symbol nm‘; 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 Manufacturing Concept and the Process
Graph. The descriptions can be found in the Process Graph Manual.

Manufacturing Concept Version PE 5.21
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Introduction 2

1.3.1  Displaying Relations in Color

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

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

1.3.2  Displaying Filtered Resources

Relations and resources from filtered projects can be displayed in the Manufacturing Concept.
Code rules that are set as a filter when a project is opened are assigned to the resources. To dis-
play filtered resources, you must checkmark the Show filtered symbols in graph entry in the
Process Engineer settings.

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.

For more info gmsgion, please refer to the Process Graph Manual.
1.3.4  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 dis-
played in the Linked Objects dialog for all plan types in the Manufacturing Concept. Please refer to the Manufactur-
ing Concept Disnlay Product and Process Links.

For more info ‘ion, 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 evalua-
tions 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.
For more information, please refer to the Process Graph Manual.

1.3.6 mStep Value in the Manufacturing Concept

The step value?preset directly for the plan type in the toolbar with the function PE 5.12. Please refer to the Step
Value in the Manufacturing Concept.
For more info E‘ion, 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 recreated after a process is deleted; rela-
tions 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.

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

1.3.8 E\Inserting Resources between Existing Relations

In Version PE 5.12, existing relations between resources are automatically recreated after a resource is inserted; rela-
tions 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.

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

Manufacturingm‘wcept Version PE 5.21
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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. —

For more infcmtion, 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 Curwes by using the con-
text function Premises at same time.

This new function is also available in the Manufacturing Concept for editing resources. With this function, wage
groups and shift models are assigned to the same plantypes (i.e. resource plantype) in the Manufacturing Concept.
For more information, please refer to the Process Graph Manual.

1.3.11E‘Show Print Area for Graph

Using Show print area you can view the print area of a graph.
For more info gmsgion, 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.
For more info E‘ion, 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 5.21
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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 Conce pt

Symbols Description
4 M ]_ This symbol enables a “value-adding resource”. Value-adding resources may
v include, for example, machines, assembly stations, or manual workstations.
achine

7 M F

Machine [non vah

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

—)— This symbol activates resources that are required to check parts.
Tesnvachers
A resource marked with two crossing diagonal lines means that this resource
>< has been deactivated and is thus irrelevant for the current planning processes.
New Machine However, such resources can be re-activated at any time.
LTEXT) Click this symbol if you want to write a comment.

Giowp

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

Buifer

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

This symbol enables a resource for a worker. The Manufacturing Concept re-
quires workers for transport tools or assembly stations.

Transport System

Use this symbol to enable a resource for a uni-directional transport system. The
direction of transportation is indicated by thetriangle 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.

<

1

Intedaced Tianso

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

I

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.

v

The circulation resource refers to logistics processes which take place on an as-
sembly line and whose individual stations are continuously connected to one
another.

vote [l

Yellow me the symbol has been enabled. You can determine the definition of these symbols and the assign-
ment to the resource types during configuration.

Manufacturing Concept Version PE 5.21
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2.2 Toolbar Icons

o

oW B & & |E

Figure 1: Toolbar

Ko

Table 2: Toolbar Icons Description

Icon Description

- When this icon is enabled, you can edit the resources in the M anufacturing
Concept. This icon must always be enabled, for example, to paste or link re-
sources (in) to the Manufacturing Concept.

I’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.

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 increments
from 100% to 6%. To enable one of the two zoom functions, click on one of
the two icons in the toolbox.

@ Use these two icons to activate the zoom function. Using the plus function,

[ Use this icon to hide or show grid lines.

Lt If this icon is enabled, a frame line is shown for any group that is currently
open.

2.3 lcon

sto =
I_in \erors Use this icon to cancel resource-moving actions.
ka

Re-
sour

Use this icon to restore resource-moving actions.

||
H

0]

ce

If this icon is enabled, you can define the display of relations for the M anufac-
turing Concept.

®
)
x

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

H B0
M achine
Figure 2: Four Icons — Dis play of Links to a Resource
Note I
The icons e resource are only visible in zoom 100%.
WS = This icon indicates whether a resource is linked to a product. A link is available if the icon

is red.

Manufacturing Concept Version PE 5.21
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@m ™ This icon indicates whether a resource is linked to a process. A link is available if the icon
is green.

wl " Thisicon indicates whether a resource is linked to a layout. A link is available 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 resource is optimally utilized. Red,
however, means that a resource is not optimally utilized.

80 =  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

| 1 oA { \
.1 [ [ ay — }— p— — { ) — — — — ] T
TAmA - : L-
Mache Nachre ron v Tesmchre Fuster Workm Trarepeant Sydeer Travcport Suctee. Tuwnspon: Syctere

& :

| |
i 1%

Figure 3: Example of a Toolbar in the Manufacturing Concept

1) Toinsert aresource in the Manufacturing Concept, click the required resource in the tool-
bar. 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) Ifyou repeat this procedure, you can insert as many resources as you like. To finally com-
plete the insertion process, click the same resource once again in the tool-
bar.Consecutively, inserting multiple resources into the Manufacturing Concept.

5) Ifyou immediately want to insert a further resource, click the required resource in the tool-
bar. 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 proc-
esses, which are required to manufacture 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 para |-
lel structure or as a single workstation. The resources are linked to each other to illustrate a product or material 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 project wide, i.e. for an entire pro-
ject.

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

Properties Dialogs and Contextual Menus in the Manufacturing Concept

The resources in the Manufacturing Concept can be edited using two different properties dialogs: the General Prop-
erties dialog and the Extended Properties dialog. The Extended Properties dialog displays information, i.e. on ca-
pacities and quality. By using contextual menus you may, for example, create a layout or reuse your Manufacturing
Concept (Multiple Usage). Context menus are availab le either for individual resources or for the entire Manufactur-
ing Concept. Calculated results for a resource or an entire Manufacturing Concept can be evaluated using the Valu-
ate function fromthe contextual menu. You may also use this menu to export or print your results. Moreover, the

Manufacturing Concept Version PE 5.21
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contextual menu allows you to compare Manufacturing Concepts to each other or to show costs that may have add i-
tionally incurred for Multiple Usage.

Manufacturing Concept Version PE 5.21



3. Creating/Editing the Manufacturing Concept

v Manufacturing Concept or to edit an existing one, you must change to the Resource View (Please
] &5 Hesowcelure 4) the Open Manufacturing Concept function is only available on the hierarchical level from
where you have changed to the Resource View. Only one Manufacturing Concept can be created for each hierarchi-
The Rgp@i&g icon
mUSt'h@|§‘t|ﬁ§Eﬁ€r'Hescnbes the functions, which are used to create and edit a Manufacturing Concept. The following
you wRRheEke -~ 10w to specify properties for a resource and how to use contextual menus. Each section of a chap-
the R%?%%M@é v references, which you can use to obtain further information about the section you are currently
reading. Pleasciefer to the Defining Properties for Resources and Groups and Right Mouse Button Functions.

Efe Ecx Tooks '2"" Hewe —
S E MG AGe s R
— 8
e r o
= eL o
- s Sxfancng
s Chanos Plantyps
+ Compare Manuf acturing Concepts
3 Dwlete Manufactusing Concept
3 Edt Graphec

Showe A Components !\!

Valuats My facthiareg Concept

s B A s TN AN o B 4

Cabcudation .
Bnd ussg= d
Pemnessons >
i .
£3 .. ,‘
>
4 oo
- .:
* Redoad
Befreach Sort index
Pt .

= Hancbock_osopctﬂ..[ =3 Resowrce(ifered) ]
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 relation. The direction is irrelevant in this case; the same relation is involved, only
the name of the relation is changed. The relations on the one hand shown fromthe 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:
= Indialogs, you can select relations for the link — such as create new manufacturing concept
on the basis of a Process Graph.

®  You can show existing relations in dialogs — such as in the extended properties dialog of a
resource.

Manufacturing Concept Version PE 5.21
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The process and resource structure create the basis for various program modules, which you can use in the Process
Engineer. If you use both the manufacturing concept and the balancing process module Work Load Balancing
(WLB), you should always use the relation Resource runs Process/Process running on Resource fora link. You
need this relation also if you create autorelations 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: Owerview of Functions for Relations

Dialogs Description

Relation Process - Resource [Resource runs Process _'_l
Resource uns Process
Resource is used by Process
Please refer to the Figure 8.

Creating a new Manufacturing Con-
cept.

Select circulation for relation dialog

Capacity
Lot Size | | Com... | Relation

1 HBSUU'C_E funs Process Extended properties dialog for stations
Open extended properties from the contextual menu; the re- | and employees.

lation is shown under the Capacity tab.
You can create processes and relations for this resource us-

ing the New button.
Dialog for selecting a relation to the
Nome | o | || link process to resources is available

Conces 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

x4

Spmatn L fmwed Vol Paty Ree (3] [ Rebaon 1

g an Meamace s Procecs

iy 2m

oindey |9:1 o ure Proces )

] 1o Brticinen Sl Show PoT -parts rate for relations.
Use Check PoT-Parts Rate buttonto
open the dialog in the extended prop-
erties dialog.

Relations to resources are shown.
{ 0s

i A H

= i\t Icon for process link.

J T | The icon shows the link between both
I!M relations.
M:P3
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Dialogs Description

: Select target resource . _>_(]

Name I Number
M:tumning
M:milling
M:drilling

Integration of resources:

In the dialog, you can select the rela-
tion for the link.

< J I

Create sub-structure [

i Take over processes related with following relations |
Resource uns Process v

Resource is used by Process [~

oK | Concel |
IDITTEEE—— )

T e | Dnns sew | Prwsest et |
P Y ey
pt

The relations of the linked resource
are shown via the contextual menu of
a resource, menu item Linked Ob-
jects/Resources.

o l_ - |

3.1.2  Defining Relations for Resources

Relations in the Manufacturing Concept are always between two resources. Relations are generated by linking ind i-

vidual resources in the Manufacturing Concept.

Using Relations in the Manufacturing Conce pt

When selecting relations (Please refer to the Figure 5), you can specify exclusively whether relations are to be valid
for the current Manufacturing process only or on a project wide basis. Normally, you can define only one relation for

each Manufacturing Concept.

Figure 5: Selection List for Relations

= Plant connected with plant: This relation always affects the current Manufacturing Con-
cept. For resources that have been generated and connected froma Process Graph, this re-
lation 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 consequences 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 re-
source 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 relation-
ship between the two resources, which must be considered when planning a Manufacturing Concept. As an altern a-

Manufacturing Concept Version PE 5.21



tive, you could create a manufacturing process which is basically new, thus defining new resources for this manufac-
turing process that would allow a different constellation.

A B
3

R

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.

The Manufacturing Concept processes the displayed processes in a Process Graph and assigns themto 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:

1) Specify the start date for the Manufacturing Concept in the Selected Date dialog (Please
refer to the Figure 7)The PoT curves determine the planned numbers and the scheduled
dates. To select a realistic start date, refer to the scheduled dates fromthe PoT curves.

2) Click Select button (Figure 8) to open the required dialog.

Pol Curve '
500009

l

000

0K

Huraber

|

40000

2006 3062 123008 B06283. 2022003 3606 2004

Salectad Date 23102002 ~

Juni 2002
Mo Di Mi Do Fr Sa So

7 29 30 3 2
3 4 b B 7 i -3
0 11 12 13 14 15 16
17 18 19 20 #4® 22 23
24 25 26 27 28 239 30
1 a2 B3 4 h 8 ¥

Z dHeute: 21.06.2002

Figure 7: Specifying the PoT Curve and the Start Date

Note m

If you wi ate a Manufacturing Concept on the basis of a Process Graph, the respective Process Graph must
have bee d 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.
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3.2.1  Creating a Manufacturing Process using a Process Graph

1) Select a Process Graph fromthe New Manufacturing Concept dialog.

2) To create resources for processes in the Process Graph of the Manufacturing Process, ena-
ble Create Groups and Create Machines. This is done by checkmarking the two fields.
Please refer to the Figure 8.

3) Select relation fromthe combobox. The processes are automatically linked according to
the selected relations to all resources which are generated on the basis of Process Graph.

+ New Manufacturing Concept il X

~Date
{ 03.05.2004 =]

Select l

— Process Graphs

New Montaievoriani

Create Groups [V

Create Machines [V

Relation Process - Resource IHesource runs Process ZI

RBesource runs Process
Resource is used by Process

0K 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 relation-
ships between the plantypes fromthe 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 plants x|

Partial Workplan I.m
Operation W
Operation [non value-adding) W
Testoperation

| 0K I Cancel | Help J

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
B 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).

The resulting relationships should correspond to the real planning process for which you are creating the Manufac-
turing 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.

Manufacturing Concept Version PE 5.21



Note

The relati Iitween plantypes refers exclusively to processes that have been displayed in the Process Graph.
A relation een plantypes that has been incorrectly chosen may cause severe errors for the overall planning
process.

Formmy have related the val ue-adding operation plantype to the non val ue-adding resource plan-
typ: ct the overall planning of the Manufacturing Concept. In this case, all val ue-adding resources
would be marked with the wrong symbols and, as a consequence, they would be evaluated as non value-adding re-
sources during the valuation of a Manufacturing Concept.

6) Click OK, once you have established all required relationships between the different plan-
types. The new Manufacturing Concept is created and displayed. Please refer to the Figure
10.
The resources displayed in the example of a Manufacturing Concept come from the resource structure and from the
Pracess Granh_The resources fromthe resource structure are arranged within the blue framed rectangle. The re-
SC | framed rectangle correspond to the selected Process Graph display. The connection between the
plaritypes o uie Process Graph and fromthe 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 Figure 10.
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Figure 10: Example — Display of a new Manufacturing Concept
3.2.2  Creating Manufacturing Concepts for Several Lewels

Creating manufacturing concepts all at once for as many hierarchical levels as you like saves time and allows you to
work efficiently when planning manufacturing concepts. This approach allows you to create manufacturing concepts
for subsequent hierarchical levels from a single hierarchical level, without having to change to the resources view

via the Open this view context function. The new function, Create Manufacturing Concepts, can only be per-
formed directly in the PPR Navigator.

Cautio

The manug , concepts created in this way are always created without process graphs.
Hierarchica. Level “0” is also Included
= This hierarchical level corresponds to the level from which the manufacturing concepts are
created for the following hierarchical levels, and must also be included when planning the
manufacturing concepts to be created.

= Ifyou enter zero in the dialog, (Please refer to the Figure 13), a manufacturing 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.
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4 : (- e‘q Drilling Station, 1
: Etﬁ Final assembly, 1

Figure 11: Example - Manufacturing Concept for Creating Seweral Levels
To Create Manufacturing Concepts
The Create Manufacturing Concepts function can be executed fromevery 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.

= AR new ,
= .‘“.‘,g Troy
g ,«i,;z Assign OrglDs to children
i assign children by OrglIDs
Change Plantype
Change Protocol

E .

Create manufacturing concepts
Exescute Script
Save 4s Recent Item

Show Graphic
: Targets
: Yaluation
: Yersions
B save as template
- Calculation >
[+ Find usage 3
&- Line number »
- Open >
Figure 12: Open Contextual Menu — Create manufacturing Concept
3) Enterthe 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.
{ Hierarchy step down ] x|

Step: I4

0K I Cancel Help

Figure 13: Dialog — Enter Hierarchical Lewls
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
% Ressource view.
THe nierarcnhical level Graph BOM has been created in the structure. If this hierarchical level is available, a manu-
facturing concept has also been created.
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51 @ Graphic Groups
- EE Main BOM
i) B8 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 contextual menu. The manufacturing concept created with the Create
manufacturing concepts function opens.

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

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

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

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

4) Right-click manufacturing concept window. Select Application < Update MC with
Processes formPG.

5) Select ProcessGraph and click OK in the ProcessGraph window.

6) 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 (re-
source) or allocate themto multiple workstations. Familiarise yourself with the Integrate function of the right
mouse button. This function allows you to combine multiple processes on a single workstation.
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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 cursorto a selected symbol and press the right mouse button.

3) The contextual menu opens. Click Integrate. The Select target resource dialog appears.

4) Select the station where you want to integrate individual processes. Then click OK button
to link the processes for one station.

5) Then single-click the green hand above the symbol. The Link contextual menu opens. You
can now view all processes that are currently performed on the respective workstation.
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If the symbol is green,
this indicates that you
have linked a process.

™ ——

Figure 16: Green Hand Symbol

17

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 froma particular workstation, proceed as follows:

Click green hand above the symbol. The Linked Objects menu opens. You can now view

Select the line you want to delete. To do this, simply click the required line. Then click De-

6)

the processes, which are linked to the station.
7)

lete. Confirm your entry using the OK button.
8)

want to delete the selected link.

Linked Objects

Product Frocess | Resource |

Click Cancel button if you are not certain. This gives you time to reconsider if you really

b

N Number Pol Curve Process Tim Process Graph
[arindina Click hare to select the line
dilling 001 £0,000000 PG you want to delete,
milling o0 £0.000000 PG
tuining 001 60.000000 PG
4 |

Dolete '

0K Cancel ]

Figure 17: Delete Process
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Figure 18: General Machine Properties

Creating Manufacturing Concepts for Resources

18

Another option of the Integrate context function is to create a Manufacturing Concept for a resource. This Manu-
facturing Concept displays and edits all integrated 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 manu-
facturing concept for the resources that are physically planned in the manufacturing concept of this resource.

Note

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

O m
il
Hierarchy >
M1
Attributes at Same Time
Split
[ Delete

g

O

2

Execute Script
h Symbols »

Premises at same time

@

L

M3
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Figure 19: Integrating Processes
2) Open the contextual menu and click Integrate.

3) Select the required resource fromthe dialog (Please refer to the Figure 20) and enable the

checkboxnext to Create sub-structure. The Manufacturing Concept of the resource is
created once you have selected this box.

: Select target resource i x|

Name I Number | f
VA ——
M2 [
M3 :
< | 2

Create sub-structure  [v

T ake over processes related with following relations
Resource uns Process v

Resource is used by Process [

oK I Cancel |

Figure 20: Dialog for the Integration of Resources
The Manufags '-1g Concept is equipped with a new symbol for integrated resources. The symbol designation corre-
sponds to th(gn curce which combines the integrated resources (in our example, this is the M1 resource). Further-
WRkEidhs e iéﬁé}]additional icon above this symbol, which can be used to open the Manufacturing Concept o f the re-

tHH#&nufacturing
Concept of a re-
source.

[lgo =M

Take Product Links
Linked Objects
Change plantype
Split

Delete

Execute Script
Symbol

Products >
Layout »
Extended

-

Properties

Figure 21: Opening the Manufacturing Concept of a Resource
80 4) To open the Manufacturing Concept of a resource, you can either use the appropriate con-
textual menu or the icon above the new symbol. Please refer to the Figure 22.

Y=g n d edit all the integrated resources in the opened Manufacturing Concept. In the example below,
thwme three machines (M1, M2, and M3).
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Figure 22: Manufacturing Concept of a Resource — three Integrated Resources
5) Use Open parent graph function to close the Manufacturing Concept.

B ~1anul acturing Concept - M1 e =101 %
Tt B Bambadunat s =
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J . o
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Figure 23: Close Manufacturing Concept
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3.3.3  Creating Multiple Workstations

Select the machine and press the '

T — 0 P

Mirror bitmap
Activate
Deactivate
g
Delete
Opengroup
Open Manufacturing Concept
Linked Objects
Waluate
Products »
Extended
Properties
Figure 24: The Split Contextual Menu
1) Use the Split function of the right mouse button to create multip le workstations of the same
type.
2) Highlight the workstation for which you want to use multiple workstations.
3) Press the right mouse button and click S plit. Please refer to the Figure 24.
4) The Splitsymbol dialog boxappears. 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.
Split symbol 23 X
Max quantty 70 oK |
| Use this field to specify the
Quantity 1 < e | number of new workstations
Help |
- Position
" Above
" Below Use these fields to select the
 Cents S required layout.

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

M: Spin

Coow of
! & These two workstations have been
g newly generated. This is indicated
by a "Copy of" description.
M- Spa

[

| ™M T

H: S
Coop of

Figure 26: New Station Generated— Split Function
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Creating 22

3.4 Linking Options

3.4.1 Creating Resources from Processes

The Manufacturing Concept allows you to create a resource directly froma 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 resource plantypes. This principle also ap-
plies, if you choose to create a resource directly froma process of an already existing Manufacturing Concept.

Note
Itis possi ate 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

- SASA —
- (TEXT) [ {1 MY 2T F —
& Handbook promct < s Lt
4 A Produt view, | Tew Goo Hachem Machwe ban veb Te!
23 Frocess Vs, | ,'i ]
A
= 03 Prodess Man, 1
A Wi, | (] [y - [ Jo] [ (| ey |

6 New Operaion, &

i) o WawCreration § [Seiect resource phntype S =
o New Qperaon, 3 l“’ " ;! oK,
. Fletyse: ke I
o Wew Crecation, =
& % Mew Operanon, 1 Michma [ron vabs-ssang) b Cancal
g ; Waw Srcain, | 7 ;:}:""" J
& 0T hew Ogeraon, & =y Wodket
o N Eartid Woekplay Teasspat Susten o) d
& M dew tesegerson, 304l 180
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# oy Progedt Lbeary

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 fromthe 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.

Relations X [ x|

Name I oK I
Resource is used by Process
Resource uns Process Cancel I

Figure 28: Select Relation from the Dialog
4) Click OKto confirm your entry. You can plan the newly created resource in the manufac-
turing concept; for example, set the properties and link to further resources.
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3.4.2  Assigning a Worker to a Station

23

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.

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

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

You have activated this worker symbaol
«—|in the toolbar to'insert it into the
Wk Manufacturing Concept. When the

symbol is active, it will be highlighted in
yellow.

Figure 29: Smiley Face Symbol

Note
This symb le activated whenever you want to insert a worker into a Manufacturing Concept. Workers can be

assigned . alue-adding stations, non value-adding stations, or test stations.
R - Click this blue field, press the
= TR . left mouse button, and drag the
YR, link to the station while holding
" [\/I down the mouse button,
New Worker New Machine

I

Figure 30: Connecting a Worker to a Station

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

O B 1 [
SRR IEER;
MNew ‘Worker New Machine New Machine

Figure 31: Connecting a Worker to Two Stations

Cautioe
Whenever ¥ gn a worker to a station or a group, you must first open the required station/group. The same ap-

plies to a group within a group. To open a group, simply click + sign ofa closed group symbol.

2) Click blue boxabove the symbol to establish the connection.

Manufacturing Concept
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Open the group using the plus symbol to link a
worker to a station from the group.

CHEDAIELA)!

New Worker New Machine New Machine

I I | |

Figure 32: Assigning a Worker to a Station within a Group

(|
-

New Transport T¢
| Again, simply click the blue symbol and
oL estahlish the link as usual.

N/

M
L

MNew 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 boxabove the worker symbol. Hold down the left mouse button and draw the
connecting line to the target symbol. Release the mouse button. Now you have successfully
linked a worker to a station.

6) If you want to assign the worker to further stations, follow the same procedure.

Insert a new warker symbol, click the
blue field and link it to the station.
_ ¥
L] e ==
) M ] S
New Worker MNew Machine New \Worker

Figure 34: Connecting Two Workers to a Station

3.4.3  Linking a Buffer

Even in times of globalized competition and just in time production, the following 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
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than just increased safety in the material flow. It also shows that a planner is able to assess production flows on are-
alistic 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 e quipped
with different elements that are typical of buffers. The buffer symbol is shown below.

C fou have activated this symbol in
the toolbar to insert it as a buffer
<«——1into the Manufacturing Concept. The
yellow colour indicates that the

New Buffer symbaol has been selected and is
active.

Figure 35: Buffer Symbol

Note I
This symb e activated whenever you want to insert a buffer into a Manufacturing Concept. You can use this

symbol to buffers with stations 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 require further
symbols, click again the buffer symbol in the toolbar to deactivate it.

O &dq O

1™ -~ M
M: Spin New Machine Click here, once the

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

&
«

W

Mew Buifer

Figure 36: Inserting a buffer
3) To connect a buffer, the pointer must assume the shape of a pencil.

4) Press the left mouse button and hold it down until you have connected the buffer to the sta-
tion. The arrows on the black connecting line indicate the flow direction. If you want the
material flow to run fromthe 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 container 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.
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You have selected one of the transport
symbols (e.g. Transport System, FW/BW
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

HH ]m insertion.
New Interlaced

New Transpart Sy

New Initerlaced T
Figure 37: Example - Transport Symbols
This symi Joe 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.

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

Bfi Manufacturing Concept - Building { === =10 xi
-~
Transport System Transport System  Transport System Intedaced Transp  Interdaced Transp  Interlaced Transo =
K1 y
Zoom: 100 %
| s 6 | 7 J 8 J 3 |
A
] (o] ] |
™ g5
9 > >
M l>—{ M T
M Son News Transpoet Sy 4 Dok
10
New Buffer
-
Tl | of

Figure 38: Example of a Trans port - Machine
3) Clickthe 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.

3.4.4.2 Relating Chained Transports to Circulation
The rireulation resource refers to logistics processes which take place on an assembly line and whose individual sta-
tions 1ously connected to one another. Parts are transported between the individual stations by chained
trans {H]]]D‘[ﬂ]]b- Nith the circulation resource, you can relate these chained transports, and in the properties dialog

Icon for cir-
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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 assembly lines whose transport units are con-
tinuously 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 library. You cannot plan a circulation
without these settings. Make the following settings in the respective plantype set used for your project:

1) Enable the Displayin process graph field.

2) Assign the bitmap for the circulation resource.

: Circulation <Umiauf ¥ - -0 x|
-

General I Notes I

Make the settipgs-n: [Hmlaut

the plantypesget of the, l =]
system Iibrar%/ forcir-
. ort Number |14
culation resource.
Fecursiv o
Top Level I

ShowinGraph v

' Bitmap for Graph Irb_conveyor_big. bmp

I8
< ]L‘—/’

Figure 39: Properties Dialog of Circulation — Plantype Set System Library
To Relate Circulation and Chained Trans ports
There are several possible ways to relate the circu lation resource:
®  You can drag and drop the circulation to a chained transport in the Manufacturing Concept.

®  You can create the relation in the PPR Navigator by drag and drop or you can create the re-
lation in the manufacturing concept.

Relations made in the PPR Navigator may necessitate the selection of the relation in a dialog. Whether this dialog

appears depends on your configuration.
You may use only the relation plant related with plant (rewverse) for relating the circulation resource to a chained

transport.

vYerkniipfe Umlauf <Umlauf 1, 1> mit Yerketteter Tran

Select theglgtion [

from the (Hiad@ghnected projectwide with plant _
plant connected projectwide with plant reverse Cancel

i,

lessource verknupft mit Ressource

Figure 40: Select Circulation for Relation Dial og

To Drag the Circulation to the Manufacturing Concept
1) Select the circulation resource in the PPR Navigator in the resource structure.

IEE ‘ 3) Drag the relation to the chained transport in the Manufacturing Concept.
Icon for ch

transport. 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 related to one an-
other.

3443

- Line, 1

-84 M:P1, 1
&8k MiP2, 1
G- B M:P3, 1
- &% M:P4, 1
-84 M:PS, 1
@-&h MiPs, 1
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- 8% M:P9, 1
-84 M:PRI, 1
@-&% M:PRZ, 1

=B ol l=w Chained Transport, 1
& &% Transport, o

# &Lq buffer, 1

Circulation, 1

Figure 42: Blue Line Indicates the Relation
6) Save the Manufacturing Concept.

7) Open the contextual 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.

Relations in the PPR Navigator

1) Select the circulation resource in the PPR Navigator in the resource structure.
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.

Figure 43: Relating the Circulation in the PPR Navigator by Drag and Drop

4)  Confirm the selection with OK. Circulation and chained transport are related to one an-
other.
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3.4.44 Relations in the Manufacturing Concept
1) Drag the mouse pointer to the circulation icon.
Circulation

2) Drag the mouse pointer to the chained transport. Circulation and chained transport are now
..m]]]]ymﬂ]]p. related.

™

g

W

terlas pencil.

_l_/_-
—i LN
AL -

Figure 44: Drag Mouse Pointer to the Chained Transport

{ ™Y —{Iw H MY >—{>
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Figure 45: The Blue Line Indicates the Relation
3.4.45 Selecting Multiple Iltems
You can relate the circulation to several symbols at the same time with a multiple selection of chained transports in

the Manufacturing Concept. This type of relation can be executed only by drag and drop fromthe PPR Nav igator.

1) Select the chained transport in the Manufacturing Concept (multip le selections by pressing
the control key).

B

2) Select the circulation resource in the PPR Navigator in the resource structure.

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

=% Line, 1
-k ML, 1
m g Mip2, 1
E gl MiP3, 1
-k M:P4, 1
- fk M:PS, 1
w8 MPs, 1
E-gh M7, 1
-84 M:PY, 1
Multiple selegti@fn m:pri, 1
of chained transsy m:pr2, 1
ports. E &4 Transport, 1
L buffer, 1

B
i
B

-

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.
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6) Confirm the message with Yes. Circulation and all selected chained transports are simulta-
neously related to the circulation resource.

Manufacturing

/@ Link to all marked symbals?

Yes No l

Figure 47: Confirm message with Yes
7) Save the Manufacturing Concept.

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

9) Click Reload. The blue line indicates the relations between circulation and chained trans-
ports.

g MY

L 4
A 4

AR g

g

Figure 48: Relation between Circulations by Multiple Selection

3.4.5 Inserting/Linking a Test Station

Imagine all parts have already been produced and sold. Meanwhile, the customer 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 according to the ISO 9001 standard, a batch has ap-
parently 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. However, 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.
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fou have activated this test symbol in
the toolbarto insert it into the

C +—|Manufacturing Concept. The symbaol
will be highlighted in yellow, thus

Teststation N :
indicating its active state.
Drag to link the test station.
YR . B I B
: i e [ MY}—=—<O— MY}
(3 Snn M w.. Traraoa 51 M O U Test staen H: Grnng

'-)

\/M o

Figure 49: Assigning a Station to a Test Station

Note
Alwaysm mind that workers must be assigned to stations and not vice-versa. To link them to a test station, you
need tc blue sign above the symbol.

.
.\;_:/, Click this blue symbol to

Mewinionker assign a transport tool' or
a worker to a test station.

—

New 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 fa-

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

Jlﬂ—’ {m D> MO M}
f,:_}

e i

Figure 51: Linking a Test Station to a Station
3.5 Step Value in the Manufacturing Concept

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.

Forexample, the deviations from planned investments above the step value for machines (resources) can be dis-
played 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 function PE 5.12.

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

This chapter| /= ly discusses the principal procedure. In addition, this chapter includes a schematic diagram for the
step value (PI H refer to the Figure 56).

3.5.1  Presetting the Step Value for Machine Plan Type

Thigaxamnla cshaws possible deviations from the planned investment above the step value for all resources of the
mac . 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 dum-
myinwest is used for estimated investments.

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

Maschine
Component
Number
Estimated
: Select step value attribute 3 x|
Name Frompt -
dbl_attibute_& Value 6
dbl_attibige_7 Value 7
dbl_sttiibute_8 Value 8
dbl_sttibute_9 Value 9
depreciationduration Depreciabon Duration
dummyirivest Estmated Investment
flocehesght Floot Height
graphicinsertpasitions Graphic Insert Position X
graphicinsertpositiony Graphic Insert Postion Y
graphicinsertpasiionz Graphicinsest Position Z
height Heaght
nistallation Installation
fength Length
maintenance Manienance -
<] -
Taget vahe [Euwo] P 20
Step vakie bower than target f10
Step vakis biggee than target 10
0K I Cancel I

Figure 52: Attribute for Step Value Dialog
The anted by colored symbols in the Manufacturing Concept:
= Astep 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% .
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= Aninvestment deviation under 80% is indicated by a red icon - just as are investment de-
viations > 100% (Step value bigger than target).

3) Click icon above the resource machine. The values preset for the step value are displayed
} along with the planned investment sum for the resource. This data allows you to imme-
! ™ }— diately correct the presets in the Properties dialog.

Mesaage-for re _
soll DELMJA Process Engineet 7 x|
A Ol ;i;on. IEsqi!'ﬁated Investment = 120.00

cates noYieviafigi value = 120,00
fro m the Targettep value lower then target = 10.00
value. Step value bigger then target = 10.00

icon indjcates_
stimated Investment = 800.00

an XCERIVE =" cet value = 120.00
deviafion ffPf p value lower then target = 10.00
target value, 2+=f value bigoer then target = 10.00

= a ="

Figure 54: Message Displays Investment Sum — Correct Deviations

3.5.1.1 Machine Occupancy

Feaaconosesy can be displayed for workers and machines, just as in previous versions. In the examp le, the attribute
Example ised 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.

Masch

1 I

Component
Number
Ocecupancy
/ Occupancy = %.91 / 0 =076 /e 0 =66.14
/1Y Tagetvaue= 10000 ,‘!5 &gm-mm !s Taiget vakie = 100,00
Step valus lowet then taget = 5.00 Step vakse ower then taipet = 5.00 Step valoe hawes then target = 5.00
Step value bigoe! then taeget = 500 Step value bipger then target = 5,00 Step vakus bigges then target = 5.00
B B° O ) n B"
Maschine P1 Maschine P2 Maschine P3
001 002 003

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

In prE=mpmymg N0 limit for the step value in the program. However, the entered values should be realistic. En-
terin Example wtomatically 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

A
{ A 3 0 A \F“ﬂf‘kﬁ
0 % 100 %
—=—— e ———— i
| |s

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 permitted.

®  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 Manufacturing Concept via the contextual
menu entry Dis play product flow.
Product flow is no longer displayed in the symbol layout as in previous versions. The product flow can be displayed
forall resource symbols 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 Contextual Menu
1) Open the contextual menu in a free field in the Manufacturing Concept.

2) Select Show product flow.

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 > Markall

Extended Properties

Properties

Figure 57: Contextual Menu — Show Product Flow
To Select a Product
1) Inthe 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.
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| Product ‘
Teil Modell 42

Figure 58: Select Product Dial og
3) Click OKto confirm the selection. The resources that are linked to the selected product are
displayed in green.

B 30 m 3n O dm a
P3 Maschine Modell
New Plant New Plant New Plant 0o

Figure 59: Green Display — Product Flow in the Manufacturing Concept
To Unmark Symbols
1)  Open the contextual menu in a free field in the Manufacturing Concept.

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

Use Create Layout function (Figure 61) to create a layout for an existing Manufacturing Concept, forexample, to
position the machines and stations planned in the Manufacturing Concept, in the layout. You cannot create a layout
unless you have assigned the corresponding system items to each machine 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. Always as-
sign system items to the object using drag and drop. There are two ways to assign systemitems to an object: You can
either directly drag the system itemto an object (machines, stations) in the Manufacturing Concept or drag it to the
object in tho=*=ated resource structure of the PPR Navigator (Project View). Please refer to the Figure 60.

Note 3
quq]slg 5@ lnder dialog box and Application of the PPR Navigator in the PPR Navigator Manual.

starts th
function.
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Figure 60: Assigning System Items in the Project View
Layouts of manufacturing concepts can be shown via the contextual menu in the manufacturing concept as of ver-
sion PE 5.14. Furthermore, the three layout functions have been integrated under one menu item in the contextual
menu. The display for a layout in the manufacturing concept can be shown both for a resource and for the whole
manufacturing concept.

= "'g Line, 1

#
= A Mach 1
« 7! vty desk:c«j‘.

v F7' Mobile work ben |
3 Ff' Assembly tauc‘.

Created

3@ FEE 6

&
T

& {3y Project Lbrary

it

| @

Compress »
Hierarchy »
Reload

Attributes at Same Time

Execute Script

Symbols »

Calculation 4

Multiple usage »
3
>

Layout Create
Pracess Graph Show Graphic
Extended Properties Mew

Properties |

Figure 61: Context Functions Layout in the Manufacturing Concept
3.7.1  Layout Functions

There are three functions available for editing a layout for an overall manufacturing concept:
= Create Layout

= Show Graphic
= Create New Layout

In order to start the layout functions, click free field in the manufacturing concept and open the
contextual menu.

3.7.1.1 Create Layout

Use Create Layout only for arranging the resources in the layout. The resources 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 (systemelements) or if you have created a new manu-
facturing concept and have arranged the assigned graphic icons in the layout. The layout is displayed using the con-
textual menu. Please refer to the Figure 61. The procedure involves the following steps:
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In the example, a manufacturing concept has been created with various resources. In the first step, assign the graphic
icons (systemelements) to the resources. In the example, these graphic icons are to be assigned via the General
Search.

lMo:hmes WsC)
Search | Addiicnial Search | Fites |
I~ WSCHNome juke =i
I Drder Numbes: fuke  =f|
T~ Comporeet Group fuke = |
" Piice {= =] [000Euwo
I~ Suppler juke = |
I” Catalogus juke  =f|
I~ Minimal \Wickn B ~] J0.00mm
I~ Mirimal Height I- =] [020mm
™ Mirimal Length i =] {000 e
I Diamster - =]110.00 vm
I~ Weght = =} Josoks
I~ Last Update 1= = {03 052004 =]
I~ Model fuke = -
| Ovder Nasmber

1.03.1936

01.03.1936

S000.00 xy -
D‘

L Bd

M:milling

Figure 62: Assign System Elements via the General Search
@ 1) Openthe General Search.

2) Inthe Search, select the category, (Machines in the example).
3) Select the systemelement in the list and drag and drop it to the resource. In this way you
can assign graphic icons to all resources (systemelements). Please refer to the Figure 62.

The assigned graphic icons (systemelements) are shown without arrangement in the layout. Please refer to the Fig-
ure 63.
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Figure 63: Graphic Icons shown in the Layout without Arrangement
To Show Arranged Graphic Icons in the Layout

1) Inorderto start the function Create Layout, click free space in the manufacturing con-
cept. Then press the right mouse button and click Create Layout (Please refer to the Fig-
ure 64). The graphic icons are arranged if the message A newlayout was created appears
on your screen.

[ | ] [T | [ ] A
1 & | i1 1 e | —~N—
M 2
Compress »
Hierarchy »
Reload

Attributes at Same Time
Execute Script

Symbols »
Calculation »
Multiple usage

Layout
Process Graph
Extended Properties

Show Graphic
New

Properties

Figure 64: Start Create Layout via the Contextual Menu

3.7.1.2 Show Graphics

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

1) Open the contextual 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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Figure 65: Show Arranged Graphic Icons in the Layout
3.7.1.3 New Layouts

Use this function to create an alternative layout for a basic Manufacturing Concept.
1) Click Layout < New in the contextual menu. Please refer to the Figure 64.

2)

[ Machoe cewMatine, 17— ~in/x

Specify the data for the new layout in the Properties dialog. Please refer to the Figure 66.
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Figure 66: Properties Dialog for the New Layout

3

DELMIA Process ENginearss

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

x|

& Create layout is complete

Figure 67: Layout Message Finished
The newly created layout can be edited: Please refer to the Editing a New Layout.

3.7.2  Editing a New Layout

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

The display of an (alternative) layout created in this manner can be viewed using the func-
tion 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.
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0]
2)
3

4)

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 displayed.

Select the layout and open the contextual menu. Select Open in Process Engineer. Please
refer to the Figure 68.
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Figure 68: Switch from the Display Area to the Resources

3.7.2.1 Editing Graphics

Open the new lavout fromthe Resource View using the Graphic < Edit context function. (Please refer to the Figure

]

I
L

2 m Caleulation
E'B p1  Extra
B8 m: Flnd Usage

H'D

<R T Attributes at Same Time
% M:  Open Automatic Line Balancing (ALE)
T% m:  Show All Components

= o I

B Manufactunng Concept b Editin Context
Permissions »

| Resource Mumber:

»
13
»

Edit i Context fdvanced

Ut

Reload
Refresh Sort Index
Modify sort index

Permissions. .
Print

Properties

- .

Figure 65and Figure 70.

Figure 69: Edit Graphic Contextual Menu
In the example, a floor with a grid is made visible and the buffer is placed in another location. Please refer to the

For more ingasgnation, please refer to Graphic Tools Manual.
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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 func-
tion 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. However, the properties of these objects can only be edited on a limited scale. The
Process Engineer configuration defines the fields that can be edited in the Properties dialog. You can delete these
objects using the Delete function during 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 At-
tributes 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 properties. The editing process during Mul-
tiple Usage provides the same functions as an editing process in the Manufacturing Process. You can do the follow-
ing:

= 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 contextual menu.

& ~lBJLb -—— - ']rllﬂ
\

>4 ol o Compress >
Hierarchy »
o™ Reload

Attributes at Same Time
Execute Script

Symbols

Calculation »
Multiple usage
Layout
Process Graph ¥
Extended Properties

Upgoing

Propetties

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.

Manufacturing Concept Version PE 5.21



°

: Machine <Copy of M1, , 1> 10 xi
Genersd | i | Digancaion | Ares | Simuation] Graphic Sailings | Motes L4121
Componert Name [Nm ire
Nusrber it
frvvestment Type {Notaccezzable =
Shitt Model [
Order Date fivi2a 102002 !
Supedy Date fi¥128102002 ]
Lergth [o00m
Widh {0.06 m
Heaght {0.00 m
Allovars Set |
Premizes | =
Regected Pats Concamed [~
Reakzes MC fon Process | =
Wit Change Peotocol E
Floot Height [0
-
Modiied | 28100200211 10:03
Ciesled |28102002171003
=

Figure 72: Properties Dialog - Multiple Usage
3.8.1 Calling a Layout for Multiple Usage

To call the Multiple Usage function, you first have to change to the Project View (PPR Navigator). You can select
the hierar s #==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).

J&ireouce] 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 fromthe display area. Click Openin < (Process Engineer) in the contextual
menu. Please refer to the Figure 73.

=l Reusage of MC'IE BOM Entriesl =k Layoutsl =k General

Simulation script Resaource Name Re

Attributes at Same Time

Change Protocol
Show Graphic
Yersions
Balancing
Calculation
Coderules
Extra

Find Usage
Line Number
Open in
Permissions

IGRIP

YyYERAY VvV VvV VvV VvV Vv

Process Engineer
QUEST
YNC

Cut
Copv

Figure 73: Opening Multiple Usage PPR Navigator Object List

N
]‘\:3' Hesottos 3) Ifyou are in the Resource View, open Multiple Usage using the Manufacturing Conce pt

< Open context function. Please refer to the Figure 74.
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Figure 74: Opening Multiple Usage from the Resource View
MIaETI e with New Resources

43

ThiSSTew onects (resources) have been created during Multiple Usage. To create the layout with these three add i-
Three tiddilaigkots; you have to restart the Create layout context function. You can only view three objects in the layout

jects hafterdeaming assigned the required systemitems fromthe System Library.
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Figure 75: Multiple Usage with Three New Objects — highlightedin Yellow

The Examp|e cts (resources) have been inserted in the Multiple Usage layout. In Figure 76, you can see the

th re SESENSSULESS; (violet) in the foreground.

(SRR Somons lrh ur "\os o Bullding™ . =18 x|
systemitems (3
work benches, vio-
let in the fore-
ground) have been
assigned to the ob-

Figure 76: Layout for Multiple Usage with three New Objects

3.9 Run-Up Calculation

The run-up calculation (Upgoing function) displays and calculates additional costs for newly planned objects (re-

sources) 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.

semt
years. You may now calcu late and consider such future costs for your current planning processes.

Letu Exam Ie are planning a new assembly line. In the current year, the assembly line is to be equipped with as-
p obots. Further resources are to be bought for the same assembly line during the following five
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3.9.1  Starting an Upgoing Calculation

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

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

Compress »
Hierarchy »
Reload
& ~(ml RN I-lr{l Attributes at Same Time
| b Execute Script
>4 0l al 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 fromthe 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 Manu-
facturing Concept in the right window of the upgoing run-up calculation. Select the Calcu-
lation Date using the Select button.

£l
|
; Iif“nmz 'l Sebet Proosss Geagih { Mandochirg Covegl | Dats Mardscturg Concept | Upgong | |
ot Patial Wadkplan - Assamby  New Buddng 15032002 "—"—J ‘
= Mo Patl Workpha Aoty Corcal ‘
B0 Huking —'I i
S0 New Buding » }_J Wb
(| | ﬂ
Resyrs | Cculsion Dt fssome [

Figure 78: Selecting Manufacturing Concepts for Upgoing (run-up) Calculation

5) Click Upgoing button. The dialog displaying the results opens. Please refer to the Figure
79. Please refer to the Comparing Manufacturing Concepts.
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: Upgoing Manufacturing concepts

x|

Valueweighted Occup...

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

Worker amount Salary...
Worker amount Direct
Worker amount indvect

Costs of worker [UA_...
Costs of waorker [U&_...
Costs of worker [UA_...
Sum [UA_CURRENC...

Sum of medium costs ...
Costs of buffer [UA_C...

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

E=port l Print

n.c. [Costs are zero)

ooo o oooo ooo ocoo

|

| Maluation |_New Building (19.02.2002) |__ Building (20.03.2002] | Close |
CU... 0.0 0.0

Ua_ ... 0.0 0.0 Help I
i 0.0 00
Sum [TU2_CURREN... 0.0 0.0
Installation [TUA_CU... 0.0 0.0
Customs [TUA_CURR... 0.0 0.0
Transport [TUA_CUR... 0.0 0.0
Spare parts [TUA_CU. .. 0.0 00
Risk allowance [TUA. . 0.0 0.0
Sum [TUA_CURREMN... 0.0 0.0
Running tool costs [U... 1} i}
Maintenance [Ua&_CU... 1} i}

n.c. [Costs are zero)

ooo o 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 Resource View or in the Manufacturing

45

Concept. You can use the Compare function, for example, to analy ze the difference in costs between the Manufac-
turing Concepts involved in the comparison process.

=)

] 5 Resource

3.10.1 Comparing Manufacturing Concepts — Resource View

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

2) Select the highest possible hierarchical level fromthe structure tree (this hierarchy corre-
sponds to the level that has been created for the Manufacturing Concept).

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

MNew

»

Figure 80: Comparing Manufacturing Concepts —Resource View

i
- l Attributes at S.amte Time -
B l O:en Automatic Line Balancing (ALB)
1 Show All Components
: Calculation 4
- f
__ E Extra »
g E Find Usage »
B Graphic »
Manufacturing Concept 4
Permissions 4
Gt

Delete
Open
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3.10.2 Starting the Compare Function from Manufacturing Concept

1) Left-clickan 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

Calculation

Recalc status field
Compare

Layout
Process Graph
Extended Propetties

»

»

Multiple usage >
»

»

Propetties

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

3) The Select Manufacturing Concepts (for Compare) dialog appears.

Enter a calculation date or i
select one using the Select The selected Manufacturing
botton. Cancepts.

Example

1 Sedect Manufacturing concepts (for compare) . :_'“7 )_q
et V02 | | seel Geagh [ Maotazaaig Corcegl | DateMindagkmog Conagt | Compae
Dye r Wokglan Buddeg 28102002 —'l
= e Wokphe Wodkgplan New Statico 28102002 Cancel.
B5 N Staticn —l
25 Newtine o |
B0 Bukdng A
T Prodaction Plan
e
4| | 2
Ramovs i-‘-‘ Calcadation Do Aszume 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
ToStart a Comparison

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

> 5) Clickdouble-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 Printto export or print data.
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| Vakustion | Bullding (28. | New Station.. | - Chose I
Investment [T Euro} 0.0 0o
Software Costs [TEwr) 00 00 Help I
Tool Casts (TEuro] (] 00
i [TE o wnl 0o 0.0
0o 0o
Transpon [TE o) 0o 0o
Spare pate [TEwo] 0o 0o
Risk sowanee [TEwa) 00 0.0
Sum [TEuo) 0o 0o
Runhing toct costs (E... 0 0 - X
Mamtenance [Euro) 0 0 These two columns display

the results of the selected
Manufacturing Concepts

Valoweghted Ocoup.. no (Costs & no (Costs a

Area [m2) 0 0
Area Costs [E o) 0 0
Aroa Side Costs [Eure] 0 0
Wotlkat amourd Salaty, 0 a0
Wotket amourt Deect ] 0
Workeer amourd indirect Rl 0
Couts of worket [Euro) 0 0
Costs of workes [Euro) 0 0
Conte of workes [Euro) 0 0
Sum [Euro) 0 0
Sum of madum costs 0 0 =
Casts of buller [Eua] 0 0 >~
Enpont I Print I

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 — balancinglist 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 fromthe process structure.

Upon saving of the work load balancing, these changes also apply to the manufacturing concept. Properties of re-
sources 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 con-
cept.

For more infom‘.ion, please refer to the Work Load Balancing Manual.

1) Ensure that the field MC Collaboration is activated in the configuration of work load ba-
lancing. This field must be activated to connect the manufacturing concept to the work
load balancing. Work load balancing can only be opened directly fromthe manufacturing
concept.

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

= After unique assignments have been made between resources and processes that are used
for the manufacturing concept.

For more inﬁE‘ltion about the configuration of work load balancing please refer to the Administration Manual.

Level 1 Workload Balancing Configuration

General Settings I

[V MC Collaboration
[ \iite graphic station offsets to database for lapout
™ Multiple process usage is allowed
Figure 84: Properly Configuring Work Load Balancing

You may open work load balancing for the selected resources and for the entire manufacturing concept. The
processes and resources are shown accordingly in the two diagrams.

Opening Work Load Balancing for an Entire Manufacturing Concept
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1) Open the contextual menu on a free field in the manufacturing concept and select the menu
item Open Work Load Balancing (WLB).

| | | | Compress »
{1} {} {H} (x} Hierarchy »
Reload

Paste (Graph)

Attributes at Same Time

Open Workload Balancing (WLE)

| | Symbols
® ® Calculation
Multiple usage
Layout
Process Graph
Extended Properties

v v v v

Properties

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
contextual menu on a free field in the manufacturing concept. Again select the menu item
Open Work Load Balancing (WLB).

Compress »
Hierarchy »
Reload
| |
®

Paste (Graph)

Attributes at Same Time

Open Workload Balancing (\WLB)

Symbols

Calculation

Multiple usage
Layout

Process Graph
Extended Properties

v v v w

Properties

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 balan c-
ing.

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

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

51

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 corresponding 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 reso!
Resource

not being shown in the Resource View before it has been closed and re-opened.

ated in the Manufacturing Concept are transferred to the resource structure (PPR Navigator and
er saving. These resources are immediately displayed in the PPR Navigator. The resources are

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

For more info

You can open the Properties menu either by using the right mouse button contextual menu or

by double-clicking the respective resource.

Example of nlm‘ created resources
= S WO, 8

E, 1
e, L
7

(RO R U RO R OO ROR RO RSO RO 80O RONUROR R R1

4.1 Defining Resource Properties

ELL LTI TEL L RLTL LY

M:Spen, 1

Master, I

Mo Baa'fer, 1

MNow Inrteriacec Trarsport System
Now Irnteriacad Trarsporl System
few e, T

Mo Mackene, |

HNew Madhine, L

tNew Machne, 1

New Madhine, |

HNew Trarspoet System (FiN), L
Picww TranGport System (P e,
Mow Worksar, L

New Worker, L

SHFT Model, L

Tezt station, 1

Waorker, 1

: Grapna Groaps
= Graph B0

Madn B0

Figure 90: Example — Resource View Display with New Resources

ion, please refer to the PPR Navigator Manual.

You are provided with several tabs for both dialogs (Properties and Extended Properties). The tabs are arranged ac-
cording 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 Concept

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

Hierarchy »

Take Product Links
Linked Objects
Change plantype
Split

Delete

Execute Script
Symbol »
Products
Layout
Extended

v w

Figure 92: Opening Properties Dialogs using the Contextual Menu
Always follow the same procedure when opening a Properties dialog for a resource 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 Figure 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.

4.1.2  Tab Functions — Value-Adding Resource

The tabs and input fields provided may vary for different resources in the Manufacturing Concept. According to
these sett/-,such differences are shown in the following sections for the corresponding resources. The section be-
low desc v the most important input fields of a value-adding resource.
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General Tab
You can specify general process data for a resource in this tab. Please refer to the Figure 91.

Note
When spe |enera| process data, remember that many of the input fields in this tab can be used as a search
criterion. . make these settings during configuration in the Configuration Manager.

You can clearly specify the designation and number of a value-adding resource in the Component Name and Num-
ber fields. The component in our examp le (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.

SPNot ascessable  Ce type in the Investment Type field. You have three options to select from: Not accessible, Stan-
ppecial machine. Thus, this selection simultaneously defines the investment types for each re-

: - to this, the tab requires the following information: the Order and Supply Dates and the resource
dimensions. Furthermore, you can determine 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 calcu lation 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. Investmentis valid box The values for the Calculated Investment are calcu-
lated from the structure that belongs to the respective resource. In other words, all resources below the current re-
source get included. 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.

RI=TEY
-
General  Investment |Ulganization| Area | Simulation | Graphic Settings ™|
Software costa |300‘00 Euro
Eztimated Inveatment I7000.UU Euro
Cumn. Estimated Investrment |0,00 Euro
Calculated Invest iU,OU Euro
Cale. Investment is valid m
Investment Type IStandavd mashine
Investment Group [

Manufacturing Costs Multiplier ID.OD -~

T ool costs l 100,00 Ewra

Installation {140 %

Customs [100.00%

Transport {0.00 %

Spare parte IDJJU %

Fick allowanoe IUI.IU %

Running Tool Costs lD.DD Eura

Maintenance ID.UIJ Eura

Depreciation Duration |4.DD a :]
4| | o

Figure 93: Value-Adding Resource — Investment Tab
Organization Tab
This tab allows you to define the affiliation to technical and organizational areas. The organisational identification
number (Org ID) must have been previously defined.
For more information, please refer to the PPR Navigator Manual.
The Org ID dgfizitions are based on the designation of a specific area, the corresponding abbreviation and the identi-
fication numb 'he names of the field can be freely configured.
The Org ID dispiays 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 abbreviation or the iden-
tification number.

Example of entering the Org ID
The=mitsng asma/ resource shown in the picture is directly assigned to the Org ID 1 Assembly group. ID 1.
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Consequently, the Org ID 1 entry is 1.
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The Assembly group is assigned to the master area with the abbreviation M. Consequently,

the Org ID 2 entry is M.

+ Machine <New Machine, , 1>

OwgiD. 1 [1

OigiD. 2 P-i

QgD 3 [

OigiD 4 [

OgiD.5 l

b

Area Tab

Figure 94: Value-Adding Resource — Organization Tab

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

i Machine <New Machine, , 1=

-
Generall Investmentl Organization Area ISimuIationI Graphic Settings™ |

Estimated Area

Area Costs Multiplier
Required Space [1)
Required Space (2]
Required Space [3)
Required Space (4]
Required Space (5]
Required Space [B)
Required Space [7)
Required Space (8]
Required Space [3)

=lol x|

|20,Uo e

4

|1,oumZ

|n,on e

|n,on e

|n,00 e

|U,un e

|u,c|n e

|u.c|u e

|0.00 e

|u,c|u e

Required Space [10) |EI,CIEI e

<

-

| .

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 re-
quired for simulator calculation are clearly defined. The other option is to use the mathe matical distribution func-
tions 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 parameters”.
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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=

-~
General] lnvestmentl Elrganization] Area ] Simulation ~ Graphic Settings |!"|

=10jx]

Graphic Insert Position %

Graphic Insert Position ' ID,UU m

Graphiclnsert Position Z IU,UU m

| |

v

X%

Figure 97: Value-Adding Resource — Graphic Settings

Field Notes
Note

Knowledgmllation 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 de-
fect. The calcu lation 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 between two fail-
ures. 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.

= MTBF and MTTR Parameters: The function parameters are defined according to the se-

lected distribution function.

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

This tab allows you to display version and planning state information for a resource. Each resource may change dur-
ing a planning period. For example, you may wish to analyse and calculate the investment sumand other specific re-
source data froma 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 current state of each version.

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

: Machine <New Machine, , 1> _—JQJ.’.‘J

General| xmmmmaiwml Biza | Simdation | Graphic Setiingé | Notes Version Informalion | 20 View | Effectity | P12 | 2 i‘]
- Vexsion Irforraslion
Wersion Numbsr ]h

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

Aol
Oriwiction | oma | Sinnbasin| Ginphic Swtin | Nows | Verson Infornation T3 | Exuctiy | Py 21 2]
SRR |

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

Cpissten | Aves | Sorusston | Graptio Settegs | Wotse | Vewssa rtomaton 0w | Exectuty | Py 41 2]

=

Figure 100: Value-Adding Resource — Moving the View
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Effectivity Tab
Use this dialog to specify the validity period for a specific resource in this display. 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 iden-
tified. You can thus automatically define which processes are to be performed by this re-
source for a particular product. For example, a production number may define the assem-
bly of particular wings for an aircraft.

®m  Use the planning code to specify the planning section to which this resource belongs, i.e.
preliminary planning.

®  Products processed at this resource are assigned using the code rule; for example, the as-
sembly of special equip ment 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 alphanumeric. You can use such
filter information to open projects according to special criteria. For examp le, whenever you
open a specific object, you may wish to only view resources that correspond to a particular
label. Filters are always set when opening a project.

For more inme‘on, please refer to the Project Library Manual.

< Machine <New Mac

= —ioi x|
Goraral | Invesmert | Oigarization | Arex | Sidation | Graphic Seltings | Notes | Version Infomation ] 30 Visw  Efiectiviy | Piatype | *| 2
- Effectiviy ‘

Begin ][7 23102002 _-J
End ivizoae =
Labels I
Plarving Code I
Coderds [
Ling nurmbess [

b4
Figure 101: Value-Adding Resource — Effectivity Tab

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> .—.lﬂl."..l
Drganzation | Ases | Siwibation | Braphis Senings | Notes | Vetsion Infomaion | 30View | Effectiyiy  Plantype Informaton | Anachene 4 # | f]
PPR 2rea sigocompplantstation

Plantyps Name Macn"ns

=l

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 information that you may require, for example to edit a resource.
1) Click Add File to select a file fromthe 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 address 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 exam-
ple, may include an Intranet directory. Please refer to the Figure 104.
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Figure 103: Dialog for Entering Internet/ Intranet Addresses
4) Use the Cancel button to remove entries fromthis dialog.

:Machine <New Machine, , 1 _lm- _’S]
Ares | Simulaton | Graphec Settings | Notes | Verson Infamation | 30View | Effectivy | Plartyps Information. Altachmers | < ¥ =
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Figure 104: Value-Adding Resource — Attachment Tab
Extended Properties Menu
In Version PE 5.12, the expanded properties have changed for value-adding resources.

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 par-
ticular 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 sh¢ Iero value by default, are purely numeric. The Process time, Occupancy and Worker fields are not
input fielc re calculated and filled by the program. These set values cannot be changed in this menu item.

This ine can eated £ has
Baon generatad usmg the

x|
C-mlu.jtu[oa;l
Mo | Opmesvco e Procer IR [Opest (0] Polfuve|for {52 [ioe. [Re [Com |  woke
000 Padageg L n 1 100 1 1 2
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Figure 105: Value-Adding Resource — Capacity Tab
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The editing of fields in the Capacity tab depends on the process type, i.e. resource-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.

Cautio

The Resol) nded Properties — Capacity dialog allows you to delete only lines you have previously created in
this location. .. 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.

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.

Capacity 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 num-
ber format: Number format: 00.00.

®  Operation Name: This field can be only edited for resource-related operations.

®=  Process Time: This view cannot be edited. The Process time value can be automatically
calculated, i.e. the values can be input during process creation. For resource-re lated opera-
tions, 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 identical parts to be
produced in one cycle. This field is purely numeric.

= PoT Curves: PoT curves can only be assigned to resource-related oprerations in the Ca-
pacity 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 in-
volved 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 ma-
chines, this percentage is 50 for each machine.

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

®m  LotSize: This field allows you to specify the production lot. It is purely numeric. By de-
fault, this field is set to 1.

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

= Comment: As its name indicates, this field allows you to make comments for each opera-
tion.
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= Worker: This field does not allow you to make any entries. The field only displays work-
ers who have been assigned to the current operation.

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

Check PoT-Parts Flatel = Checking the PoT-Parts Rate: This window allows you to view the occupancy rate for a
particular operation.

Here you can view the reguired
occupancy information.

Check PoT-Parts Rate

Operation I Summed PoT-Parts Rate [%] l

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.

Resource Extended Properties - L _?_(j
Copacty. Mechm | Quatiy|
Homination | Ouant. | Ura | Cous ]Euo[l Comaent |
FFow 0 ¥k 0,75 HOWE 580 J0u Mt GOl

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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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 comp lied 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 standard.
Please refer to the Figure 108.

Quality Tab Flelds 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 in formation 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. Forexample, 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 ambiguous 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 influ-
ences the amount, which is to be made available by a product in order to guarantee a conti-
nuous flow of material.

You can use the parameter unit to specify parameters for transport, such as the type of
loading units (boxes, boxpallets) or how the products are to be made available, i.e. with
which transport units (i.e. boxes per pallet).

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 delivery amount and the pa-
rameter Max. corresponds to the maximum delivery amount.

Quality Tab Fields Description - Setting Risk Value
You can specify important information for the quality risk value for optimizing the process quality.
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®  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 rec-
ognize the cause on time and to take measures against themat an early stage.

= Failure Avoidance: Determine which possibilities exist to prevent failure causes from oc-
curring at all. Reduce the failure cause to the lowest degree.

4.1.3  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
resources. The following items are worker-specific input fields:
-~ ®  Cost typeselection for a worker in the Worker Type input field: You can choose between
three different cost types — Salary Earner, Direct, and Indirect accounting for a worker.

A Salary Earner could be, for example, the foreman for a particu lar production area. As a result, the worker who
Weesaagbieastianaith this resource would be directly accounted for any overall calculations. Administration areas,
su 1g, 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 enter the time re-
quired by a worker to performa job and to return to his original position.

Let ! Example worker works at a conveyor belt. His activities would cover multiple conveyor stations: For such
acti » Id 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.

BT TE— i
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Shitt Mode ]
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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 Figure 105 and Figure 108.
Capacity Tab
Changes to functions
In version PE 5.12, capacity evaluations are created with scripts.
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B 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 dialog allows you to allocate a worker to
indiv. [ [tions.

This tin 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.

Operation | Resouice |
New Cperation "M: "New Opeiation
Neaw Dperstion (non valuea.. "M "Mes Dperaion [non v. . - -
Click here to assign the
<+—worker to a particular
operation.

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 dialogs are available: Properties and
Extended Properties. The dialogs are arranged 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.
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Figure 111: Buffer Properties

Extended Buffer Properties

64

The basic information concerning the Medium and Quality tabs has already been discussed. Please refer to the Fig-

ure 107 and Figure 108.
Changes to Functions

In version PE 5.12, capacny evaluations are created with scripts.
Premises tab excluded. System elements are displayed in the properties dialog (3D view

tab).

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

4.1.5 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

Manufacturing Concept
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PoT-Curve I PoT1 _:]
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Width [5.00m
Shift #odel |
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Figure 112: Transport Properties
Extended Properties of Transport Operations includes quality tab. For formation on Quality tab, Please refer to the
Figure 108.

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.

4.1.6 Defining Interlaced Transport Properties

The basic idea behind interlaced transports is to mirror an overall systemfrom multiple, yet constantly interlaced in-
dividual elements, such as a conveyor belt consisting of several individual parts but whose suitability for processing
is only evident froman 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 con-
stantly interlaced assembly systems. The workpieces (products) are transported on workpiece carriers between the
workstations. It is therefore important to define the overall systemas well as any related individual stations. For this
reason, modern transport systems mark workpiece carriers with the sender’s address and one or more destination ad-
dresses. 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.

4.1.7  Symbols for Interlaced Transport Systems

= Interlaced transports always require two routes. For examp le, these two routes may be ar-
ranged in a parallel position between two resources. The transport symbol indicates the di-
rection of transportation. An interlaced transport can run towards a resource or froma re-
source.

—ﬂ[[['.:»—
New boadsced T

®=  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.
m Just try to imagine a route where - at the end points of this route - a carriage is constantly

I

Neaw iriodaced T
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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 system. Again, the following two dialogs
are available: Properties and Extended Properties. The dialogs are arranged in basically the same way as the cor-
responding dialogs for value-adding resources. The extended properties dialog defines the quality attributes of an in-
terlaced transport system.

‘Interlaced Transport System (FW/BW) <New Interls

General | Investment' Urganization' Area I Simulationl Graphic Setlings' Notes I 3 ' . (P

Component Name MNew Interlaced Transport System (Fy

Number lNew Plant

Length of Piece ]U,UU m

Width of Piece [0.00m

Type IAccumuIaling _'_l
&llowance Set |

Premises I Master _'_I

Rejected Parts Concemed [~

Realizes MC for Process [
Wite Change Protocol o
Floor Height ID mm

i~ Timestamp:
Modified |29.10.2002 13:26:33
Created | 29.10.2002 13:26:30

£

Figure 113: Interlaced Transport Properties

4.1.8 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 advanced technologies, robots have become also a common tool for trans-
port 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.

Cautic
To link a 8 . tool to a transport system, follow the same procedure as when linking a worker to a station.
Transport oymbol

Click this blue symbol to
connect a transport tool to
atransport system.

L= You have activated this transpont
[% tool symbol in the toolbar to insert it
<«—into the Manufacturing Concept. The
symbol will be highlighted in yellow,

TighspaitTodl thus indicating its active state.

Figure 114: Transport Tool Symbol
®  This dialog allows to define specific data for transport tools. Again, the following two dia-
logs are available: Properties and Extended Properties.

Manufacturing Concept Version PE 5.21



[ Fromport Tool Tramspart Took. 1> _ioix
Geneal | frnvsstmanh | Orgamestion | Arss | Simadion | Geashic Settings | Mot 4 »
Compererttome | [(CSSRNESY
Murmbes [001_ Plact
Transped Tl [Fotm =
Sl Modsd | ]
Velocty [0.50 m/esc
Laad Tina [s,ou
Oidet Date V12810 2002 -
Supeio Date 7128102002 =
Line ~ -
Alowance Set | Il LL
Fremizes IHaslu ;l
Repeciad Paits Conceened |V
Fleakzes MC tor Process
Wiks Change Protocdl ~
Floor Height lﬁmn
- Tirstames -

Madied ;28.10.2&'2115010
Crested 28102002 13465)

-

|el | ;rJ

Figure 115: Transport Tool Properties
Changes to Functions
In version PE 5.12, capacity evaluations are created with scripts.

67

= Transport tools and Capacity tabs are excluded. The calculation is made with scripts.

Please refer to the Execute Evaluations via Script.

Extended Properties includes mediumand 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 following two dialogs are available: Prop-
erties 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 Ilnvestmentl Ellganizationl Area l Simulationl Graphic Settingsl Notes I _1_]_']

Component Name IIT estmachine

Number 1

Investment Type IStandard machine _:_'
Shift Model [

Drder Date 1v:30.10.2002 -

Supply Date 30.10.2002 z
Length IU,OD m

‘width |0.00m

Height |0,00 m

Allowance Set [

Premises | Master _'J

Rejected Paits Concemed [~

Realizes ML for Process I
Wite Change Protocol g1

Floor Height |0 mm

Timestamp:

Modified | 30.10.2002 08:55:24

Created |30.10.2002 08:55:13

Figure 116: Testmachine Properties

4.1.10 Defining Properties for a Non Value-Adding Resource

68

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 attributes of a product. For this reason, these operations, such as the cleaning of
parts, are normally not assigned new identification numbers; they do not appear in any parts list or usage of parts.
This operation is only recorded in a workp lan. 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 corresponding dialogs for value-adding resources.

: Machine (non value-adding) <New Machine (non va

=10l x|

Geresal | investmert | Orgarization | &rea | Simudation | Graphic Settings | Notes | 4| » =

Component Mame INew Machine [non vakue -adding)

Numbes 1

Invesiment Type lStandad machine ;]
Shift Model 1

Order Date v 23102002 |
Supply Date {7 23102002 ~|
Length [400m

Width |3.00m

Height |400 m

Allowance Set 1

Premises lMaslef ;]
Rejected Pasts Concemed [~

Realizes ML for Process l

wiite Change Protocol r

Floce Height IU mm

i Timsstamps

| Modifed 29102002 133254

Created [23102002133252

=l

Figure 117: Properties of Non-Value Adding Resources
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4.2 Defining Resource Group Properties

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

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

EOTEETT (o x|
Properties | NE== s upplier | =
Abbreviatiors |Gt
Component Name |l‘:‘mup
Timestamps
Modilied | 28.10,2002 1353 44
Craatod | 28102002 1353 44
Numbst [
Group Type {Mounting
Rezponzible lMaslal
Cycls Time | 0,000000000000000 + 000
Area |0,00000000000000+000
Investrment | 0.000000000000000+000
Number of Ditsct Warkers |0
Deeupancy |0.000000000000000+000
MNumber of Indireat Workers IU
Software Cootz I0.0UOODDODODODOUOMUCED
Tool Costs IO. 000000000000000e+000
Type of Direct Worker [1 - =
Type of Indirect Worker [o
-
«| | o[ =

Figure 118: BOM Group Properties
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5.Right Mouse Button Functions

The right mouse button contextual menu quickly provides specific functions that you may want to use for your cur-
rent work. While working with the contextual menu, two things require special attention:
= The contextual menu can be opened without an object (Forexample, a resource ora BOM
group) being selected.

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

Each of the two contextual menus provides different functions.

Some of these ~~~text functions have been previously described in the Creating/Editing the Manufacturing Concept.
For this reasoi’_ _ : following chapter only deals with additional context functions. The same applies to context func-
tions that have U n described in the Process Graph Manual.

Context fu hat have not been described in this manual are covered by the Process Graph Manual. The con-
textual mer ions in the Manufacturing Concept basically correspond to those of the Process Graph.

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

These functions always affect the overall Manufacturing Concept. The contextual 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.

all

Lo Veancal
Compress » Horizontal
Hierarchy » »___‘__.C.xpr:‘r. parent group
Reload Open parent graph
Attributes aF Same Time Show product flow
Execute Script Positioning
Symbols. L2 Show marked symbols
Calculation k Unmark symbols
Multiple usage 4 Matk all
Layout 4
Process Graph »——»-Open

Extended Properties

Properties

Figure 119: Right Mouse Button Functions without an Object being Selected
To open the contextual menu, left-click an empty field in the Manufacturing Concept and press the right mouse but-
ton.
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5.1.1  Execute Evaluations via Script

In Version PE 5.12, the context function Evaluate in Manufacturing Concept is excluded. As of this version evalua-
tions 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 temp lates 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.

= If no object has been selected, the evaluation refers to the entire (all objects) Manufactur-

ing Concept.

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

= Fijltered and inactive resources are not valuated.

Note

The scripwm plates should be saved to your local server only by an administrator. This applies also to the
Je

path entn mplate in the source code of the available scripts.

Standard Scripts

Standard scripts with corresponding Excel temp lates are provided for the evaluation in the Manufacturing Concept:
®  Script for the evaluation of area and area costs.

m  Script for the evaluation of investments (investment, tool costs, and software costs).
= Script for the evaluation of media (electrical current, water, and air).

®  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.

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

m  Script for the evaluation of occupancy of workers, salary groups, and AK cost factor.

Executing Scripts
1)  Open the contextual 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 Contextual Menu - Start Execute Script
2) Inthe dialog Scripts select the script you would like to execute and click OK.
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Soripts x|
Mame | Location | Seript Langu... | Creation Date | Mod l oK |
Valuate buffer capacity Project Lib VBScript 24.06,2003 ... 04.0
Valuate transport effort Project Lib VBScript 24.06,2003 ... 04.0 Cancel |
Valuate station capacity Project Lib VBScript 04,0
aluate area Project Lib YBScript 24 e EEHY
Valuate medium Project Lib VBScript 24.06,2003 ... 04.0
Valuate worker capacity Project Lib VBScript 24.06,2003 ... 04.(0
Valuate resources Project Lib YBScript 24.06,2003 ... 04.0
Valuate processes (classif... Project Lib VBScript 24.06,2003 .., 04.0
Valuate interlaced transp... Project Lib VBScript 24.06,2003 ... 04.(

Valuate processes (time) Project Lib VBScript 24.06,2003 ... 04.0
Valuate transport tool ca...  Project Lib VBScript 24.06,2003 ... 04.0
4| | »

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 ver-
sion PE 5.14. The dialogs differ according to the script to be executed, but only in their mode of operation.
In this section, you can learn about various dialogs for evaluation based on examp les.
= You can select whether the result is to be displayed in an Excel spreadsheet for capacity
evaluations, i.e. for stations and employees.

= Forthe 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 Evaluations.

= 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 occupancy for the occupancy. Please refer to the Step
Value in the Manufacturing 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 resuhm aluation can lead to an incorrect result if you do not select the correct time.

When evi tations or employees, you can select whether the process time or operation time is used for the
evaluation. ple 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 cur-
rent process or operation times in the manufacturing concept.
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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 A Operation time = 1.8 sec
Process 4 - Station B Operation time = 2.1 sec
Process & - Worker Operation time = 48 sec

73

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 un-
ambiguous. A link is considered unambiguous if a process is executed only on one re-
source 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

Figure 124: Activate Process Time

v

5.1.3  Dialogs for Evaluations

As previously indicated, the dialogs vary according to the executed script.
= Forthe capacity evaluation of stations and employees there are dialogs available in which
you can select whether the result is displayed in an Excel 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 spread-
sheet, 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 dialog of a resource.

= |fyou 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.

Caloulation Date
Rejected Paits Concemed
Show an Excel spreadsheet with results

Relation Station - Process

Lz process lime instead of wlation operation time

This 1= only uselul i following link 1 unigue;
Process & - Station A Process ine = 2 sec

Warking with alternatives i¢ not uzeful with thiz option:

Process A « Station A Operation time = 1.8 sec
Process & « Station B Operation time = 2.1 sec
Process A - Worker Operation time = 48 sec

oK I Cancel

x|

lna. 05,2004
-
v

'Huml e ting: Process

v

T

efai |

Figure 125: Dialog for Station Evaluation in the Manufacturing Concept

®  Select the relation using the combobox for Relation Station — Process. In this case only
the linked objects which correspond to this relation (process, resource) are evaluated.
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I Resource runs Process _'_I

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 manufacturing concept.

I Yaluate Worker gt

Calculation Date

Rejected Parts Concemed

Show an Excel spreadsheet with results v

Relation Worker - Process IFiesource ']

Use process time instead of relation operation time r

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

Working with alternatives is not useful with this option:
Process & - Station & Operation time = 1.9 sec

Process A - Station B Operation time = 2.1 sec
Process A - Worker Operation time = 48 sec

I 0K I Cancel I Help | Drefault

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.

Bl Yaluate Buffer 3 x|

Calculation Date

Rejected Parts Concerned

Show an Excel spreadsheet with results [

[ ok | | Cencel | | Hep | | mefau

Figure 128: Dialog for Buffer Evaluation in the Manufacturing Conce pt
Dialog for Area Cost Evaluation
This dialog always opens whenever you evaluate surface costs in the manufacturing concept.

Il Yaluate Area costs

Rejected Parts Concemned [~

| oK I Cancel Help [Fefault

Figure 129: Dialog for Area Cost Evaluation in the Manufacturing Concept
The procedure for and form of scripts are shown in three examples. The examples refer to the entire Manufacturing
Concept.

Note
The form e 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.
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The following premises must be available in the project library for the evaluation:
®=  Areafactor, 2 in the example

= Areacosts, 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 forthe estimated area, 25m2 in the example

®=  Areacosts multiplier, 1.5 in the example

For valuation (line 5):

Bas Example timated surface * area factor,

Calculated values (25*2 = 50 n?)

Areacosts = 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)

(3 valuateareabxample0! s - =— = 10 x
fameses /s jm—" o 0 | E 1 ; =

1 “Are roject parts concerned?  Exchange rate

2 No 1 000

|

L Number  Area gstimate [mZ) Ground aren [m2]  Arwa costs per Resource [furaYoar)  Applind costs [fura/Year]
) W dtmirer P} 1] 6650 W5

] ANt 0 0 0 0

7 ME2Nummer 0 0 i} 0

8 MR4Nummer 0 0 | 0

9 AR ummer X% &0 BBRD J7s

L MEAN UM 0 0 0 ]

1 WEENummer i} 0 0 0

12 WMENummet 1] 0 0 0

3 M ProzessE6 MEENutmet 5 21l BEED 075

14 Sumpme % 150 19350 45

1§

16 Puffer 2 Pufier 2Nutrenet b 21] EEED €nrs

17 Puffe)-2 Puffei)-2hummer P 2 6650 xn_rs

18 Puflar 2.2 Pufien 2-20bammer % & G50 w4

19 Summe 5 150 19350 2%

x R
2t Insypesam! ) 180, | 30 33900 55050 v
M e/ : : = || EETESSEETTeneEEE) |

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 be available in the Manufacturing
Cancentin tha Droperties dialog:

= Estimated investment, 10,000 Euros in the example

®  Tools costs, 2,000 Euros in the example
®  Software costs, 300 Euros in the example
®  Installation, 1% in the example

= Duty, 2% in the example

= Transport, 3% in the example

®  Spare parts, 4% in the example

= Riskpremium, 5% in the example

= Maintenance 40 Euros
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= Continuous tool costs 5 Euros

Formulafor 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 hig-
hlighted in the calculation (Exceltable display) for the resources.

R vamatefiesourcesEnanyded ]l = . =y A0
S ¢ 0 E F R -
| Brw rejoct parts concerned  Exchange rate 5

2| Mo 1000

3

& Hamo Mombi  wwstmont fEure]  Tao cosss[buro]  Sofwarw couss [Furo]  Sum [Ewre]  Surchasges fEuro|  Grand tofal ure]

G MProsess MZ2Nummer 10000 000 b L] 12300 1645 1416 .

W) Resaunce | SAENCNERONTRNR

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 [minlShift!] Shift 3 [min/Shift] PoT -relevant|
1 220 d4s0 e a8 Yes
Figure 132: Shift Model for the Example
= PoT curve, in the example the start date is 01/01/2003
T lE:ase curve Per IYear __'_'
Begin Date | Pol _[Machine Availability [%]| Worker Availability [%]]
1 L1 50 N L L L A P A A R L DA e

Figure 133: PoT Curve for the Example
The following data must be available in the Manufacturing Concept in the Extended 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.

= Workcycle 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

= Lotsize, 100 in the example

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

Execute Occupancy Script
1) After Execute script starts, select the script for the occupancy (Eval uate station capacity)
in the script dialog.
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Name | Location l Script Langu... I Creation Date
Valuate buffer capacity Project Lib YBScript 24.06.2003 ..
Valuate transport effort Project Lib VBScript 24.,06.2003 ..
Valuate station capacity Project Lib VBScript 3

Figure 134: Script for Selecting Occupancy
2) Enterthe calculation date.

Geben Sie das Kalkulationsdatum ein

|01 01003

Figure 135: Enter Calculation Date for Example
3) Confirm the message with Yes.

YBScript E i

@ MIO-Teile betroffen?

Yes Mo I

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

10 Caloutubon dase Pk ijucs ity camcuread? 4
;,. 1o ™

3

;.‘ Nome Feman Detipaney (V| Mool scompancy [ Sovg scompancy [N Bject sermponcy I Uiek scempancy 1N Ml ohilhy gl [\

8 Pon pr 15 i 05 X 1 {at v
NN Kty | o PN AR ¢ |

Figure 137: Example: Result — Occupancy Evaluation
5.1.4  Integrating Scripts in the Manufacturing Concept

You can show and execute specific integrated scripts by using the menu item Scripts in the contextual menu of a
manufacturing concept or Process Graph. Arrange 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 Confginds
The menu ite®™=Iripts is only available in the contextual 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.
.e 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.
You can open the system Create the script commands in the plantype set of the project if the script commands needs
to apply to only one project.

library with the icon.
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Figure 138: Create Script Commandin the Plantype Set

ToOpen EditScript Command Dialog

T L T N——— x|

N/ Proot

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

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

Hare W Scaot Comand Vishiste Stade

Promgt I

SopNVEA Mearn

St ". Aoetn 2avrn capachy

NEA Marw ’

Configaston TypePlertpn

tef el
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¥ Virkie

Lol Lo

[ ] coen |

Scrpt
VBA Macro

Figure 139: Script Command Dial og

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 contextual menu.

Valuate station capacity ¥

PG - Process Times

Print product structure to MSE xcel
Product flow in process graph
Product on ressource

|»

i~ Configuration Type/Plan!
Plantype

Configuration Type

Refill cycle and fillgrade

Set STM prefix

Show product araphic

Testl

Update cycle time in MC !l
Valuate station capacity

Figure 140: Select the Script from the Combobox

6) Select either manufacturingconcept or processgraph as the configuration type. By se-
lecting one of these you set where the script is executed and displayed in the contextual
menu: So select manufacturingconcept for the display in manufacturing concept and pro-
cessgraph for the display in Process Graph.
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Configuration Type

l manufacturingconcept _:_'

manufacturingconcept

mchlder
- Command Properties —{ medium
mediumfolder
IV Visible mediumusage
notification =

notificationfolder

planningstate

planningstatefolder

planningstateintearate i

Figure 141: Select the Configuration type for the Display in the Contextual Menu
7) Inorder to view the display in the contextual menu, select the checkbox Visible.

After you have set and saved the data in the Properties dialog, the scripts are available in the contextual 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 contextual menu, select Scripts, and then select the script.

- @ L8
- -0
(-~ |
LT P | Compress L
i v
® Redoad
Loy | Attrbutes ot Sare Time
® am— Execite gk
o M- Arsa
== N Symbois b MC-Duffer
® - Caloulation » MC - Workee Capacy
————————— Maitpde ussge *
® W ".[:lr.> Layoot »
oy Process Graph »
o - Esterdded i ocerties
—
-3 Propetties
"
*®

Figure 142: Starting a Script from the Contextual Menu
5.1.5  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 - 1all difference: A process graph can be assigned to any number of manufacturing concepts; these
are displayed '\, e corresponding field in the dialog. On the other hand, all manufacturing concepts of a project are
available for sciection.
Opening the Dialog
You can open the dialog via the contextual menu in the manufacturing concept.

1) Click in a free field in the manufacturing concept and select Process graph > Open.

Compress 3
Hierarchy »
Reload

Attributes at Same Time
Execute Script

Symbols

Calculation

Multiple usage

Layout

Y v v v

Process Graph
Extended Properties

[ open |

Properties
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Figure 143: Opening the Contextual Menu in the Manufacturing Concept
Select the Process Graph in the Dialog
The dialog is divided into two main areas:
®=  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
graphin project field. All process graphs of the project are listed in the combobox

Select process graph 18 5]

7 Dpen linked process graph

Name Iac'v.u.:i'r.y

" Dpen process graph in project

Name | T ~
oK | Cancel |

Figure 144: Opening the Process Graph Dialog - Initial Situation
= As adefault, the radio button for Open linked process graph is activated when the dialog
is opened. The assigned process graph is selected.

= |fyou want to open the assigned process graph, click OK.

= |fyou want to open another process graph of the project, activate the radio button for
Open process graph in project.

m  Select the process graph fromthe Name combobox.

= Confirm the selection with OK. The process graph can be opened for editing. An assign-
ment to the open manufacturing concept is not made.

5.2 Opening a Contextual Menu with an Object being Selected

The functions that are actively available in the contextual menu with an object being selected (Resource, Group) de-
pend 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 E‘
This right utton function is only available if you have selected a resource or a group.
This chap es you with information about the following two context functions:

= Open Manufacturing Concept

= Linked Objects
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Figure 145: Right Mouse Button Functions with a Selected Symbol

5.2.1  Generating a Manufacturing Concept for a Resource

For resources in the Manufacturing Concept, you can generate additional, more detailed Manufacturing Concepts,
forexample, if you want to assign additional workp laces 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 add i-
tional 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

{.vn
Hierarchy
Take Product Links
Linked Objects
Change plantype
Split
Delete
Execute Script
Symbaol
Products
Layout
Extended

Properties

Compress

Open Manufacturing Concept

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

2) Then press the right mouse button. Click Open Manufacturing Concept in the contextual
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 contextual menu to return fromthe newly
created Manufacturing Concept to the original Manufacturing Concept.

Jarent.arolp

Open parent graph

Figure 147: Contextual Menu — Open Parent Graph
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Newly created Manufacturing Concepts can be opened using the Open Manufacturing
Concept function from the contextual 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 dis-
played in the Linked Objects dialog for all plan types in the Manufacturing Concept.

Only the relations to products and processes are displayed in previous versions.

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

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

This function dRpRYs i
the links of proeeseesict Links
products, a
Relations for réSgareEntPe
related proces%%t are

. ete
specified here.gyecte seript

Symbol »
Products >
Layout »
Extended
Properties

Workers
Test machines
Value-adding

And non-value-adding resources

Figure 148: Display Links of a Resource

D

2)

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

Click Linked Objects. The Linked Objects 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:

Product Tab
Note

No new re

The relations are not shown in the Linked Objects dialog if the relation is hidden in the Se-
lect Viewed Relations dialog.

Resources that do not correspond to the filter set.

Resources deactivated in the Manufacturing Concept.

m an 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.

Manufacturing Concept

Version PE 5.21



5

Linked Objects i B x|
Praduct I P«ocessl Resource ]
N.l Product Name I P | Relations I 4! | Process name [ Prc
1 TeilModell & 01 | Process creates product P1 o0
2 Teil Modell 42 0 | process firstProcesses product | | noname Ne
Process processes Product
process removed product
LI Process uses container from product _I il—] .Ll
Name I Relation | Product I
P1 process creates product Teil Modell &
P1 process firstProcesses prod..  Teil Modell 42
Delete MNew I
aK I Cancel L

Figure 149: Linked Objects Dialog - Product Display

Note
It could ti lot of working time: Generate only relations for resource-dependent processes in the Linked
Objects d. other relations are impermissible and could have fatal consequences.

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 new
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) Afterselecting, 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.

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

4) Click OKto complete input entry.

Process Tab
The process tab shows the processes which are linked to the respective resource.
The links between the processes and the respective resource can be deleted. The processes themselves remain.

Delete 1) Select the process and click Delete. The link to the resource is deleted.
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Figure 150: Linked Objects Dialog - Process Display

Resource Tab

84

The relations with which the resource is linked to further resources are displayed in the resource display.

Linked Objects

Product | Process Resource |

i

Relation name I Resouice name | Resource number |
plant connected with plant Maschine P2 anz

| (1] I Cancel l
%

Figure 151: Linked Objects Dialog - Resource Display

Manufacturing Concept

Version PE 5.21



Tips 85

6. Tips and Tricks

6.1 Deactivating a Symbol

m -

_’-{_.j _..1_:} ¥ li " L I;ier‘e:rchy »

Take Product Links
Linked Objects
Change plantype
Split
& Delete
Execute Script
Symbol Mirror bitmap
Activate

Deactivate

Products 14
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.

Note

Stations ¢ jvated to inactivate the corresponding variants.
6.2 ning System Items to Operating Equipment

Open the Library and select a required system item. Drag the system itemto 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 Manufacturing Concept for a production line
and the Manufacturing Concept is only visible in parts. You can use the Show and Hide functions fromthe 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 currentsituation in our example: You have created two additional stations for the end of the production line.
To edit these stations, you want 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 focus your attention on the original (in-
put) and the final (output) situation. This is achieved by hiding the intermed iate columns.

The original situation. Hide
these columns.

P A =T 2y O - K <) - —d- ) TS
g v P St Wdomun it wre Vras  Unesefaom waen e Sworees
Zase 190X

ol | £l

Show all
Make LinesjColumns visible
Hide

Figure 154: Dialog for Lines and Columns

These three possibilities are available using the right mouse button. In our example, you have hidden columns five to
eight.
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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 ef-
fect. If you work with Excel, you may already be familiar with this procedure.
To Show or Hide Columns and Lines

The show liding procedure is identical for both lines and columns. We now explain the procedure using the

Hide and o ction for columns as an example.

1) Left-click the column header to select the column. If you want to select multiple columns
simu ltaneously, drag the curser to the right or left while holding down the left mouse-
button until you have selected the required columns.

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 Con-
cept. 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 columns can be re-shown.

The “Make Lines/Columns visible” right mouse button function
Another possibility to use the right mouse button contextual menu is provided by clicking a
column header. In this case, however, you cannot select just any column. You must select col-
umns 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 Con-
cept

If you want to quickly select objects fromthe Manufacturing Concept, perform the following procedure:

1) Left-clickan empty field in the Manufacturing Concept.
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2) Draw your cursor across the objects you want to select. As a result, all objects in the red
frame can be selected.

Figure 156: Selecting Multiple Objects from the Manufacturing Concept
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