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Foreword

This manual provides an introduction to the Process Engineer Rapid opera-
tions and functions.

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

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

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

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

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

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

Please Send your Suggestions to:
DELMIA GmbH

Raiffeisenplatz 4
D-70736 Fellbach

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

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

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

No Liability or Guarantee

Our programs and manuals have been compiled with great care and to the
best of our knowledge. They have also been tested in a production setting.
However, we assume no liability and provide no guarantee that the software
and related descriptions are free of error or are suitable for special purposes.
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DELMIA assumes no liability for any damage that may arise from the use of
this software. By using this software, the user acknowledges this exclusion
from liability and shall hold DELMIA exempt from all claims.

Copyright

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

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

Some parts of this software are owned by Unigraphics Solutions Inc. and are
copyrighted © 2010. All rights reserved.

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

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

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

© 2001-2010 Dassault Systéemes - All rights reserved

Thank you for your interest in our products

DELMIA GmbH
Raiffeisenplatz 4

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

1. Introduction

This manual explains how to use the Process Engineer Rapid functions and
menu guidance’s for your planning purposes.

1.1 How to Use this Manual

a

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

= The menus provided by the Rapid STM

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

Note

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

Click General Introduction to access the manual.

1.2 Documentation Conventions and Symbols

)
o

LE

o

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

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

Note

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

Caution

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

1) This symbol marks the individual operational steps involved in a particular op-
erating instruction. Operating instructions describe operational steps, for ex-
ample, how to open a menu or execute a function.

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

»  This symbol marks list inside a bulleted or numbered list.

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

1.3 New Functions in Rapid

No new functionality has been added for this release.

Rapid Version PE 5.19
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2. Overview

2.1 General Information

The standard configuration for the process engineer is based on a structured
revision and analysis of the current database concept. Projects are planned in
the standard configuration on the basis of a plantype set; they are available in
English and German. The user interface has been harmonized and ergonomi-
cally adapted, and the dialogs and context menus have been simplified.

The individual objects of the three project structures (products, processes, and
resources) are marked in color with different icons:

. Products = blue
. Processes = red
= Resources = green

The language of all executed scripts is checked in the registration editor so
that the selected language corresponds to the language displayed in the script
dialog.

2.1.1 Creating Procedure or Process Analyses

2111

The biggest change visible on the interface is the integration of the DB-
Ergotime database into the DB Database. Some adjustments must be made
when upgrading from DPE version 5.14 to DPE version 5.14. This applies only
to an upgrade, however. You do not need to make any adjustments when in-
stalling RAPID in version 5.15 for the first time. The following scenarios are
possible:

= Upgrade from DPE 5.14 or earlier to DPE 5.15. The adjustments that need
to be made can be read about in the chapter Upgrade of Version 5.14 on
Higher Versions

=  New installation of version DPE 5.15.
No adjustments.

= New installation of version DPE 5.15, but a DB-Ergotime database already
exists. How to import the data from the DB-Ergotime database is described
in the chapter Upgrade of Version 5.14 on Higher Versions and in the Ad-
ministration Manual.

Importing and Exporting Allowance Sets

The import and export of allowance sets are immediately related to the time
analyses. You can read about them in the chapter Importing and Exporting Al-
lowance Sets.

2.1.2 Printing a Station Report

By using this script you can generate an overview of a workplace group or a
workplace. You can read about them in the chapter Create Stations Report.

Rapid
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2.1.3 Objectives of the Standardization

One of the fundamental objectives of the standardization is to make planning
methods in the Process Engineer easy to comprehend for every user.

Some objectives in brief and incisive terms include:
= Quick and flexible detail planning of products, processes, and resources in
the manufacturing process based on a standard configuration.

= Optimized standard evaluations and reports for showing the results of the
planning process.

» Standardization of the planning methods.
= Reduction of the planning costs and time.

= A clear and easily replicated procedure for planning methods.

2.1.4 Data Structures in the Plantype Set

Illproc_uses_plant
}

ork Station Component

RResource View =}
e on_provices._od|
| Sre—
B6.ilding Dopartment @

Conceptual Area / Subdepartment
=2

Group of Work Place &

|

Planning Variant &

External Transport -®

fork Station |
omponent
|

Figure 1: Structured Data Model — Standard Plantype Set
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2.2 Structured Planning Methods

Figure 2: Planning Methods

Project Administration

Create project Edit user management Please refer to the Admin-
istration Manual

Define premises Project premises Please refer to the Project
Library Manual

Variants and filters Please refer to the Project
Library Manual

Product Archive

Create products and va- | Import and update product struc- Please refer to the page
riants tures 21
Assign parts bins to products and Please refer to the page
calculate refill cycle 34
Calculation of material costs Please refer to the page
49
Print product structure Please refer to the page
43

Adaptation of the product structure

Print logistics data Please refer to the page
42
Process Planning
Create new process Create process graph Please refer to the page
structures 52
Import processes Please refer to the page
58

Edit processes

Edit time analyses

Assign fixtures

Process list evaluation Please refer to the page
61

Edit current process Edit process graph
structures

Edit time analyses

Edit processes

Assign fixtures

Process list evaluation Please refer to the page
61

Resource View

Concept planning Create plan variants

Create manufacturing concept

Use existing manufacturing concept

Block layout Please refer to the page
76

Create work load balancing
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Automatic line balancing

Area cost factor and depreciations

Please refer to the page
97

Location planning /
layout

New layout

Use current layout

Ergonomics

2.2.1 Using Relations

The most frequently used relations and their standard configurations are listed

in the following table.

Figure 3: Overview of Relations

Please refer to the page 5.
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Description

S from WSC (parts bin) (Resource)

[Paent e o ype[Chis 15| ramo

Link a WSC (here parts bin) to a product (part).
Used for logistics analyses.

When linking from the finder, resources which
are linked to the corresponding system element
are created. These resources are placed in the
project library and then referenced to the prod-
uct. The bin and product are displayed in the
To layout with autorelations.

Product The relations used for this,

"wsc_provides_prod_reverse" and
"wsc_provides_prod", are used internally in or-
der to create the relations between WSC re-
source and product.

ergocompproductdefault

plant_provides_prod_reverse

Product is provided by resource

Product is provided by resource

ergocompplantdefault

plant_provides_prod

Resource provides product

Resource provides product.

ergocompplantdefault

worksystemcomponenents

Bill of materials entries

Bill of materials entries

worksystemcomponenent

Example of the data model whenever a system
element is linked to a product.

El,& Heissleiter, 1

EI?E Einsatzkasten 130x120x80rmm, leitfashig LWEZ261LF, 1
% Einzatzkasten 130x180x20mm, keitfashio, 1

from WSC (fixtures) (resource)

Link a WSC (here fixtures) to a process.
Can be used for fixtures planning.

When linking from the finder, resources which
are linked to the corresponding system element
are created. These resources are placed in the
project library and then referenced to the
process. Linked fixtures are displayed via auto-
relations in the layout graphic.

The relations used for this,
"proc_uses_wsc_reverse" and "proc_uses_wsc"

To
process

ergocompprocessdefault

proc_uses_plant

ergocompplantdefault

proc_uses_plant_reverse

ergocompplantdefault

worksystemcomponenents

Bill of materials entries
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are used internally in order to create the rela-
tions between WC resource and product. worksystemcomponenent
The adjacent graphic example should clarify EIH Biegen BefestiQUHQShUgel, 1
what the data model looks like after the WSC P ;'E Table dril
function is used on the process. =- Abie cirl
------ - Table drlll 1
From WSC
Link a WSC to a resource such as stations, Bill of materials entries
plants, buildings, etc. The basis is the type ergo- | ergocomplantdefault worksystemcomponents : :
compplantdefault and all of its heirs. Bill of materials entry
The linked object can be ... in the layout editing
or, as long as configured, in the PPR-Navigator | WOrksystemcomponent
The adjacent example clarifies what the data
model looks like after the WSC function is used
on the resource.
A) View in PPR Navigator and o
) 9 B z Mn:untagestatlon 01,1 = 2 Montagestation 01, 1 % sows |
B) View in the resource client as a bill of mate- % Gitterbox 1000x800mm, lackiert, 1 = £ Main BOM [ o
rials entry % Transportbehaelter 1200:x1000mm, lackiert, 1 U% f\‘fti”JtD" 1&””"8002 & 7762
& Transpartbehaelter 1200:1000mm, lackiert, 1 E% Trjrzsz;ﬁéer::gﬁs: i % L2
: & Transportbehalter 1200x1000mm, verzinkt, 1 B Werkbank 1300x750: 2 :;2;&
=% Transportbehaelter 1200%1000mm, verzinkt, 1 % Transportbehaslter 1 2 7794,
: [J---i\% Werkstuecktraeger 4
ﬁ;’l werkbank 1200x750x840mm, 1 w2 Transportbehadlior 1 f‘% LwB2
& werkstuecktraeger 400300x120mm, 1 - % Transporthehaslter 1 % ;;g:
% Werkstuecktraeger BO0x400%320mm, 1 @ H Graphic Groups - )
A) - "I . —— e B) Iz

The relations (parent-child relations) can in principle be created in both directions. However in this case the sequence was adapted to the workflow that
essentially corresponds to the planner's manner of planning.

Rapid Version PE 5.19



Overview 9

_ Description H Parent type / child type‘ Child list ‘Prompt ‘
From the product

The part is processed (contact) and processed broduct is first .
. . . . . . roauct Is Tirst processe Yy process
for the first time in the process chaln. Th|s_ cal proc._firstprocesses_prod._rever
S means that the bin must be provided here if the | ergocompproductdefault ce
prqcess '? ple_aced ona res?“rce- Lo . Product is first processed by process
process This relation is necessary if the bin is to be dis-
played in the layout via the autorelations. _ Process first processes product
ergocompprocessdefault proc_usescontainerfrom_prod
First processes product
OUTPUT Wh|Ch comes from pI’OCGSS Product is created by process
Example: Several parts are combined in a sub- ergocompproductdefault proc_creates_prod_reverse
assembly (could also be an intermediate subas- Product is created by process
To sembly which would have to be created in the
TS product view (as a so-called pseudo- Process creates product
p subassembly). This subassembly "leaves" the _
process (actually the workplace) . This can hap- ergocompprocessdefault proc_usescontainerfrom_prod
pen in a new bin which does not appear as an Process creates product
autorelation on the resource via this relation.
Product is processed by process
ergocompproductdefault proc_processes_prod_reverse
T Product is processed by process
0 Part is processed (without bin) - combined in
process subassembly Process processes product
ergocompprocessdefault
Process processes product
Product is removed by process
. . ergocompproductdefault roc_removes_prod_reverse
To Disassembly of subassemblies / removal of g bp proc_ —prod
parts. Product is removed by process
process (informative only)
ergocompprocessdefault proc_usescontainerfrom_prod Process removed product
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Parent type / child type | Child list ‘Prompt ‘

Process removed product

Automatic line balancing

To
process

ergocompproductdefault

proc_usescontainerfrom_prod_
reverse

Process uses container from product
reverse

ergocompprocessdefault

proc_usescontainerfrom_prod

Process uses container from product

From the process

Is only in the process graph (graph-wide)

To
process

ergocompprocessdefault

process_runsbefore_process

Runs before

Runs before

ergocompprocessdefault

process_runshefore
_process_reverse

Runs after

Runs after

Is in PPR Navigator and in the process graph
(project-wide)

To
process

ergocompprocessdefault

process_mustprecede_process

Must precede

Must precede

ergocompprocessdefault

process_mustprecede
_process_reverse

Must succeed

Must succeed

To
process

ergocompprocessdefault

process_isalternative_process

Is alternative

Is alternative

ergocompprocessdefault

process_isalternative_process_
reverse

Is alternative (reverse)

Is alternative (reverse)

To
process

ergocompprocessdefault

proc_alike_proc

Process fed by another process

Process fed by another process

Rapid
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Process feeds another process
ergocompprocessdefault proc_feedby proc_reverse
Process feeds another process

Process alike process
ergocompprocessdefault proc_alike_proc
Process alike process
process Process alike process (reverse)
ergocompprocessdefault proc_alike_proc_reverse
Process alike process (reverse)

Process uses resource

ergocompprocessdefault proc_uses_plant
To Process uses resource
resource Resource is used by process
ergocompplantdefault proc_uses_plant_reverse
Resource is used by process
] Process running on resource
ergocompprocessdefault proc_runningon_plant
Process running on resource
TO Resource runs process
resource )
ergocompplantdefault proc_runningon_plant_reverse
Resource runs process
Process attaches resource
To ergocompprocessdefault process_attaches_resource
resource
ergocompplantdefault process_attaches_resource _rev | Process is attached by resource

Rapid Version PE 5.19
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erse

Process detaches resource

ergocompprocessdefault process_detaches_resource

To
resource process_detaches_resource_re Process is detached by resource
ergocompplantdefault - - -
verse
Plant connected with plant
ergocompplantdefault plant_connectedwith_plant
To Is used in the manufacturing concept for linking
resource the individual resources (machines). plant_connectedwith_plant_rev Plant connected with plant reverse
ergocompplantdefault - - -
erse
Plant connected projectwide with
ergocompplantdefault plant_connectedwith_plant_pw || Plant
To Is used in the manufacturing concept for linking
resource the individual resources (machines). | o Plant connected projectwide with
ergocompplantdefault przcte_rggnnectedwn _plant_pw || plant reverse
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2.3 Product Structure

EI{ifi Product Archive, 1

Sl Product, 1

Elfg Watiant, 1

- ﬁ Assermbly, 1

=l Part, 1

ﬁ Purchase Part, 1

A product structure is split into several hierarchical levels. Before setting up a
product structure, read the brief information on the menu items:

Product Archive
In the Product Archive you can set all the information that completely de-
scribes one or more products or makes.

» The Product Archive is an organizational node which you will always use
for the structuring of the product structure in the project.

Make / Product

Make / Product is the general node for an individual product. Under this node
you can create the variants, groups, and parts from which the product is to be
manufactured.

» The make is an organizational node you can use for displaying several
variants, for example for a series of a certain type for which the various
variants are to be planned.

Variants

With the help of the variants you can define the technical data for a product,
such as name, item number, and location premises. You can map the product
structure for a variant under both aspects, construction and manufacturing bills
of materials. You can display an unlimited number of variants for a make. Un-
der the menu item Connector List you can also set the materials required for
weld joints.

» The variant is a technical node under which all subassemblies, parts, and
raw materials are defined and from which the product (variant) is manufac-
tured. All technical data for a product are defined under this node. Variants
can also be viewed with a filter, depending on their effectivities; see the
Project Library Manual.

Group
You can define the technical data for a product subassembly with the help of a
group. You can display an unlimited number of groups for a variant.

» The group is a technical node under which an unlimited number of groups
can be defined. A group consists of any number of parts, purchased items,
and support materials.

Part

You can define the technical data for a self-created part with the help of a part.
You can display an unlimited number of parts for a group. A part is an object,
which, from the perspective of the user, does not require any further division.

» The partis a technical node under which you can set raw materials and
support materials for the part to be manufactured.

Purchased Item

Use a purchased item to define the technical data of a part manufactured by
another vendor, for example set the name, manufacturer, and item numbers.
You can display an unlimited number of purchased items for a group.

» A purchased item can correspond to a subassembly or a part.

Rapid

Version PE 5.19


ProjectLibrary.pdf

1

& Support Material, 1

5 & Hew Rohmaterial, 1

Support Material

Use support materials to define the support materials used for the manufac-
ture of the products. They are either excluded or only partially included in the
product (e.g. solder, welding wire...) You can have an unlimited number of
support materials displayed for a group or a part.

Raw Material

You can define the raw material used for the manufacture of a part with the
help of raw materials. Raw material is a conditioned base material, formed or
not formed, which is used for further processing. You can display an unlimited
number of raw materials for a part.

2.4 Process Structure

EI'@ Process Planning, 1

=B Process Plan, |, 1

EIBE Process Flow, 1

dJTH Operation (general), 1

A process structure is split into several hierarchical levels. Before setting up a
process structure, read the brief information on the menu items:

Process Planning

With the help of the Process Planning you can fully describe the process
structure for all products that are planned in the project. Under Process Plan-
ning you can set all processes and nodes used for the manufacture of one
product or several products.

» Process Planning is an organizational node which you will always use for
the structuring of the process structure in the project.

Process Flow Planning
Process flow planning is the general node for displaying the process structure,
structured hierarchically for one product.

» Process flow planning is an organizational node. Use this node to structure
the process structure of a product. You can create an unlimited number of
nodes of the type Process flow planning under the node Process planning.

» In this node (process planning) you can create technical nodes (process
flows), in which the process flows (e.g. process graph) are depicted for the
manufacture of the product as assembly processes or mechanical working
processes.

Process Flow

You can use Process flow to arrange the individual technical planning stages

(e.g. assembly, mechanical processing ) of the process structure of a product.
The node Process flow is the father node of all technical processes which are
actually executed. The process flow can in principle be thought of as a work-

ing plan with operations (processes). You can define an unlimited number of

processes under the node Process flow.

» The process flow is a technical node. All technical processes of a product
are defined under this node.

Operation

You can use an operation to define the technical data of a general process
operation. You can define an unlimited number of operations under the node
Process flow.

» An operation is a stage of a work flow in which a unit of a work order is
executed. The operation of an order is repeated m times. This also applies
to subsequent types of operations.
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-2 Assembly Operation, 1

- Fahricatinn Oneration, 1

& B Test Operation, 1

Bi' Transport Operation, 1

» Use this type of process if you want to plan an unlimited number of general
process operations in the process structure; for example, if you want to
plan processes for various operations in the process graph.

» The operation process type can be used for assembly, manufacturing, or
non-value adding operations.

» The operation is a technical object.

Assembly Operation

You can use an assembly operation to define the technical data of an assem-
bly operation. You can define an unlimited number of assembly operations
under the node Process flow.

» This type of process is used if you want to plan an unlimited number of as-
sembly operations in the process structure, such as for pre-assembly or fi-
nal assembly processes.

» As arule you would link these processes to assembly processes or re-
sources for assembly operations; for example in the process graph, if you
wanted to link a previous and subsequent process to a relation.

= The assembly operation is a technical object.

Manufacturing Operation
You can use a manufacturing operation to define the technical data of a work-
ing process. You can define an unlimited number of manufacturing operations
under the node Process flow.

» Use this type of process if you want to plan an unlimited number of work-
ing processes in the process structure, such as milling, turning, or galva-
nizing.

» As arule you would link these processes to manufacturing processes or
resources for working operations; For example in the process graph, if you
link a previous and subsequent process to a relation or to raw materials in
the product structure.

» The manufacturing operation is a technical object.

Test and Measuring Operation

You can use a test & measuring operation to define the technical data of a test
and measuring process. You can define an unlimited number of test and mea-
suring operations under the node Process flow

» Use this type of process if you want to plan an unlimited number of test
and measuring operations in the process structure. This type of process
belongs to the category of non-value adding processes, and it can, for ex-
ample, be linked to all products in the product structure.

» The test & measuring operation is a technical object

Transport Operation

You can use a transport operation to define the technical data of a transport
process. You can define an unlimited number of transport operations under
the node Process flow.
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» Use this type of process if you want to plan an unlimited number of trans-
port operations in the process structure; for example, if you plan transports
in the process graph in a process line or if transports occur between paral-
lel process lines.

» The transport time is considered in the throughput time calculation and in
the simulation of material flows.

» The transport operation is a technical object.

Shell Operation

You can use a shell operation to define the technical data of a shell process.
You can define an unlimited number of shell operations under the node
Process flow.

» Use this type of process if you want to plan an unlimited number of shell
operations in the process structure; for example, if you want to plan proc-
esses types for positioning methods in the process graph.

» The shell operation is a technical node. You can plan further operations
using this process type, such as BIW operations that you use for the V5 in-
tegration.

2.5 Resource Structure

=24 Resource View, 1

=-E4 Conceptual Planning, 1

EI“E Plarnning Wariant, 1

A resource structure is split into several hierarchical levels. Before setting up a
resource structure, read the brief information on the menu items:

Resource View

With the help of the Resource view you can fully describe the resource struc-
ture of all products that are planned in the project. All processes and nodes
used for the manufacture of a product or several products are set under Re-
source View.

» Resource View is an organizational node that is always used for structur-
ing the resource structure in a project.

Concept Planning
Concept Planning is the general node for presenting the resource structure of
one product in a hierarchical structure regardless of the location.

In principle, Concept Planning serves to generate plan variants independent of
location planning for purposes of making decisions.

» Concept Planning is an organizational node. With the help of this node you
can structure the concept of the resource structure for a product, regard-
less the respective area, e.g. plant, building, or department. You can cre-
ate an unlimited number of nodes of the type Concept planning under the
node Resource view.

» You can also create the technical nodes for variants possible for the prod-
uct under this node (Concept Planning).

Plan Variants

Plan variants are used to define individual variants of a product or a specific
series. You can create an unlimited number of variants under the node Con-
cept Planning.
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» Plan variants is a technical node under which resources such as work-
place groups, buffers, or transports can be created.

» These resources are initially not assigned to any certain organizational unit
in this structure. You can make this assignment under the node Company,
which mirrors the organizational company structure with assigned techni-
cal resources.

Workplace Group

Workplace group is used for one connected workplace, for example for an as-
sembly line or workplace group. You can create an unlimited number of
workplace groups under the node Plan variants.

» The workplace group is a technical node that you can use not only for
planning a manufacturing concept but also for the balancing process of
assembly processes.

» The workplace group is the area in which the planners execute their plans
for the individual stations and workplaces.

Intra-Plant Transport

The intra-plant transport is used to define the transports between, for example,
workplace groups or assembly lines located within an organizational unit. You
can create an unlimited number of intra-plant transports under the node Plan
variants.

» Intra-plant transport is a technical object.

Transport between Companies

Transport between plants is used to defined transports between, for example,
workplace groups or assembly lines located in different organizational units
(plant 1 to plant 2). You can create an unlimited number of transports be-
tween plants under the node Plan variants.

» Transport between plants is a technical object.
Company

The node Company is used to define the organizational units of a company
structure for a project to which you assign technical resources. You can create
an unlimited number of nodes of the type Company under the node Resource
view.

» The node Company is an organizational node. Use this node to structure
the organizational structure of a company, such as plant, building, or pro-
duction area. The technical resources on which processes for manufactur-
ing products are run are planned for a production area.

Plant

The node Plant is used to define the organizational area in a company that
manufactures the planned product. An organizational area is, for example, a
plant or another business area in the company. You can create an unlimited
number of Plant-type nodes under the node Company.

» The node Plant is an organizational node. This node is used to define the
local organizational area for manufacturing the product. The plant can also
be viewed as a location.
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Building/Department

The node Building/department is used to defined the local areas for opera-
tions, such as building units for technical and commercial areas (depart-
ments). You can create an unlimited number of nodes of type Building / De-
partment under the node Plant.

» The node Building/department is a technical node. This node is used, for
example, to show layouts of the production areas of one building.

Building/Department Area

The node Building/department area is used to defined the local areas for a
department, such as room units for technical and commercial areas depart-
ments. You can create an unlimited number of nodes of type Build-
ing/department area under the node Building/department.

» The node Building/department area is a technical node. This node is used,
for example, to show layouts of the production areas for departments.

Assembly Station

The Assembly station is used for defining the technical resources for assembly
processes. You can create an unlimited number of assembly stations under
the node workplace groups.

» The assembly process is a technical object under which an unlimited num-
ber of assembly stations can be created, for example for when you want to
combine several assembly stations in a group or in an assembly line.

» The Assembly station is used for manual workplaces.

Processing Station (BAZ)

The processing station is used to define the technical resources for machines,
for example for automatic processing centers, CNC machines, or assembly
robots. You can create an unlimited number of processing stations under the
node workplace groups.

» The processing station is a technical object for which you can set technical
data, for example for investment costs, order and delivery date, and shift
models.

Test and Measuring Station

You can use a test & measuring station to define the technical data of a test
and measuring process. You can define an unlimited number of test and mea-
suring stations under the node Workplace group.

» Use this type of resource if you want to plan an unlimited number of test
and measuring stations in the resource structure. This type of resource be-
longs in the category of non-value-adding resources.

» The test & measuring operation is a technical object.

Work Position

Work position is used to define employees for work positions to be carried out
either manually or mechanically. You can create an unlimited number of work
positions under the node workplace groups.

» The work position is a technical object. A work position generally requires
several employees defined, for example, via shift models or the balancing
process of an assembly line.
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Buffer

A buffer is used to define the buffers for the workplace groups that are neces-
sary for the optimal throughput of a product. You can create an unlimited
number of buffers under the node workplace groups.

» A buffer is a technical object. Shelves, box pallets, and pallets can be used
as buffers.

» Buffers are used for the planning of the product throughput, for example in
the balancing process of an assembly line for the material provision.

Transport

The transport is used to define the transport within a workplace group or to
another workplace group. You can create an unlimited number of transports
under the node workplace groups.

» The transport is a technical object. A transport is a process that describes
the transport between resources. In order for a transport to be able to be
carried out physically, a means of transport is always assigned to this de-
fined transport.

Means of Transport

The means of transport is used to define the manner in which a transport is
carried out. You can create an unlimited number of means of transport under
the node workplace groups.

» The means of transport is a technical object. A means of transport is al-
ways connected to a defined transport.

» Means of transport include stacker trucks and forklift trucks.

Interlaced Transport

The interlaced transport is used to define transports which take place in closed
systems, for example a band-conveyor that connects several constantly con-
nected assembly units. You can create an unlimited number of interlaced
transports under the node workplace groups.

» The interlaced transport is a technical object that you can use for manual
and automatic means of transport. In automatic transport systems the in-
terlaced transport should be linked to the technical object circulation in or-
der to provide these data for the simulation in QUEST.

Circulation

Circulation is used to mark the logistical sequences of an assembly line of
which the individual stations are constantly connected with each other. You
can create an unlimited number of technical objects of type circulation under
the node workplace groups

» Circulation is a technical object. All interlaced transports linked to a circula-
tion inherit the parameters set in the properties dialog of a circulation.

» The parameters for the simulation in QUEST are provided via the resource
circulation.

Input Folder

In the extended Work Load Balancing this resource can be seen as a type of
clipboard in which non-balanced processes are filed without being compo-
nents of the work load balancing. This object is not used as an object for the
resource planning, layout, or other applications.

Rapid

Version PE 5.19



2

gz? Material frea,

~f:§ shel, 1

In order to be able to use this function, the work load balancing must be confi-
gured accordingly. (Please refer to the Administration Manual)

Material Area

The plantype Material Area is used only in the ALB. The plantype displays the
provisioning surface in the graphic; the surface is used as a symbol in the
ALB. When being used in the ALB, corresponding workload balancing configu-
rations are necessary, e.g. a graphic macro. (Please refer to the Administra-
tion Manual)

Shelf
The resource type shelf is used in the ALB, see Configuration of the work load
balancing. (Please refer to the Administration Manual)
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3. Using Scripts

Planning functions in the Process Engineer are explained in the following de-
scriptions of scripts.

One way of displaying the structures product, resources, and process in the
Process Engineer is to create them manually. Product and process structures
can be imported with the introduction of standardization.

3.1 Importing and Updating Product Structures

3.1.1 Importing Product Structures

3.1.1.1

b

The first step in planning is to read in the product data.

You can import new product data and align current data (product update) us-
ing this script. Prepare product data that you import in an Excel table sepa-
rated with separators, and save it as the file type ...csv.

The product import should be prepared and executed by an administrator. The
administrator has access to two Excel templates (German, English). The
product import is executed only if the product data to be imported were
created on the basis of these templates.

Templates
The templates can be found in the directory:

Note

Always save the template as ...csv if you create an import file.

_Io/x]
a | [ | 5 [u] | E | F 1| G —
1 0 1 2 3 4 5 & :_]
2 | Stk Flannesiyn name nameshort attribute_20 externalid | quantity
3 |Level Plan Type Component Name Component Num Drawing Number 1D Quantity
4 1 Assemlby
5 2 Part
& 3 Raw Material
7 3 Support Material
8 3 Purchase Part ¢
9 v
4 4 » »]template J < I _P_I 7

Figure 4: Excel Template for ...csv Tables

3.1.2 Objects of the Product Structure Marked with Status

The color-coded marking of the product icons indicates the respective status
of the individual objects in the product structure after an import or update.

The two plantypes Support material and raw material are not marked in col-
or on updating or an initial import, even if, for example, changes were made to
one of the two plantypes before the import was carried out.
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The possible states of the objects of the product structure are listed with the
respective color-coded mark in the table:

Figure 5: Status for Product Icons after Import

Icons Status Meaning
The respective object is marked by the
M No change respective standard icon.
w Product update — objects changed, | The respective object is marked in yel-
no structure change low.
ﬂ New object imported The respective object is marked in red.
ﬁ Object moved after the import The respective object is marked in
green.
H Object moved and changed after the | The respective object is marked in grey.
import
W Object deleted after the import l—g ilzespectlve object is marked in

3.1.3 Importing Products

L)

3.1.3.1

Plantypes for
structuring of the

product structure.

&)
-

Note
You can execute the script only on the plantype Group.

A product structure which is to be imported is prepared in an Excel table. A
product structure is organized hierarchically. For structuring the import file you
can use only the plantypes specified in the plantype set.

= You can use the plantypes group, part, purchased item, support material,
and raw materials for the import.

= With the help of the plantypes, for example groups or parts, you can set
the hierarchical product structure in the import file.

Display of the Product Structure via Plantypes
The hierarchical structuring, and thus the use of the plantypes for the import
file, is specified in the plantype set.

= Plantype group: With the help of a group you can display product subas-
semblies to which groups, parts, purchased items, and support materials
can be hierarchically assigned.

= Plantype part: With the help of part you can display individual parts (inter-
nal or external manufacture) to which raw materials or consumables can
be assigned.

When importing products, a first import (create new product structure) is diffe-
rentiated from an update (update current product structure).

For the product update, Please refer to the Execute Product Update.

In this chapter you will learn the procedure for importing and aligning product
structures with several examples:

= First import of a product structure

= Aligning product structures
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3.1.3.2 Structuring Import Files (Creating Import Files)
There are 35 columns available in the template. Whenever you create an im-
port file, at least three columns must be filled out for the structuring of the
product data:

Level

A level is used to set the hierarchical level of the plantype. When setting the
hierarchical level pay special attention to ensure that this and the plantype cor-
respond with the hierarchy in the plantype set: for example, you can not create
any further group hierarchical levels for a part, only raw materials and support
materials. Please refer to the Display of the Product Structure via Plantypes.

Plantype

The plantype is used to set the type of the product — e.g. group, part, pur-
chased item. The selected plantype must correspond to the type in the plan-
type set, and it must be created with the same name in the import file.

Type and hierarchical level are set in the plantype set: If, for example, you im-
port parts or subassemblies, enter plantype group and part in the import file /
column.

An incorrect name leads to errors when importing — in this case these prod-
ucts are not imported.

ID

The identification number (ID) is used to identify the product. This number
must always be unambiguous and may be assigned only once. The ID must
be imported before the first product import.

= |f these three columns are filled out correctly, the product import can theo-
retically take place.

=  The number of columns must not be changed. However they do not all
have to be filled out.

= The remaining columns serve to describe the object. (Therefore it makes
sense to assign a name, etc.). The graphic position is entered in the last
12 columns.

=  Whenever importing SA code rules, a token list and the corresponding SA
codes must already be available in the system.

3.1.3.3 Example - Scheme for the Productstructure for an Import
File
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Group A

Part 20

Part 100
|

I

Part 200

Adhesive

ie

Figure 6: Example Scheme for an Import File
The product structure shown in the scheme is depicted in the table as follows:
= Group with level (hierarchical level) 1

= Part with level (hierarchical level) 2

= Raw materials and support material with level (hierarchical level) 3

E]hb_Product_english_pts.csv ) = |EI|5]
A B C D E | F [t
1 0 1 2 3 4 5 :.l
2 | Stk Famanasye name nameshort attribute_20 externalid
3 |Level Plan Type Component Name Component Num Drawing Number 1D
4 1 Assemlby Assemlby A 4M 1001 100
5 2 Part Part 10 10 1002 20
] 2 Part Part 20 20 1003 30
7 1 Assemlby Assemlby B 4712 1004 200
8 2 Part Part 100 n1100 1005 40
9 2 Part Part 200 1200 1006 50
10 3 Raw Material steel St100 1007 1
1 3 Support Material gluten g0l 2
[4/ </ » [»\hb_Product_english_pts / 1« [

Figure 7: Table for Import File

Note

An import file can contain an unlimited number of products. You should always
keep one thing in mind -- the hierarchical structuring and use of the plantypes
must correspond to the plantype set.s

This structuring would be conceivable as well!
An import file could, for example, also have the following hierarchical struc-
ture:

Groups A and B, part 10, 20, 100, 200 and the support material adhesive in
the example could all be marked with Level 1 (hierarchical level one) since it
is assigned to the plantype group and is thus on the same hierarchical level.
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You could, for example, create a group for another group since the plantype
group is set recursively in the plantype set, i.e. it can be created on itself an
unlimited number of times.

Caution
0) The separators in a csv file may vary depending on the language settings
used. For example, in a German csv file, the separator is a semicolon ";",

whereas in English it is a comma ",".

3.1.3.4 Starting Product Import — First Import
You must create the product structure up to the plantype group in the PPR-
m Navigator. The example shows it as New Assembly, to which the product
Example one:  structure shown in the import file is to be assigned.

first import. 1) Open the context menu in the plantype group (example assembly group)

and select the entry Applications.
2) Select Import Update from File.

[5 &= SME Project HB
=555 New Product Archive, 1
= B New Product, 1
= “ New Vanant, 1
S T

# '.3 Standard-SME hlevs »
31 423 Projiect Ubeary

Attributes at Same Time
Change Planningstate
Change Protaocol
Execute Script

Show Graphic

Versions

save as template

Applications Create Process Graph

Calculation » Hide Product Graphik

Extra Import Update of product From file
Find 11=: Show Product Graphic

Figure 8: Starting a Script from the Context Menu

» A dialog for selecting the import file appears. The import file is searched
for the directory \DELMIA\PPRClient\data\Import\Product in the standard
configuration.

Lookin: I;) Product L‘ L ﬁ‘ E3-

() Attachments
Beispiel_Produkk_german_pts.csy

Beispiel_Produkt_german_pts_02.csy
Produktvorlage_csv.csv

< | 3
Flepame: [ =

Files of type: IComma Separated Files (*.csv) = Cancel

Figure 9: Selection Dialog

3) Select the import file and click the button Open.
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» A dialog for setting the separators of your import file opens. This option is
important since the separators in a csv file could be vary, depending on
the language settings used. Before importing a file and especially before
starting an update, you should double-check the separator of the import
file.

Il Choose delimiter ] x|

Please choose a delimiter li

| 0K I Cancel | Help I [ efault I

Figure 10: Select Separator

What is important to note with regard to the separator?

The import mechanism recognizes the individual columns of the import file via
the separator. If the separator also appears in the values of the individual col-
umns, this could lead to an incorrect interpretation of the number of columns.
In order to prevent this, avoid using the same separators for the values for the
import file.

If the imported data differ from the data of the import file, check your import file
for any possible separators.

4) Set the separator and click on the button OK.

Important! 3 x|

» | Youare executing an product import on node: Assembly.
) Source file: Example_Product_endlish_pts_1
Continue?

Yes No |

Figure 11: Message for First Import
5) If you choose No for the following messages, the product import is not car-
ried out -- it is terminated.

6) Confirm the message with Yes if you want to continue with the import.

Important! 1 x|

“» , Import done. Please check protocol file
> 'E:ADELMIAAPPRClient\datatmport'Product\éttachments\06.02. 2006 _Example_Product_english_pts_1.xls"

Save?

Figure 12: Message Read Log File

Caution

Always update the view in the PPR-Navigator after terminating a product
import or update — press the F5 key or select the context menu item Reload —
on the node where the product import was executed.
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vBscript |
Update and Import aborted!

Figure 13: VB Script

If you do not update the view, the product structure will be visible even though
in actuality no import was executed. This misleading situation is due to the
synchronization of script and Process Engineer.

This product structure is no longer shown once the Process Engineer has
been updated or closed.

» The products that are to be imported are shown with update information in
the log file. You can set the location for saving before the log file is saved.

Important! N x|

“» , Should the file in the folder: E:\DELMIAA\PPRClient\datakmportiProduct\attachments',
\{/ be saved as Example_Product_english_pts 1 ?

Yes No I

Figure 14: Set the Location for Saving the Log File

In the standard configuration the log files are saved under the path \DELMIA \
PPRClient \ data\ Import\ Product \ Attachments\ with the names of the im-
port file and the import date.

7) Click on the button No if you want to select another location for saving.

» Set the location for saving in the dialog that opens.

|57 Desktop -
&3 My Documents :|
R g1y COMmpLiter |
%4 My Network Places

2 Papierkorb
& Internet Explorer
[} Adobe Acrobat 5.0 =

Figure 15: Select the Directory for the Saving Location of the Log File

The products that are to be imported are shown with update information In the
log file (table).

= Since the example shows a first import, the update information is identical
for all products: Column B New. Please refer to the also Figure 5.
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E’jhb_Product_eninsh_pts.csv A i _|EII5]
A B C D E_ | F__|T

0 1 2 3 4 55
Struktur Planungstyp name nameshort  attribute 20 externalid

1

2

3 |Level Plan Type

4 1 Assembly  Assembly A 4711 1001
5 2 Part Part 10 M 10 1002
B 2 Part Part 20 M 20 1003
7 1 Assembly  Assembly B 4712 1004
g 2 Part Part 100 M 100

9 2 Part Part 200 W 200

10 3 Raw Material steel St100

11 3 Support Mate gluten gl101

i4/«[» [»1}\hb_Product_english_pts / 1«

Figure 16: Log File - Table First Import

vBscript P

Update done.

Figure 17: Message Update Executed

8) Confirm both messages with Yes in order to complete the update.

First import First Import Results

results. The imported structure is assigned to the New Assembly in the PPR-
Navigator. The new objects are marked in red. Support materials and raw ma-
terials are not marked in color. The hierarchical structure corresponds to the
structure specified in the import file. Please refer to the Figure 16.

éj New Product Archive, 1
EQ MNew Product, 1
E] ':-2 MNew Vatiant, 1
&
= ﬁ Assernbly &, 1
[ Pan 10,1
- Pt 20,1
Ejﬁ Assembly B, 1
- g Part 100, 1
- g Part 200, 1
‘ gluten, 1
z steel, 1

MNew Assembly, 1

Figure 18: First Import Product Structure — Red Icon

9) In order to open the log file at a later point in time, open the properties di-
alog on the group on which you started the import. You will find the file
under the Attachments tab.
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3.1.4 Execute Product Update

Al

3.1.4.1

Execute a product update for available product structures in order to update
them.

Note

You should always execute a product update specifically for the respective
product structure.

Erroneously executing a product update on another structure apart from the
target hierarchical level leads to severe errors: groups, parts, purchased
items, etc. will either be deleted, duplicated, or assigned to another product
structure.

Update Information

What update information is shown?

A log file that contains all the information on a specific product import is
created for every update.

&) 16.01.2005_Fxample_Product_english_pts_01 xls =10l x|
A E c D F G

Update Results from: 16.01.2005 / 16:45:40

L1
| 2 |
| 3 |Component Name Status Changed Attribute/Value Old Value New Value
| 4 |Topassembly MNew
| & |Part1 Mew
| B |Subassembly Mew:
| 7 |Parta New | _|
| B |Part4 Mew:
| 8 |Pruchase Part 1 Mew
| 10 |Subazsembly new |MNew
11 |Part 2 Mew

(%}

o

=

Update dore.

o

m

=}

13

english_pts_01, Tabellel £ Tabellez fi Tabelles /. K}

Figure 19: Example of a Log File

The log files are saved in the directory:
\Programs\DELMIA\PPRClient\data\Import\Product\Attachments

in the standard configuration.

1) In order to open the log file, double-click the selected file or click on the
button Open.

i + Assembly <Assembly, 1=
Simulationl Graphicl Motes I \-‘ersionlnformatinnl 3D-"-a‘iew| SAP I Etfectivity ~Attachment |F'|
File: M arne: Add File...

D D:4ProgrammeDELMIANPPRClient\data mporthProduct'Attachn
D D:4ProgrammetDELMIAAPPRClient datas I mporthProductattachn

Add URL...
Open

Delete

U

Figure 20: Log Files for Product Import
= Changing Individual Attributes
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If the value of an attribute has changed, the changed attribute is listed in the
log file with its old and new value.

= New Objects

New objects are marked red and are inserted into the hierarchy at their correct
position when they are imported for the first time.

= Objects that were moved within the structure

If objects are moved within the structure during an update, the old and new
"parent nodes" are indicated together with their IDs in the log file. The parent
node is the object located in the hierarchical level directly above the moved
components; the moved object is assigned to it.

= Moving and Changed Object
If an object's properties are changed after it is moved, this is logged as well.
= Deleted Objects

Objects that are not included in the update file but have been created during
the first import or have been added manually are marked as deleted. These
objects that are marked as deleted continue to be exist in the database and
are filed in the system library under the new directory. These objects can con-
tinue to be used for planning purposes later.

Code rules and corresponding SA codes must already be available in the
project library before you can import them.

Update information in the project library
Always execute a product import from a product group.

Nothing is lost when doing this. All objects are created under the respective
plantype in the project library whenever a product import or update is ex-
ecuted. The status of an object after the update is displayed.

In addition, the plantype group contains all current information for surplus, i.e.
deleted elements.

= Deleted elements are created for the respective update in the group Sur-
plus Elements.

2) In order to view the update information, open the project li-
brary/components/product components and then the respective plan-

types: e.g. plantype group.

El---'{_j Product Cormponents

El'ﬁ Aszembly

- Assembly, 1

- g Subassernbly new, 1

ﬁ Subassermbly, 1

- Topassembly, 1

ﬁ Deleted components deleted by update from: 20.01.2005 10:23:48, ©

e

Figure 21: Project Library with Update Information
Display Status
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You can view the status of a product import for every object of a product struc-
ture via properties dialog/tab General. You can also change this status ma-
nually there. Please refer to the also Figure 5.

 Assembly <Assembly, 1>

Design Stamp

Design Status
Last Design Modification |
Update Information | moved

moved and modified
l new

Figure 22: Show Update Information in the Properties Dialog

3.1.4.2 Start Product Update — Example One

The following examples refer to the structure created after the first import.

m In this example, the names of both groups are to be changed:

= Name of group A is changed to group C
= Name of group B is changed to group A

1) The changes are made in the import file: Change the names of both
groups in the column component name.

2) ltis convenient to use the old import file and then to save it under another
name: In the example, hb_Product_english_pts2.

£2f hb_Product_english_pts2.cs¥ A =10 x|
A B C D E | FE IT
1 0 1 2 3 4 5 [l
2 |Struktur Planungstyp nhame nameshort  attribute 20 externalid
3 |Level PlanType Camponent Nan Component i Drawing Mum D !
4 1 Assembly  Assembly C 4711 1001 100
5 2 Part Part 10 M 10 1002
(5] 2 Part Part 20 M 20 1003
7 1 Assembly  Assembly A 4712 1004
a 2 Part Part 100 M 100 1005
g 2 Part Part 200 M 200 1006
10 3 Raw Material steel St100 1007
1 3 Support Mate gluten gl101

i4/«[» [pi}\hb_Product_english_pts2 / R

Figure 23: Import File for Update Example One
3) Start the product update. In the example it is the assembly group.

» How to start a product import is described in the section 3.1.3.4  Starting
Product Import — First Import.

Result — Product Update — Example one
The structure changes after this import: Both changes to the group names are,
in addition, marked in yellow.
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ﬁ‘j New Product Archive, 1
=] ¥R New Product, 1

E:: New Yanant, 1

Eﬁ New Assembly, 1
E] 9 Assembly C, 1
[ Pan 10,1
[ Pt 20,1
=P 9 Assemnbly &, 1
- g Part 100, 1
= g Part 200, 1
& aluten, 1
‘ steel, 1

32

Figure 24: Update Product Structure — Yellow Icon

Starting Product Structure — Example Two
This example also refers to the product structure that was created after the

first import.

= |n this example, part 10 from group A is moved to group B

=  Part 20 is deleted

1) Start the product update. Example two deals with the assembly group.

» How to start a product import is described in the section Starting Product
Import — First Import.

é:_. 07.12.2004_hb_Product_english_pts3.xls
A B c

Update Results from: 07.12.2004 | 15:59:52

Component Name Status Changed Attribute/Value Old Value
Part 10 Moved
Part 20 Deleted

S T

Update done.

4 4 » M[\hb_Product_english_pts3 { Tabellel /

—
4]
New Value J
Assembly Al$id$(0:0-118683#0, 242) Assembly B|$id$(0:0-118685#0, 242)

You will finde the deleted object in your project library under:
Objects deleted by update from: 07.12.2004 15:59:51

K — I

Figure 25: Product Update
Result Product Update — Example Two

The structure changes after this import; Part 10 is moved to group B; the icon

of part 10 is marked in green.

é} New Product Archive, 1
EQ MNew Product, 1
E] :: MNew Vanant, 1
&l
@a Assernbly &, 1
Eﬁ Assembly B, 1
- g Part 10, 1
- g Part 100, 1
- g Pant 200, 1
.4 ‘ gluten, 1

- : steel, 1

New Assembly, 1

Figure 26: Update Product Structure —Icon Green
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Part 20 is deleted. Part 20 is still available in the project library.

Efj Project Library
<] Change Orders
B-]é_d‘ Planning States
[;j <23 Components
[+ a Resource Components
@ @ Process Components
E 5 Product Components
E]'ﬁ Assembly
: ﬁ Assembly &, 1
_ ﬁ Assembly B, 1
| =k ﬁ Deleted components deleted by update from: 07.12.2004 15:5‘3:51,'

i Part 20, 1

Figure 27: Deleted Componenets

3.1.4.4 Starting Product Structure — Example Three
This example also refers to the product structure that was created after the

m first import.
= |n this example, part 10 from group A is moved to group B.

= The component name of part 10 is furthermore changed to part 50 and the
component number of M10 is changed to M50.

1) Start the product update. Example two deals with the assembly group.

» How to start a product import is described in the section Starting Product
Import — First Import.

!'_z. 17.09.2004_Import Montage Gruppeb.xls T Rl -|D[L|
A B C D E
| 1 |Ergebnisse des Produktupdates vom: 17.09.2004 / 15:28:44
2
| 3 |Komponentenname Status Geiandertes(r) AttributWert Wert alt Wert neu
| 4 |Teil 50 Geandert  Komponenten-Name Teil 10 Teil 50
| 5 |Teil 50 Geandert  Komponenten-Nummer M 10 M 50 o
| B |Teil 50 “erschoben Gruppe Al$id$({0:0-114013480, 242) Gruppe B|$id$(0:0-11401940, 242) |
7
8
e Update ausgefuehrt.
10
14 4[> [»i7\Import Montage Gruppe6 { Tabellel / | <]

Figure 28: Product Import

Result Product Update — Example Three
The structure changes after this import: part 10 is moved to group B and its
component name is changed to part 50: the icon of part 50 is marked in gray.
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3.1.4.5

-4 enal Project
=459 Product Archive, 1
= &= Product, 1
= :: Variant, 1
= ﬁ Assembly, 1
= ﬁ Group &, 1
[l Part 20, 1
=B ﬁ Group B, 1
: [ Part 100, 1
=l Part 200, 1
L steel, !
Y Glue, 1

...l Part 50, 1

3] {3 Standard-SME
[#-<y Project Library

Figure 29: Update Product Structure — Gray Icon

Starting Product Structure — Example Four
This example shows that graphic files can also be imported if the path is spe-
cified in the import file, as is shown for part 10.

1) The graphic can be displayed either by using the context menu -- Show
Graphic -- or via the 3D View tab in the properties dialog of part 10.

General | Matter Propetties | Simulation = Graphic INales ] Version Information | 3D-View | S4P | Effectivity | Attachment

CAD File ID:\Programme\DELM 145PPRClient\data\product_cadpath\Temperature_sensor_CariKrebschraube_Longscrew.car D

| part crart, 1> o

Gerecal| Mastes Proptiss | Simudston | Graphi | Notes | Verson Inkomaion 30mw | SAF | Etlectivay | 4

=

Figure 30: Import and Display Graphic File

3.2 Assign Parts Bins to Products

Products are transported via parts bins and, for example, supplied in these
bins on assembly lines. You can use drag and drop to link parts bins to prod-
ucts; this applies to product groups, individual parts, or purchased items.

Specific data of the parts bin (e.g. dimensions) are written in the newly created
resource parts bin by the subsequently executed script. This is a prerequisite
for calculating the refilling cycle -— the refilling cycle corresponds to the num-
ber of manufactured products until the next time the parts bin provided for
these products is refilled.
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Part bins can be found in the system library in the Partsbins directory. You can
link individual parts bins to products directly by selecting the corresponding
parts bin in the directory Partsbins or by using the General Finder and search-
ing for the specific parts bins — you will learn more about this process based
on an example later. (Please refer to the Setting the Parameters for the Refil-
ling Cycle.

The products are linked to the parts bins with the relation product is provided
by resource.

Please refer to the Definitions of Terms for the Refilling Cycle and Planning
the Refilling Cycle.

3.2.1 Definitions of Terms for the Refilling Cycle

The refilling cycle is used to set the number of products after which new parts
bins are either to be provided for the expendable items or filled.

Also see for setting the individual parameters of the refilling cycle.

3D-View] Effectivityl Attachmentl Resource provides Product  Refill Cycle ] _1_'_

— Refill Cycle
Supply per Process |U,UU
Planned Refill Cycle |1 0o
MNecessary Part Bin Yolume [U,UU 12
Real Part Bin Volume IU,U4 nr
Number of Part Bins |1 .00
Real Refill Cycle 0.00
Parts per Bin iU,UU

Figure 31: Example of Data in the Properties Dialog of the Parts Bin

Figure 32: Definitions of Terms for the Refilling Cycle

Term Definition

Consumption rate of parts / product. In this field type in the num-
Supply per Process ber of parts required for a product when a process is executed.

The consumption rate is entered manually.

Planned required amount of the product. The planned amount is
used to set the number of products for which the processed part
(consumption rate) is to be provided in the parts bin. The amount
Planned Refill Cycle entered sets the refilling cycle, which in turn determines the item
number and height of the parts provision for the product.

The planned required amount is entered manually, the script's de-
fault for this field is an amount of one.

The necessary parts bin volumes are calculated based on the con-
sumption rate, required amount, and the dimensions of the part to
Meceszam Part Bin Wolume | be provided in the parts bin. The total volume of parts bins required
is calculated in this field. This field is calculated; manual input is not
possible in this case.

_ The actual parts bin volume is calculated based on the dimensions
Heal Part Bin alume of the linked parts bins. The actual parts bins volume can be
changed manually and used in the calculation of the actual filling
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Term

Definition

cycle, for example in order to provide the parts in a larger or small-
er parts bin.

Mumber of Part Binz

The default parts bin number after execution of the script is one.
The parts bin number affects the calculation of the actual filling
cycle. The parts bin number can be manually increased or de-
creased in order to adjust the calculated result of the actual filling
cycle to the planned filling cycle.

Real Refill Cpcle

The actual calculated required amount of the product. The actual
filling cycle is calculated on the basis of the data entered for the re-
filling cycle. On the basis of these data the result shows for which
number of products the parts bin should actually be refilled.

The basis for the calculation of the actual filling cycle are the data
in the fields Delivery per process, Actual parts bin volume, Number
of parts bins, and the dimensions of the parts to be delivered.

You can make corrections using the three fields in the refilling
cycle, and the result is to be adjusted to the planned filling cycle.

Parts per Bin

The parts per bin is determined on the basis of the dimensions of
the supplied part and the actual parts bin volume.

You can increase or decrease the number of parts per bin using
the actual parts bin volume.

This field is calculated; manual input is not possible in this case.

3.3 Setting the Parameters for the Refilling Cycle

You can use the parameters of the refilling cycle to set the interval of the
number of parts after which parts bins are supplied or refilled.

The following prerequisites must be fulfilled:
=  Product structure must be generated.

= The shape type and dimensions of the part to be supplied must be cre-

ated.

= Parts bins must be linked to this part.

G

Y From the following examples you will learn the procedure for linking parts bins

and setting the parameters for the calculation of the refilling cycle.

The procedure is shown in the following examples.

3.3.1 Create Product Structure

The optimal refilling
cycle is to be deter-

The first step is to create a product structure. In the following examples the re-

mined for the roller filling cycle for the roller bearing to be installed in product subassembly C is

bearing processed in determined.
product subassembly C.
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3.3.11

a

Setting shape
type and dimen-

sions.

3.3.1.2

=] é Product Archive, 1
== Product, 1
E] :: Vanante 1,0, 1
i Assembly &, 0, 1

[l Par c, 0,1

Figure 33: Example of a Product Structure

Setting the Properties for the Roller Bearing
You must always do the following at the minimum in the properties of the part
(roller bearing, in the example):

= select the shape type and set the dimensions.

Note

In order to be able to calculate the number of parts for a parts bin, you must
always specify the shape type and dimensions in the properties of the part to
be provided in the parts bin. The script can not determine the refilling cycle
without this information.

1) In the example, the shape type cylinder is selected for the roller bearing
and a length of 42 mm and a diameter of 25 mm have been set for the
dimensions.

2) The shape type and the dimensions are used for the calculation of the
parts per container.

Sk
General Matter Properties l Simulation I Graphic | Notes | Wersion Information I 3D -"»’_‘J_'_’ =
Material Iany material
Unit |Piece
Form Type I _'_I
Size 1 (lenght] |0,00 i
Size 2 (width/diameter) |0,00 i
Size 3 [height) |0,00 mm
Mass per Unit |0,00 kg

oK I Cancel Apply Preview Print I

Figure 34: Properties of Roller Bearing

Linking Parts Bins to Products
All standardized parts bins can be found in the directory Work System Com-
ponents / Partsbins of the system library. Select the corresponding parts bin:

= |n the example, the roller bearings are to be provided in the parts bin Grab
container with the dimensions 240X160x80 mm. The general finder is used
in the example for searching for the parts bin.
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Find and link
parts bins using
the general find-

er.

3.3.1.3

* You can search specifically for parts bins using the general finder. To do
this, you must enter certain information on the type of parts bin, e.g. the
system name or order number - you can, for example, conduct a search
using only the system name if you do not know the order number.

How the finder is used is described in the Finder Manual.

2) Open the general finder, select Partbins (WSC) and enter the data for the
parts bin, e.g. system name and order number.

3) Select the parts bin in the display field of the finder, Grab container in the
example.

i
IF'embms ] :]_‘
) Search | Addiional Search | Fiter |
éf—j New Product Archive, 1
[ ¥ New Product, 1 I™ WSC Name fuke = |
= d: Mew Yariant, 1 ™ Drder Number ILIKE -1
[a ﬁ New Assembly, 1 I~ Component Group ILIKE 'I
@ﬁ Assembly &, 1 I Price la vI 0,00 Ewro
- ﬁ Assembly B, 1 ™ Suppies ’LIKE I I
E]i Assembly C, 1 I Mirimal Width ﬁ W
."Pana,l I~ Mirimal Heioht [—ZI,—
Purchase Part a1, 1
= ﬁ urcha: art al, I_M h ﬁ[—
'H Process Planning, 1 ) | oSy (e
[E' =8 Process Plan, , 1 T WS tame [ Price [Ewo] | Suppl [ Lost Updae j‘
% Transportbehselter 600:400c441mm 000 Uz 17.09.15%
’, Altbatterie-Sammelbor 4003300:235mm 2654 Utz 17.09.199
% Altbartare-Sammatbor 30052005230mm 2008 Uz 17.05.15%%
-&, Altbatterie-Sammelbor 003300:235mm 4138 U 17.09.19% :]
< | 3|
151 to 200 of 235 found

Figure 35: Link Parts Bins using the General Finder
3) Drag the parts bin to the product in the PPR-Navigator -- roller bearings in
the example. >Confirm the message Create reference with Yes.

» The link is created. The next step involves the prompt as to whether price
and dimensions should be applied; this prompt is a component of the
stored script.

4) Confirm this message with Yes. If you answer the message with No, the
dimensions and the price are not applied, and the link is made anyway.

_ X
[\’E’) Copy dimensions and price?

Yes No I Cancel |

Figure 36: Start Script Message

Properties of the Parts Bin

1) Open the properties dialog of the parts bin in the list view of the part (roller
bearings in the example) under the tab of the relation (Product is provided
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Open the
properties of
the linked
parts bins.

Information on the
properties of the
parts bin after the
script has been ex-
ecuted for the linked
object.
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by resource), either using the context menu or by double clicking on the
relation.

{_;j Product Archive, 1
= &= Product, 1
22 yanante 1,0, 1
ﬁ Assembly &, 0, 1
% ﬁ Assembly B, 0, 1
E] ﬁ Assembly C, 0, 1

2= Product is provided by Resource: Resource I" Gen 4 | 'I

l Resource Name I Simulation script

Tote container 1240x1160x685mm

e ANSErL .

[l pan c, 0,1 s
: : Permissions..
o ﬁ Roller bearing, 0, 1 2
Copy Here
Copy to Clipboard
Print »

Figure 37: Open the Properties of the Resource Parts Bin

The data transferred by the script are entered on the three page of the tabs
General, Investment and refilling cycle in the properties dialog of the parts
bin.

General Tab
On this page you can always find the resource name of the parts bin and the
dimensions.

General |Investment| Simulation | Notes | Version Information | 3D-iew | Effectivity

Resource Name IAIlbatterie-Sammelbox 400x300x340mm 36-205-BX
Resource Number |38-205-BX

Length {0.40m

Width 0.30m

Height [0.34m

Figure 38: Property Parts Bin — General Page

Investment Tab
You can always find the price of the parts bin on this page.

General Investment lSimuIationl Notes | Yersion Informationl 3D-View| E

30,65 Eurg

E stimated Investment

Cum. Estimated Investment ID,UD Euro
[U,UD Euro
=

Calculated Valid Invest

Calc. Investment is valid

Figure 39: Property Parts Bin — Investment Page

Refilling Cycle Tab
On this page you can find the initial data for the refilling cycle:

The number of parts bins and the planned filling cycle are always assigned
one by the script.

The actual parts bin volume is calculated based on the dimensions of the
linked parts bins.
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— Refill Cycle
Supply per Process ID,DU
Planned Refill Cycle |1 00

MNecessary Part Bin Yolume |IJ,UU e

Real Part Bin Yolume I 40800 cré
Number of Part Bins |1 00
Real Refill Cycle 0,00
Parts per Bin |0,00

Figure 40: Property Parts Bin — Refilling Cycle Page

In order to determine the actual filling cycle Please refer to the Planning the
Refilling Cycle.

3.3.2 Planning the Refilling Cycle

A prerequisite for the calculation of the actual filling cycle is the information for
the refilling cycle: the same number of the manufactured products until the
next refilling of the parts bin.

The calculation of the actual filling cycle is made on the basis of the fields:

= Delivery per process
= Actual parts bin volume
= Number of parts bins and the dimensions of the parts to be delivered

The information entered for Planned filling cycle and Delivery per process are
not changed for the first three examples:

= Planned filling cycle: 100 products

= Delivery per process: 2 parts (roller bearings)

m Delivery of roller bearings in one part bin:

Example one, calcula- 1) In order to start the calculation, always type in for delivery per process the

tion of the actual filling number of parts processed with a process for a product: In the example,

cycle: The roller ball the two roller bearings.

bearings are to be

provided in a parts bin.  2) |n the field planned filling cycle enter the product amount to be provided for
the parts.

» In the example it is 100 products: in order to meet the requirements for the
planned filling cycle of 100 products, 200 roller bearings must be provided
or refilled in the parts bin.

3) If you confirm the entries with OK, the dialog is closed.

4) In order to see the result of the calculation, open the dialog again.
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Example two, calculation
of the actual filling cycle:
The roller ball bearings
are to be provided in
three parts bins.

41

‘Ressource <Grab container 240x160x80mm 1845410003, 1 >

Refill Cycle |
Supply per Process [z—w—
Planned Refill Cycle [
Necessary Part Bin Volume | 7664 o
Real Part Bin Volume lm
Number of Part Bins I-F
Real Refill Cycle =
Parts per Bin emE

Figure 41: Example One Calculation of the Actual Filling Cycle
Result

Real Refill Cycle 140,08

Figure 42: Result

According to these specifications, the parts should be provided after 40 prod-
ucts.

What can you do?
If this result is not satisfactory, make some corrections. For example, you
could increase the number of parts bins.

Increasing the Number of Parts Bins
One way is to increase the number of parts bins for the provision of the roller
bearings.

1) Increase the number of parts bins, for example, to three parts bins.

- Ressource <Grab container 240x160x80mm 1845410003, 1 >

Refill Cycle |
Supply per Process |2.[IJ
Planned Refill Cycle |1Cl),UJ
Neceszary Part Bin Volume [ 7654 co?
Real Part Bin Volume [W
Number of Part Bins [0
Real Refill Cycle 4008
Parts per Bin 8016

I

Figure 43: Example Two — Delivery in Three Parts Bins

Result

Real Refill Cycle 12025

!

Figure 44: Result

According to the increased number of parts bins, the parts should be provided
after 120 products.

What can you do?
This result also does not completely fulfill your expectations.
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Example three, deter-
mining the actual filling
cycle: The roller ball
bearings are to be pro-
vided in a larger parts
bin. The basis of the size
of the parts bin is the as-
cretained necessary
parts bin volume.

42

In this case, you could make yet another correction. You could, for example,
deliver the roller bearings in a larger bin. The required bin volume can be
found in the field Required parts bin volume.

Changing the Parts Bin Sizes
To do this, you must select another parts bin with a corresponding parts bin
volume from the library.

-Ressource <Grab container 240x160x80mm 1845410003, 1 >

Refill Cycle |
Supply per Process |2 00
Planned Refill Cycle l10000

| Necessary Part Bin Volume = 7664 co?
Real Part Bin Volume [ 3072cm
Number of Part Bins [HX]—
Real Refill Cycle 4008
Parts per Bin 8016

Figure 45: Example 3 — Use Larger Parts Bin
Result

T atzachlicher Hachfiillzykiuz

|Ell1 E

Figure 46: Result

This result might be satisfactory for you. The ascertained result corresponds to
the planned filling cycle for 100 products.

What can you do now?

You could, for example, change the planned filling cycle. From the first two
calculations you know that 80 parts (roller bearings) can be provided in the
linked parts bin if the actual parts bin volume is unchanged. You can change
the planned filling cycle based on this information.

3.4 Display Logistics Data

You can use this script to display the logistics data of the product structure in
an Excel table. Logistics data, such as product name, linked loading units for
the transport of the products, or required amounts determined by the refilling
cycle, are displayed in the exported table. The workplaces for individual parts
or raw materials linked to a workplace are determined using the script and
displayed in the table.

The script Export logistics data is started via the context menu of the product
structure. The logistics data of the assigned product structure on which you
start the export are displayed in the table.

You can save Excel tables and use them, for example, for the evaluation of
the logistics units of the product structure.
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The script can be executed on all plantype that are assigned to the plantype

variants.

1) Open the context menu. Select Reporting/Export logistics data (Excel).

=423 Product Archive, 1
=& Product, 1
e Variant, 1

New »

-]

Attributes at Same Time
Change Planningstate
Change Protocol

fJ Execute Script
2 Show Graphic
«-4= Process Pla J =
Versions

+ ¥4 Resource v Sl
& ,.3 Standa’d—Sl save as template

%4 Project Libr Applications
Calculation

Extra

Find Usage
Open
Permissions
Reporting

>
>
»
>
>
>
>

Export logistic data to
VBA Macros : Print Product Structure
Print Productstructure with Graphik

Figure 47: Starting a Script for Logistics Data

The exported files of the product structure with their linked loading units are

displayed in the table.

_ioix]
A E [ D [ [ F | a
| 1 _|Project Projekt Number Created by Creation date |
| 2 |SMEProjectHE | New Proj. eko 07.12.2004
3
| 4  Name Number Tep Part bin Part bin number Part bin length [mm’ P:
| 5 |Mew Variant New Product Yariant
| B |New Assembly MNew Product Assembly
| 7 |Assembly & 4711 Assembly
| 8 |AssemblyB 4712 Assembly
| 9 |Part10 rM10 Part
| 10 | Part 100 1100 Part
| 11| Part200 1200 Part
| 12| steel Sto0 Raw Material
| 13 | gluten g1t Support Material
| 14 | AssemblyC MNew Product Assembly
| 15 |Parta New Product Part Drehstapelbehaelter Euro-Fiz-Box h=300r EFE 643 600
| 16 |Purchase Partal | New Product Purchase Part  Altbatterie-Sammelbox 400x3005340mm { 36-205-BX 400
17
18 I .l
_19._.. v
4 4 » »[\Tabelle1 |« | v,

Figure 48: Example of a Table — Logistics Data Exported

3.5 Print Product Structure

A product structure in Excel is printed using the script Print product structure.
You can, for example, further process a print-out in Excel and save it sepa-
rately in a directory. The processing of the values in Excel has no effect on the

product structure in the PPR-Navigator.
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You can print as many times as you want at any time. All changes which you
have made before printing the product structure are included in the print-out.

You must have Excel installed in order to print.

Proceed as follows

44

The script Print product structure can be found in the context menu of the indi-
vidual hierarchical levels of a product structure. The script is available for all

hierarchical levels of the Product structure variants.

1) Select the hierarchical level in the product structure and open the context

menu.

2) Select Attributes at same time in the context menu.

E]é:;} Produkk Archiv, 1

E ~¥= Erzeugnis Temperaturfihler AF 20, 1

&
e
: & ‘ Mew

Variante AF 20 K-Sicht, 1

= ‘ Attributes at Same Time
Change Planningstate
Change Protocol
Execute Script
Show Graphic
Versions
save as template
Applications
Calculation

Extra

Find Usage

Open

Permissions

e AR, S, A L, JERS

Export logistic data to Excel

Print Product Structure
Print Productstructure with Graphik

Figure 49: Execute the Script Print product Structure

3) The selected product structure with all its objects is depicted in the Excel

table.

Project: Trainingsprojekt

N Hew Pro

Warian te AF 20 K-Sicht T
duct. [

emperaturfahler
r.1AF 20

Befestigungsbiigsl
Nr.i71 60 7 426 360

Badenplatte = Fan
-
Nri?1 60 7 669 756 i
Einstecknippel rani
NP1 60 7 669 263 xtru
r.
Gehause Grau ran
.71 60 7 669 756 i
— 13
aube bedruc ran
i
n

Stanl
.t

=00
59

=0 o

BT
57

Figure 50: Example of a Product Structure in Excel
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3.6

Displaying Graphics

Use the script Graphic Show and Graphic Hide to show and hide individual
graphics from an overall graphic.

Both scripts are available in the product structure for the plantypes variants,
subassembly, parts, purchased items, raw materials, and support materials.

An overall graphic is formed from the sum of the individual graphics of the as-
signed structure. The overall graphic can be seen using the context menu un-
der Show graphic in the respective plantype: for example, a product group.

The procedure is shown on the example of a product.

3.6.1 Showing and Hiding Graphics

A product group consists of an unlimited number of individual parts to which
graphics can be assigned. With both scripts you can show and hide the indi-
vidual graphic elements from the overall graphic, for example, in order to dis-
play individual part elements in more detail.

In the example, Hood stamped is to be shown and hidden from the overall
graphic, the product group.

E} -:: Variant, 1

. [y Example Group 1, 1

=] ﬁ Product Group, 1
[ Part b, 1
[l Partb, 1
[l Partc, 1
[ Part d, 1

= [ Hood printed, 1 €—— Hide and show Hood
4 RawMaterial, 1 |Stamped

[l Part e, 1

: & Purchase Part a, 1
[ Partf, 1

! ‘ Support Material a, 1
E & Purchase Part b, 1
& 8 Purchase Part c, 1
ﬁ Assembly, 1

ﬁﬂ Process Planning, 1

-8 Process Plan, , 1

Figure 51: Product Subassembly
3.6.1.1 Show Graphic — Product Subassembly

1) In order to view the overall graphic, open the context menu on the product
group and select Show graphic.

Rapid

Version PE 5.19



P Using Scripts 4

o
H Pai New »
P attributes at Same Time
- w-B P Change Protocol
: " &)  Show Graphic
" P Wersions

Figure 52: Show Overall Graphic — Product Subassembly

The image shows the overall graphic of the product group, with all graphics of
the assigned items.

Figure 53: Overall Graphic - Product Subassembly
3.6.1.2 Hide Graphic - Part

1) n order to hide individual graphics in the overall graphic, open the context
menu on the part and select Graphic Hide. The example refers to Part 2.

MNew Assembly, 1

Bl Part 10, ¢
VErSIONS

save as template

57 Applications » Create Process Graph

" Part 2, 1 Calculation » Hide Product Graphik
Extra » Import Update of product from file
Find Usage > Show Product Graphic
PSS Al

Figure 54: Hiding Graphics

2) Open the context menu on the product group and select Show graphic.
The graphic is displayed without the hidden part (hood stamped).
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Figure 55: Product Group — Part Hidden

3) If, for example, you want to hide product groups in the overall graphic of
the plantype variants, execute the script Graphic Hide on the product

group.

4) In order to hide raw materials and support materials in the overall graphic
of the plantype Part, execute the script Graphic Hide on raw materials and
support materials.

» You can have graphics displayed again in the overall graphic in the same
way: Script, Graphic Show.

Show Graphic - Part

1) In order to show individual graphics in the overall graphic, open the context
menu on the part and select Graphic Show. The example shows Hood
stamped.

= £ Product Archive, 1
= & Product, 1
- B Variant, 1

-;E" [ew 4

Attributes at Same Time
Change Planningstate
Change Protocol

= 424 Process Planrir Shov.v Graphic

=4 Resource View Versions

« | StancrdSME  save as kemplate
% 33 Project Lbrary

5

voo: s

Applications id  Create Process Graph

Calculation 4 Hide Product Graphik

Extra > Import Update of product from file
Find Usage > Show Product Graphic

Open »

Figure 56: Show Graphic

2) Open the context menu on the product group and select Show graphic.
The graphic is shown with the part (hood stamped). Please refer to the
Figure 53.

In this way you can use these two scripts to display overall graphics that differ
in detail, as shown by the example for the product subassembly
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3.7 Set EBom

The script Set EBom is used to align coordinates of graphics between EBoms
and manufacturing BOMs (product structures) created in the Process Engi-
neer: During the alignment the system re-calculates the absolute coordinates
for use in the manufacturing BOMs on the basis of the relative coordinates
from the EBom.

Graphics can be displayed on the basis of both relative and absolute coordi-
nates:

Relative Coordinates

= After the product structure is imported from an external system into the
Process Engineer, the imported structure corresponds to the EBom. The
relations between the individual structure elements and hierarchical levels
are unambiguously defined; they contain the correct relative coordinates.

Absolute Coordinates

= Product structures created in the Process Engineer, on the other hand,
show manufacturing BOMs. These manufacturing BOMs no longer directly
refer to the EBom. In the case of elements from the EBom which are linked
to elements of the manufacturing BOM, the reference to the specified hie-
rarchical level from the EBom is lost, along with the relative coordinates.

= |n order to display graphics of the manufacturing BOMs in the same way
as the positioning of the elements in the EBom, the absolute coordinates
must be calculated. The calculation is made based on the relative coordi-
nates of the EBom.

After the script is executed, the system recognizes which absolute coordinates
are available for linked elements of the manufacturing lists.

= The script is executed in two steps: In the first step, the bill of materials en-
tries of the EBom (with correct relative coordinates) are marked as such so
that they can be differentiated from the bill of materials entries of the man-
ufacturing BOMs (invalid relative coordinates).

= |n the second step, the absolute coordinates are calculated. These are
then available to the product components even when used within a manu-
facturing BOM.

= The script must be executed again after every change in the EBom when-
ever new parts are added or existing parts are moved, that is, if the relative
coordinates in the EBom are changed.

You can execute the script only on the plantype Variants.

1) Always start the script on the imported product structure.

2) Open the context menu of the plantype Variants and select Set EBom.
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[5 {;_“i Product Archive, 1
= &= Product, 1
= ff.:: Yariant, 1
=) ﬁ Assembly, 1
= ﬁ MNew Assembly, 1
- [ Part 10, 1
i Part 100, 1 Linked elements from the
- Part200,1 € |EBom.
- Part 1, 1
& Bl Part 2, 1
=455 Produkt Archiv, 1
v = &= Erzeugnis Temperaturfihler AF 20, 1
e Yatiante AF 20 K-Sicht, 1
[ Yariante 01 AF 20, 1
lr_-j 2 Variante 02 AF 20, 1 ] Mew »
& = Ex§mple Aesembly, Attributes at Same Time
& ﬁ Hew Assombly, Change Planningstate
£2 H Part 10, 1 Change Protocal
& H Part 100, 11 ghow Graphic
-l Part 200, 1 yergions
[ “ Part 1,1 save as template

- Bl Part 2, 1 Apfications » Define EBom
Calculation > Hide Product Graphik
Extra » Show Product Graphic
»

Find I leana

Figure 57: Start Script Set EBom

3) Confirm the message with OK in order to finish the calculation.

3.8 Calculating Material Costs for Products

NS v T

Use Calculation / Recalc Costs to determine the material costs of products.
The values used in the calculation of the material costs are those which are
planned on the lowest hierarchical level of the product structure for the prod-
ucts, i.e. values to which no further structures can be assigned -- for example
raw materials, support materials, purchased items, or parts for which no fur-
ther structure should be assigned.

= For the calculation you can specify both material costs and an indirect ma-
terial costs allowance in percent.

Set the material costs plus indirect material costs allowance for the plantypes
if the product structure features the following:

= Always specify the material costs for the plantype part if no other struc-
ture is assigned to this part.

= Always specify the material costs for the plantype purchased item.

= Always specify the material costs for both plantypes raw materials and
support materials.

3.8.1 Executing the Calculation of Material Costs

The calculation of material costs can be started on any hierarchical level of the
product structure — the material costs of the corresponding structure are calcu-
lated accordingly.

The procedure is shown in an example of a product subassembly. The product
structure is characterized by the following features:
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= Parts with assigned structure

Part without assigned structure

Purchased item, raw materials, and support materials

ﬁ Group A-class, 1

-l standard red design, 1
z Raw Material red, 1

E] & red paint, 1

- standard blue design, 1
XL Raw Material blue, 1

& ‘ Blue paint, 1

= - Standard silver design, 1

g Raw Material silver, 1

0 Silver paint, 1

& Purchase Part, 1

[ Part without structure, 1

L8]

Figure 58: Product Structure Subassembly

3.8.1.1 Entering Material Costs
In order to calculate the complete material costs, specify the costs for the fol-
m lowing plantypes.

The same amount of individual material costs (10 Euros) as well as the indi-
rect material costs allowance of 10 % are specified for all plantypes in the ex-
ample. In this way the result of the calculation can be more easily compre-
hended.

1) Enter the values for Part without structure.

— Costs
Direct Material Costs '1 0,00 Euro
Indirect Cost Allowance |1 0,00 %
Material Costs 11,00 Euro
Subproducts Material Costs [D,OEI Euro

Figure 59: Enter Values for Material Costs — Part without Structure

2) Enter the values for purchased item.

Costs

Diirect b aterial Costz |1 0,00 Eura

Indirect Cost Allowance |1EI,EIEI %

katerial Costs |1 1.00 Eura

Figure 60: Enter Values for Material Costs — Purchased Item

3) Enter the values for all Raw material and support materials. The raw
material and support materials are assigned to the respective structure of
the parts.
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: Raw Material <Raw Material, 1>

-~ Costs

Direct Material Costs ]10,00 Euro
Indirect Cost Allowance ]‘IU,UO %

Matesial Costs 11,00 Euro

Figure 61: Entering Values for Material Costs — Raw Materials, Support Materials

m 4) For parts to which a further structure is assigned — in the example the raw
materials and support materials — you do not need to enter any values.

» If, however, you enter values for these parts, they are not used in the cal-
culation -- only the values of the assigned raw materials and support mate-
rials are used. The result of the calculation is displayed in the field Material
costs subproducts.

: Part <Red standard model, 1>

Costs

Direct Matenal Costs W
Indirect Cost Alowance 0.00 %
Matesial Costs 0,00 Euro

Subgeoducts Matesial Costs 22,00 Euro

Figure 62: It is not Necessary to Enter the Values

5) Start the calculation after you have specified the values for the material
costs.

6) Open the context menu on the product subassembly — in the example
Group A class.

7) Select Calculation / Recalc Costs.

= Variant, 1
7 - [l New 4

+
+
+
+

Attributes at Same Time
Change Protocol

Show Graphic

Versions

Calculation Recalc Costs

v

Extra 4 Recalc Freq
Find Usage ’ Recalc Freq Cmpl.
Open |

Figure 63: Start the Calculation of the Material Costs

8) After the calculation open the properties dialog of the product subassem-
bly.

9) The result is displayed under Material costs subproducts. If you have en-
tered all the information on the material costs just as is shown in the ex-
ample, the result should be 88 Euro.
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-Costs

Subproducts Material Costs IBS,IJU Euro

Figure 64: Result of the Calculation - Properties Dialog of the Subassembly is
Shown

3.9 Creating Process Graphs Using a Script

N

You can use this script to directly create a process graph for a product group.

This process graph, created from a product group, provides you with a first
rough estimate of the type of processes — assembly or working process - and
how many processes - i.e. the number of processes for the individual hierar-
chical levels - for which the respective product group is planned. Further
processes can then be assigned to the process graph.

Note

The script Create process graph can be executed only on the product
plantype group.

For a process graph which is to be created in the PPR-Navigator from the
product structure, at least the plantype process plan (project node/context
menu/ process plan) must be created manually — i.e. the uppermost node for
process structures in PPR-Navigator must always be available. All further
nodes of the process structure (Process plan, Process) are created by the
script itself upon execution.

What process types are created?
= Subassemblies are created as assembly processes

= Parts as working processes

The script includes three alternative possibilities for creating a process graph:

51

' |se existing process [without graph)?
" Create new process in PPR-Navigator?

" Create new process in project library?

[ o ] Cancel | Hep | Defaut |

Figure 65: Three Alternatives — Creating a Process Graph

Using an existing process: You can use an existing process if the node
Process is available in the process structure and no process graph has been
assigned to it. If no processes without process graphs are available in the
project, a new process must be created or the process must be aborted.
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x

[P No processes without graph available.
o Create new process?

Yes No l Cancel |

Figure 66: Message — Create New Process

= Create new process: You can always create a new process if the plan-
type Process plan is available in the PPR-Navigator. You must always
create a new process if a process graph is already assigned to the existing
processes.

= Create new process in the project library: You can always create a new
process in the project library, even if the plantype Process plan has not yet
been created in the PPR-Navigator.

Setting the product structure for the script

Depending on the product structure on which the script is to be executed, in
this message you can set the number of hierarchical levels of the product
structure for which the processes are to be derived.

The message always shows the maximum number of possible hierarchical le-
vels.

: Define the number of levels X|

The structure has 2 levels.
Who much levels are to be used?

| oK I Cancel I Help [Xefault

Figure 67: Setting the Possible Number of Hierarchical Levels

Setting Relation Effectivity
Here you can set whether the relation (project-wide) is valid for all of the
process graphs in the project or only for this single process graph.

: Type of relation E x|

¢ Create global [must precede] relations?

" Create graphwide [runs before) relations?

oK I Cancel | Help | Default

Figure 68: Setting Relations for Process Graphs

3.9.1 Executing the Script Create Process Graph

Call up the script Create process graph via the context menu of a group.

= The script creates the process structure under the plantype Process as
well as the corresponding process graphs
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3.9.11

= |n order to open the process graph, switch to the process view.

You will learn about the procedure for the script in the following example:

The group standard version has three hierarchical levels — group standard
version, group A class, and the parts structure (red, blue, and silver version).

A process graph must be created for the group standard version. In addition,
the plantype Process plan has been manually created.

What process types can the script create?
= For the groups, assembly processes

= For the parts, working processes

Starting the Script

1) Open the context menu on the group standard version. Select Scripts /
Create Process Graph.

222 yariante 02 4F 20, 1
=] ﬁ Example Assembl
Q ﬁ New Assembly, — Mew »
- e Part 10,1 T s tes at Same Time
# =g Part 100, 1 Change Planningstate
[ Part 200, 1 Change Protacol
B part 1, 1 Show Graphic
o - Part 2, 1 Versions
(- ff New Assembly,  save as template

Iy,

‘ Mew Assembly, Applications » Create Process Graph
Calculation 4 Hide Product Graphik
Extra > Import Update of product from file
Find Usage 4 Show Product Graphic
Open |

Figure 69: Starting the Script Create Process Graph

In this example, a new process is required since no plantype process has yet
been created.

2) Select in the dialog Create new process (in the PPR-Navigator)?

x|

" Use existing process [without graph)?
' Create new process in PPR-Navigator?

" Create new process in project library?

0K I Cancel I Help Default

Figure 70: Create New Process

3) A maximum number of three hierarchical levels are possible for this
subassembly.
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: Define the number of levels 3 x|

The structure has B levels.
Who much levels are to be used?

oK I Cancel | Help [Default

Figure 71: Setting Hierarchical Levels

» Processes are derived from the product structure, the three existing hier-
archical structures are the maximum number of hierarchical structures that
can be planned for the product structure of this subassembly.

» A reduction of the hierarchical levels is possible at any time; in this case
only processes are planned using the script for the specified hierarchical
levels.

» The specification of the hierarchy levels should always lie within the speci-
fied product structure, in the example this is the maximum three hierarchi-
cal levels. A zero or a four would, for example, lie outside the possible
value range.

Input Error x|

Q value out of range.

Ok

Figure 72: Specification of the Hierarchy Levels is not Correct
Confirm both messages with OK in order to create the process structure.

» If several Process planning or Process flow planning are in the project, you
could select an alternative in this dialog. Select the entry you want in the
following dialogs.

: Choose Process Planning ; = x|

Choose Process Planning | (gl st g iae]

0K I Cancel | Help | Default |
1 Choose Process Plan : 3 x|

Choose Process Plan  |[RinelalE g

oK I Cancel I HEelp I Default I

Figure 73: Message for Confirming the Process sTructure

4) Select the relation effectivity.
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: Type of relation ) x|

¢ Create global [must precede) relations?

" Create graphwide [runs before] relations?

oK I Cancel I Help | Default

Figure 74: Message: Relation Effectivity
5) Confirm the message with OK. The process structure is created.

6) Update the view after executing the script in the PPR-Navigator (press the
F5 key or select the context menu Reload).

¥BScript K N 5]

Process with graph created.
Use 'Open inYProcess Engineer -> Open Process Graph' to edit the process.

Figure 75: Script Executed — Confirm Message with OK

3.9.1.2 Result Process Structure in the PPR-Navigator
The process structure has been created under Process planning / Process
plan / Process for the group standard version.

Now open the process graph: Please refer to the Opening the Process Graph.

4@ engl Project
= é‘] Product Archive, 1
ER= Product, 1
= -:: Variant, 1
=) ﬁ Group A-class, 1
é 8 standard red design, 1
g Raw Material red, 1
= & red paint, 1
B- " Standard blue design, 1
& Raw Material blue, 1
& Blue paint, 1
-l Standard silver design, 1
& raw Material silver, 1
‘ Silver paint, 1
2 ﬁ Purchase Part, 1
[l Part without structure, 1
=) @ Process Planning, 1
-8 Process Plan New, , 1
a “E Flow for Group A-class, 1
. B Fabrication Operation of Standard blue design,
) u Fabrication Operation of Standard red design, 1
u Fabrication Operation of Standard silver design,
T_: Assembly Operation of group A-class, 1
& *3 Standard-SME
43 Project Library

Figure 76: Process Structure created via Script in the PPR-Navigator
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3.9.1.3 Opening the Process Graph
All of the processes required for the product structure have been created in
the process graph. In accordance with the specified product structure, the
links were set between the process types - working processes and assembly

39.14

processes.

57

The links to previous or subsequent processes and products can be displayed
via the context menu of a process: Please refer to the Display Linked Obijects.

1) In order to open the created process graph, switch to the process view.

2) Open the context menu on Process flow to group standard version. Select
Open in Process Engineer.

3) In the process view, use the context menu to select Open process graph.

Prn(tss Graph - Process Flow =10 x|
Text Group Paramizable Proc: Assembls Operatic  Fabecation Opera Test Operabon =
(TEXT) | {(E}{=F{®} {&}
Process Name Process Name Process Name Process Name
Process Numbes Process Number Process Numbes Process Number —J
<| | 3
Zoom: 25 %
23| als|e] 7| 8] 9lie]s|2]3|1als]e]z]|8]18]2]2
1 40— 00 =
2 E}Tm— ~l
3 {E—]
4
5
6 | (i}
7
8 | (-0 _J:J
= K] | 3

Figure 77: Process Graph for Product Subassembly created using Script

Display Linked Objects

The existing links are displayed under both tabs Process and Product in the

dialog.

1) Open the context menu on a process.

2) Select Li

nked Objects.
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Product | Resource  Process I

Relation nhame I Process number I Proc
[must precede
must succeed 71607 663 756 Sprits
J | 0

l 0K I Cancel l
%

Figure 78: Show Links between Processes

Linked Objects i X|

Product | Resoulcel Plocessl

Nai

Get

Relation Number

Process processes Product

Passthrough

=

J | B

Delete I

oK I Cancel

7

Figure 79: Links to Products

3.10 Import Processes

58

With this script you can import an unlimited number of processes of a hierar-
chical level that are set for the plantype Process flow in the plantype set. Since
no other structured plantypes are available under the plantype Process flow, a

flat (one level) structure is imported.

Prepare processes that you import in an Excel table separated with separa-

tors, and save it as the file type ...csv.

3.10.1 Templates

The templates can be found in the directory:
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3 D:\ProgrammelDELMIAYPPRClientidatalImport\Process

Dateiname 4

DExampIe
g]Temp!ate_Prozess_eninsh _pts.xls
@Vorlage_Prozess_german _pts.xls

Figure 80: Tempalte Directory

3.10.2 Execute Process Import

A process structure up to the plantype Process flow must be created for the
process import. You can execute the script Import process from file only on
this node.

= |n order to create an import file, use the format template and save it as the
file type ...csv. Save this import file in a directory of your choice.

= |f the attributes in the script and in the template are insufficient, other at-
tributes can be implemented. To do this, the script must be adapted and
the corresponding attributes must be configured.

Note

Ensure for the process you want to import that you use only the plantypes that
are assigned to the plantype Process flow in the plantype set. Only the
processes that correspond to the plantype are imported. You should therefore
make sure that you use correct spelling.

o]

A B C |

| 0 1 2 —
| 2 ] name nameshort  atiril
| 3 |Operation Typ Component Na Component N Ope
4 Fabrication Operation  Process 1 1001 1D 1
| 5 Asselmby Operation Process 2 1010 1D 1
6 |Transport Operation Process 3 1019 1D 1
| 7 |Biw Operation Process 4 1028 ID 1
| 8 |Operation (general) Process 5 1037 1D 1
9 | Test Operation Process 6 1046 ID 1
| 10 | Test Operation Process 7 1055 1D 1
11 Fabrication Operation Process 8 1064 ID 1
| 12 | Asselmby Operation Process 9 1073 1D 1
13 | Transport Operation Process 10 1082 1D 1
| 14 BivW Operation Process 11 1091 1D 1
15 |Operation (general) Process 12 1100 1D 1
| 16 Fabrication Operation Process 13 1109 1D 1
| 17 |Fabrication Operation  Process 14 1118 1D 1

:B;IAsselmby Operation Process 15 1127 ID 1.

19 -

,Iﬂjl!iﬂl\?e_m!@tf,er,@zﬁef»&_s@gviJﬂ_uﬂj—/f

Figure 81: Example of an Import of Processes
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3.10.2.1 Start the Script from the Process Import

1) Open the context menu on the plantypes Process flow and select Import
process from file.

Y& N

MNew »

Attributes at Same Time
Change Planningstate
Change Protocol
Highlight Usage
Yersions

save as template
Application
Applications Irnport process from File
Calculation
Coderules
Extra

Figure 82: Execute the Script for the Process Import from the Context Menu

2) Open the directory. Select the import file and click on Open. The import is
executed.

Lookin: | .y Process r « £¥ B

Exarrple_Process_englsh_pts.csv
Baispeal_Prozess_german_pts.csy

AN
1]

< |
File name: lm

Files of type: ]Comma Separated Files [*.csv)

@
L

T
{4 @

Figure 83: Example of Directory — Import File

3) In order to finish the import, confirm the message with OK.

VBScript |

Import done.

Figure 84: Message: Process Import Completed

4) The processes are displayed under the plantype Process flow after the
import.
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EIEE Process Flow, 1
a4 Process 1, 1

Bi' Process 10, 1
E Process 11, 1
- Process 12,1
-1 Process 2,
Bi' Process 3,
E Process 4,
- Process 3,
- B Process 6,
- Process 7,
-1 Process S,
E Process 9,

1
1
1
1
1
1
1
1

Figure 85: Imported Processes Assigned

3.10.3 Exporting Processes

You can use this script to export the processes that are assigned to the plan-
type Process flow. The exported process are displayed on the screen in an
Excel table with the respective process information — for example data for
analysis, such as the cumulated process times.

You can save and edit the Excel table in any directory. Changes to the data in
the Excel table do not directly affect the process structure in the Process En-
gineer.

3.10.3.1 Start the Process Export

1) Open the context menu on the plantype Process flow.

2) Select the Export operation List (Excel).

=8 Process Plan, , 1

B

w Mew 2

Attributes at Same Time
Change Planningstate
Change Protacol
Highlight Usage
Versions

save as template
Application
Applications
Calculation

Coderules

Extra

Find Usage

Line Mumber

Open in

Permissions
Reporting

MY ¥ ¥y v v vvvw

Figure 86: Exporting Processes

Display of the process data in the Excel table
Process data can be saved for evaluation as an Excel file.
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m
o
o
o
N

@ Mappel B =191
E [ F e T4
1 |Process flow overview
2
| 3 |Process flow name  Process flow number Version Planning state Created by Creation Date Project Pt
| 4 |Process Flow New Process 1 Working admin 20.01.2005 Project N¢
53
| 6 |
7 |No. Operation name Operation number Type Allowance set Calculated time is valid Tg (sec) Te
[ 8| 1 Assemnbly Operation New Process Assermnbly Operation no allowance set assigned 1}
[ 9] 2 BIW Cperation New Process BivW Operation no allowance set assigned 1}
[ 10| 3 Fabrication Operation New Process Fabrication Operation na allowance set assigned 1)
[ 11 ] 4 Operation (general) Mew Process Cperation {general) no allowance set assigned 1)
[12] & Parametrizable Process New Process Parametrizable Process no allowance set assigned 0
[13] B Test Operation MNew Process Test Operation no allowance set assigned 1)
[ 14| 7 Transport Operation MNew Process Transport Operation no allowance set assigned 1)
15 8 Process 1 1 Fahrication Operation  no allowance set assigned 30
16 B!Prucess 2 2 Assembly Operation no allowance set assigned a0
(17 10 Process 3 3 Transport Operation no allowance set assigned an
[18] 11 Process 4 4 BiW Operation no allowance set assigned an
[ 19| 12 Process & 5 Operation {general) no allowance set assigned 12
[ 20 | 13 Process B B Test Gperation no allowance set assigned 18
21 14 Process 7 B Test Gperation no allowance set assigned
7] . :

Figure 87: Example of an Export of Processes — Excel Table

3.11 Assigning Products to Resources

N

This script is used to create processes if you want to link products directly to
resources.

Note
Products can not be linked as a default.

Processes are created whenever you make a link between products and re-
sources for subsequently executed plantypes:

Product plantypes
=  Group

= Part
= Support material
= Raw material

Resource plantypes
= Processing station

=  Assembly station
= Test & measuring station

=  Workplace

3.11.1 How Does the Script Work?

You can use existing processes or create new processes for a linked object.
Set the type of linked object while the script is running.

The running of the script is controlled via menus. While the script is running,
set the process operation, whether a new or existing process is used, the type
of process (e.g. assembly process or working process), and the relation with
which a process is linked to the product via the corresponding menus. In addi-
tion you can set the process and setup time for the selected process.
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Whenever existing processes are linked, the only processes that can be used
for the link that are those that are linked to the product and are not assigned to
the resource.

After the script is completed, the selected process is linked to both the product
as well as the resource.

You will learn about the various processes for linking between a product and
resource in a simple example. Please refer to the Create Process - Create
Link.

3.11.1.1 Scheme for the Link

| Products
L

Linking process to
Product and
Resource

Resource

= Select the type of operation and set the process parameters

Figure 88: Scheme for the Link
1. Create a new operation

= Select the location for creation
= Select existing process

= Process is available -> select process -> operation is assigned to this
process

= No process available in the project -> create new process in the project li-
brary -> procedure is assigned to this process

= No suitable process available in the project -> create new process in the
project library -> procedure is assigned to this process

2. Create operation only in the project library
= Create a new operation -> deactivate field use existing process -> opera-
tion is created only in the project library for the respective plantypes

Select existing operation
= Select operation -> if no operation is available -> create new operation

3.11.1.2 Setting Process Parameters for the Link

After you have created a link between a product and a resource, the script will
start and you can assign a process directly to this link.

3.11.1.3 Setting the Process Operation for the Link

Select the process operation in this dialog -- whether you want to use a new
process or existing processes for the link.
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Il Create operation , l]

[Link between product and resource is not allowed.

¢ Create new operation

" Use existing operation

I OK I Cancel Hilfe Standard

Figure 89: Selecting the Process Operation for the Link

Create new operation
If you select this operation, you create a completely new process for the link.

Use existing operation
If you select this process, you will use an existing process. Only the processes
already linked to a product are available for selection.

3.11.1.4 Setting the Process Type for the Link

Select the type of process in this dialog. In addition you can also enter infor-
mation on the times, frequency, and classification of the process. This infor-
mation can also be created or changed after the linking.

= This dialog appears only whenever you create a new operation.

Il New operation ' x|

Choose type of operation: {* Operation (general)

" Assembly Operation
" Fabrication Operation
" Test Operation

" Transport Operation

Name IPart2

Mummer INew part2

Manual time (ttb) in [sec] ISU,UDU

Set-Up Time [trg) [sec] ISU,EIDU

Frequency [%] ID,DEIU

Classification IKey process _'_|

Assign operation to existing process flow [V

0K I Cancel || Hilre | Standard

Figure 90: Select Process type for New Operation

3.11.1.5 Selecting the Process Flow

In this dialog you can choose between using an existing process flow or creat-
ing a new process flow in the project library.

= This dialog appears only whenever you create a new operation.

1) If you use an existing process flow for the new process, all existing
process flows from the process structures in the PPR-Navigator and the
project library will be available for selection.
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: Choose process flow X

Choose a process flow

No appropriate process flow available.
Create new process flow in project library.

oK I Cancel Help Default

Figure 91: Select Dialog Process

2) If you want to create a new process flow in the project library, activate the
field No suitable process flow available...

3) Enter the name of the new process flow in this dialog.

i Create process flow in project library 5]

Mame of new process flow INamel

oK I Cancel | Help | D efault |

Figure 92: Enter the Name of the Process Flow

3.11.1.6 Setting the Relation for the Link

In this dialog you can set the relation for the link from the process to the prod-
uct.

= This dialog appears only whenever you create a new process.

i Create relation

Choose relation between & prodyct jst first processed by process
product and process

" Product is processed by process

" Product is removed by process

" Product is created by process

Cancel | He

Figure 93: Setting the Relation for the Link

3.11.2 Messages When the Script is Executed

Certain messages will provide you with information when the script is ex-
ecuted.

3.11.2.1 Create Another Operation? Message
Whenever this message appears, you can create additional operations or se-
lect existing ones without the script being aborted.

= This message appears when new processes are created and when exist-
ing processes are used.
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1) If you confirm the message with No, the script is terminated.

Another operation x|

(@Y Create another operation?

Yes No I

Figure 94: Create another Operation? Message

3.11.2.2 'No Operations Linked' Message

If this message appears, no process is assigned to the product linked to a re-
source.

1) If you confirm the message with Yes, you can create a new operation. The
further running of the script corresponds to one in which a new operation is

created.
Nolinks x|
) Mo operations linked.
o Create new operation?
Yes No ‘ Cancel |

Figure 95: Message: Product already Linked with Resource

3.11.2.3 Operation Already Linked with Resource Message

Whenever this message appears, the resource has already been linked to the
selected process. The script is aborted.

What do | need to do?

1) Start the link again and select either another operation or create a new
operation.

This message appears only if you select an existing process for the link.

vescript x|

Operation already linked with resource.
Function is aborted.

Figure 96: Message: Operation already Linked with Resource Message

3.11.2.4 No Processes Exists Message

This message appears whenever no process flows have been created in the

project. You can receive this message whenever you create a new process or
a new parameterizable process.

= This message appears only if you have activated the field Assign operation

to an existing process flow in the dialog New operation. Please refer to the
Figure 90.
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Mo process flow awvailable
Mew process flow will be created in project library.

ok I Cancel

Figure 97: Message: No Process Flow Exists
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Please refer to the Create New Process Flow in the Project Library.

3.11.3 Create Process - Create Link

>

You can create a link between a product and a resource. A direct link between
product and resource is not possible for this set plantype. A link is created only

if you define a process with the script.

The following examples will show the various possibilities the script provides
for creating processes for the link between product and resource.

1) In order to create a link, drag the product to the resource. After this link
has been created, the script is started, and you can define the process for

the manufacture of the product.

| = fm Motor Assembly, 1]
+ Il Red st d model, 1
+ & Support Mpterial, 1
+ & Support Materid, 1
- #® Purchase Rart, 1
= ‘ﬂprocessplarrng,l
== Process Plan, , 1
= 'ﬂResouce View, 1
= @ Company, 1

-l site, 1
=@ Buiding / tment, 1

- EE area / Sutidepartment, 1
- -ﬂ Group pf Work Places, 1
¥ Asfembly Station, 1
+ [ Buffer, 1
3 & Cirdulation, 1

7] Test Station, 1

Figure 98: Structure — Link between Product and Resource

Confirm Operation x|

(P ‘You are going to execute a link operation.
> Continue operation?

[You can disable this message in the settings dialog.)

I oK I Cancel

Figure 99: Message: Confirm Operation

2) Confirm the message with OK. Then select the operation.
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3.11.3.1 Create Operation
m In this example two new operations are created for the link.

Example of 1) Activate the field Create operation. By following this procedure, you create
creating a new a new process for the link.
operation.

Il Create operation

Link between product and resource is not allowed.

" Create new operation

" Use existing operation

I oK I Cancel l Help | Standard

Figure 100: Select New Operation

2) Select the operation type and enter the operation parameters. Enter the
times in seconds.

3) The new operation is assigned to an existing process in the example.
Activate the field Assign operation to an existing process.

Il New operation % e x|

Choose type of operation: {* Operation (general)

) Assembly Operatiof Here you can enter a
g |name for the operation.
" Fabrication Operati The name of the product

" TestOperation |15 the default entry.

" Transport Operation

Name IPattZ v

Nurnmer {New part2

Manual time (ttb) in [sec] {30,000

Set-Up Time [trg) [sec] !50,000

Frequency [%] 0,000

Classification Key process ZI

Assign operation to existing process flow [V

0K I Cancel I Heln | Standard I

Figure 101: Select Operation Type — Enter Operation Parameters

4) Select an existing process.

: Choose process flow |

Choose a process flow IAssembI_l,l Flowa vl

Azzembly flow =

Mo appropriate process flow available.
Create new process flow in project library.

Fabrication Flow [

QK I Cancel | Help I Drefault |

Figure 102: Select Process

5) Select the relation.
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' Create relation x|

Chaose relation between ¢ prog ot st first proceszed by process
product and process

¢ Product is processed by process
" Product is removed by process

' Product is created by process

Cancel | Help | [ efault |

Figure 103: Select the Relation for the Link

3.11.3.2 Create Operation in the Project Library
Another operation is created in the example. This operation is to be created in
m the project library only. Select this procedure if you are planning this operation
for a later point in time in the process structure plan view.

1) Confirm this question with Yes.

Another operation |
Example of
the creation of Create another operation?
a new opera-
tion in the
project library. Yes Ma

Figure 104: Creating another Operation

2) Deactivate the field Assign operation to an existing process and enter the
process parameters. In the example, a new fabrication operation rotate is
created.

* New operation |

Chooze bype of operation:

" Operation [general]
" Azzembly Operation
%" Fabrication Operation
" Test Operation

™ Transport Operation

M ame Ituming

Murnber [New Product

Estimated time [T in [sec] [234 [New Product]
Estimated Setup Time [sec] ID,DDD

Frequency [%] ID,DUD

Classification IStandard process j

Assign operation to existing process flow [

(0] 4 I Cancel | Help | [refault

Figure 105: Creating a New Fabrication Operation

3) Then select the relation for the fabrication operation. In the example, the
relation Operation is processed by product is selected.
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4) Confirm the message Create another operation with No. See also .The
new operation is created in the project library.

3.11.3.3 Showing the Result of the Link

Showing the re-
sult of a link.

Show in the
list view.

The results of the link are shown in the respective list view, project library, and
in the plan views in the PPR-Navigator.

Result for new operations engine block and rotate
= The new operation engine block is shown in the project library and in the
process structure.

"= Engines flow, 1
+- ) engine block, 1

Figure 106: New Operation Engine Block — Process Structure

The new operation rotate is shown only in the project library.

=43 Project Library
-4y Planning States
=41 Components
2} 'ﬁ Resource Components
= "‘Eﬂ Process Components
=44 Fabrication Operation
w24 tuning, 1 «—
=<4 Process Flow
= = Engines flow, 1 ki
@ M engine block, 1
&2 tuning, 1 «——
“E Fabrication Flow, 1
-4 Operation (general)

Mew operations are
shown.

Figure 107: Show New Operations - Engine Block, Rotate

Show the new operations in the list view
= |n the list view of the selected product group (engine block in the example),
the new operations (processes) are shown under the respective relation.

Copy of Project1

o A Praduct is firstProcessed by pracess | 41 Product is processed by Processl =
<24 Product Archive, 1

5 & Product, 1 | Process Name | Estimated Time (TG) [... | Calculated Time [rmin] |
B it 1 4 engine binck 0,5000 0,0000
! N
o fa Motor Assembly, 1 : I turning 3,9000 0,0000

- [l motor binck, 1
- -2 Raw Material, 1

Figure 108: Show New Operations — List View Engine Block

= The new operations (processes) are shown under the relation Resource
runs process in the list view of the selected resource (a lathe in the exam-

ple).

Rapid

Version PE 5.19



P Using Scripts 7

3---]:__' Group of Work Places, 1 4N Resource runs Process |u Generall L Investmentl B simulat

-2 Assembly Station, 1
S Y ! | Estirmated Time (TG) [... | Process Marme | Calc

@[ Buffer, 1 =
<;> Circulation, 1 0,5000  engine block

oM
E-#* Interlaced Tramsport, 1 (] 3,5000  turning
B turning lathe, 1

E Tact Statimn 1

.

Figure 109: Show New Operations — List View Lathe

1) In order to see the process parameters, open the properties dialog of the
new operation (process).

* Operation {general) <engine block, 1=

General  Time |Balancing| Simulationl Motes

Estimated Time [TG] ID,EEIDD mir

E stimated Setup Time (TRG] {0,000 min

Walid Time Iestimated

Figure 110: Show Process Time

3.11.3.4 Using an Existing Process
m Existing processes can be used only if they have been previously linked to the

product.
Use an ex- 1) The operation New test & measuring operation is created in the project
l?(t)':g opera- library and from there it is linked to the product.
on.

2) Drag the product to the resource. Please refer to the Figure 98.
3) Confirm this message with Yes. Please refer to the Figure 99.
4) Activate Use existing operation.

Il Create operation g E- x|

ILink between product and resource is not allowed.

(" Create new operation

% |lse existing operation

0K I Cancel I Help Standard

Figure 111: Use Existing Operation
5) Select the operation (in the example, New & test & measuring station).

6) Click the OK button to confirm.
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* Choose operation

Choose an cperation  |IEERR =g

]

Cancel | Help | [refault

Figure 112: Select an Existing Operation
7) Confirm the message Create another operation with No.

8) The link is created, and the results are displayed as described in the
chapter Showing the Result of the Link.

3.11.3.5 Create New Process Flow in the Project Library

Example:
Create new
process flow in
the project li-

A new process flow is created in the project library in this example. You can
create an new process flow only if you also create a new operation. Follow this
procedure either if no suitable process flow is available in the plan view of the
PPR-Navigator or if there are no process flows at all in the project.

1) Drag the product to the resource. Please refer to the Figure 98.

2) Confirm this question with Yes. Please refer to the Figure 99.

3) Select the operation type and enter the operation parameters. Enter the
times in seconds.

: New operation x|

Chaonoze type of operation:

" Dperation [general)
" Azzembly Dperation
¢ Fabrication Operation
" Test Dperation

" Transport Operation

MHame Iturning
Humber INew Froducy
Estimated time [T5] in [sec] [234 [New Product]
Estimated Setup Time [sec] ID,DDD
Frequency [%] 0.000
Classification Standard process j
Agzzign operation to existing process flow [V
(]9 I Cancel | Help | [efault |

Figure 113: Create New Operation for New Process Flow

4) Activate the field No suitable process flow exists.
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! Choose process flow

Choose a process fow I_ -I

Mo appropriate process low available. I
Create new process flow in project libran.

0k I Cancel | Help | [ efault

Figure 114: No Suitable Process Flow Exists

5) Enter the name of the new process flow. This new process flow is created
only in the project library.

i Create process flow in project library X|

MName of hew process flow l|

I 0K I Cancel l Help [ efault

Figure 115: Enter the Name of the New Process Flow
6) Confirm the message Create another operation with No.

7) The link is created, and the results are displayed as described in the
chapter Showing the Result of the Link.

124 Process Components

- 224 Process Flow

“E Engines fiow, 1

=2 Fabrication Flow, 1
=-E new operation, 1

H CdT purchase Part, 1

Figure 116: New Process Flow with Operation — Project Library

3.12 Updating Operation Times of Processes

Use the script Update operation times to update the operation time and setup
time only for processes that are linked to resources of a manufacturing con-
cept. The operation time and setup time are shown under the tab Capacity in
the extended properties of a resource. You can enter operation times and se-
tup times manually, or you can assign them using a script.

= The process time is automatically used as the operation time for manufac-
turing concepts that have been created on the basis of a process graph.

= Valid process times are either estimated times or calculated process times
that are allocated to the process with an analysis.

= The extended properties of a resource can be accessed only if the re-
source has been assigned to a manufacturing concept.

The following examples will familiarize you with the procedure.
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Note

ml Execute the script Update operation times only if you want to apply the
process times and setup times from the processes. The script writes over

previously existing operation times and setup times with the process time and
setup time of the processes.

Operation time, setup
time.

Resource Extended Properties

Capacity I Medium I Quality I

No. ] Operation... I Process Time [sec]] Heml Elpera'!ion Time [sec]l B I PoT-Euvve” Se... I Lot ... I He...l Com... | Relation

00.00 turning 234 Yes 234 1 1] 1 0 Resource runs Process
To.. 234
max. 234

Figure 117: Extended Properties, Resource - Manufacturing Concept

For more information on manufacturing concepts and process graphs, please
E‘ refer to the Manufacturing Concept Manual and Process Graph Manual.

3.12.1Starting the Update Operation Time Script

The script Update operation time is executed on the plantype workplace group
for which a manufacturing concept has been created.

1) If you make any changes you should save them to ensure that they will
definitely take effect.

2) After the script is executed, update both views in the PPR-Navigator and in
the manufacturing concept using the context function Reload.

E ; _:'L: Group of Work Pl
. [45 Assembly St

@ - l? Transport, 1

Attributes at Same Time
Change Planningstate
Change Protocol

Show Graphic

Versions

save as template
Application »

Applications DXF Impork
Balancing Update cycle time in MC

o

Figure 118: Starting the Update Operation Time Script

3.12.2 Opening Extended Properties

The extended properties can be accessed from the context menu of the re-
source:
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+ o IREENe!  Coderules

« B3

¥-Bd M:tuning. Find Usage »  Export to IGRIP
Line Number [ Extended Properties
Open in »  Save as Recent Item
Permissions »  Update sutorelations

Figure 119: Extended Properties — PPR-Navigator
3.12.2.1 Extended Properties in the Manufacturing Concept

3]

l " l
=l Hierarchy »

M:enan
Take Product Links
Linked Objects
Change plantype
Split
F Delete
= Scripts
M:Test Symbol
Products

vy v v -

Layout

Extended
Properties

Figure 120: Extended Properties — Manufacturing Concept

3.12.3 Examples of Operation Time and Setup Time Updates

In the following examples, the manufacturing concept has been created on the
basis of a process graph. The resources M:P1, M: P2 and M:P3 have been
created from the processes of the process graphs.

The example showing resource M:P2, which is linked to process P2, will fami-
liarize you with the procedure for estimated and calculated process times.

3.12.3.1 Using Estimated Times of the Process
According to the following criteria, the process time, operation time, and setup
time are calculated after the script is executed on the basis of the estimated
process and setup times specified in the process:
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- Assembly Operation <P2 Assembly Operation, 1>

General Time | Balancing| Simulation | Notes | Version Inf

Estimated Time (TG) {600,00 sec

Estimated Setup Time (TRG) ISO sec

Vaid Time [ estimated

- MTM Analysis
Assigned MTM Analysic Code  LIAS_41000338
Calculated Time (TTB) 00000mn
Calculated Time (TTU) 0,0000 min
Caleulsted Time (TRG) 1,6657 min
Calculated Time 16657 min

i~ Time Stucture
Vald TG 10,00 rmin
Vaid TRG 1,00 min
Calculated Time (TE) 11,0000 min
Calculated Time (TR] 1.1000 min

Figure 121: Default Times - Estimated Times

Process time, operation time
The process time and operation time are calculated on the basis of the valid
basic time, TG (valid TG).

Setup time
The setup time is calculated on the basis of the valid setup time (valid TRG).

3.13 Using Block Layout for the Layout

Activating the field Use Block Layout for a resource sets whether the assigned
graphic is displayed in the layout.

In addition you can change the dimensions of the resources or assign another
graphic, just like with both the resources transport tool and buffer. Make all of
the following settings in the properties dialog of the resources: the changes
will take immediate effect in the opened layout.

You can make changes to the opened layout in the PPR-Navigator, in the
opened resource view, or directly in the opened layout for the respective re-
sources.

1) If you make any changes you should save them to ensure that they will
definitely take effect.

2) Users who use the simulation program QUEST must deactivate the field
Show Block Layout before transferring the data to QUEST.
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Figure 122: Activate Block Layout

Processing
station

Transport

Box pallet

Forklift truck

77

Test and measuring station

Workplace

Assembly
station

Interlaced
transport

Trolley

Figure 123: Layout with Resources Plantypes

The table shows the default assigned graphics for the plantypes with the re-
spective dimensions that can be changed. In addition, further graphics can be
assigned directly using the properties dialog for buffers and means of trans-

port, for example, a trolley as the transport tool.

Table 1: Plantypes for Layout Planning

Pos.

Plantype

Dimensions

Graphic

layout.

Workplace

Block layout has no func-
tion. Workplace is al-
ways shown in the

None

Processing station

Length, width,
height:
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Pos. Plantype Dimensions | Graphic
. Length, width,
3 Assembly station height:
. . Length, width,
4 Test & measuring station height:
Length, width,
5 Buffer height:
6 Transport None
Length, width,
7 Means of transport height:
8 Interlaced transport Length

3.13.1 Making Resource Settings in the Layout

The procedure involves the following steps:

3.13.1.1 How is a Layout Created?
A layout is created for a manufacturing concept.

E‘ For more information, please refer to the Manufacturing Concept Manual.

Here is a brief description of the basic procedure for creating an layout:
1) Open the manufacturing concept in a free cell of the context menu.

2) Select Layout / New. Enter the name of the layout in the properties dialog.
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O &M ™ O] M
{nd - o= — - }-
Wi:turning M:enqine block New Transport M:P2 Assembiy C

Compress »
=i Hierarchy >
Reload

Attributes at Same Time

M:Test Operslion  Seripts »
Symbols >
Calculation >
Multiple usage »
Process Graph *» Show Graphic
Extended Properties New
Properties ]

Figure 124: Create Layout in the Manufacturing Concept

3) Confirm the message with OK.

DELMIA Process Engin X

@ Create lapout iz complete

Figure 125: Layout Message
3.13.1.2 Open Layout for Editing

1) In the PPR-Navigator select the workplace group for which the
manufacturing concept was created.

2) In the list view select the new layout under Layouts.

3) Open the context menu and select Open in / Process Engineer.

N ﬁh
; =e W »
- 3% b Ne

w B K Attributes at Same Time
¥ Change Protocol
w Bdr  Show Graphic
w 1 versions
#-W: + Balancing
jtual Planning  Calculation
ME Coderules
‘ary Extra
Find Usage
Line Number
Qpen in
Permissions
Scripts

IGRIP

Process Engineer
QUEST

VNC

v vBld v v v v v v

Cut

Figure 126: Open Resource View for Layout

4) Open the context menu and select Graphic / Edit in the resource view. You
can edit the layout in this mode only. (Please refer to the Figure 123).
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T H R = T T T o] & smser]
Attributes st Same Time rce Rurber l m_m Sta
Open Automatic Line Balancing (ALB) ka$
Show All Components Working
Calculation >
Extra > Working
Find Usage » kam
Graphi »

Manufacturing Concept »
Permissions 4
Scripts >

Figure 127: Open Layout for Editing

3.13.1.3 Hide Block Layout Resource

The block layout has no function with regard to the workplace plantypes; a
workplace is always displayed in the layout as block layout. You can neither
show nor hide a workplace.

1) Select the resource in the layout; assembly station in the example.

2) Open the context menu. Deactivate the field Show Block Layout under
General.

3) Then click OK.

: Assembly Station <Assembly Station, 1>

General llnvoslmentl Simulation | Notes | Version Infosmatic

Wnte Change Protocol |
Regected Parts Concerned [~
Use Block Layout [

Select assembly
station.

Figure 128: Deactivate Block Layout

4) The block layout resource (assembly station) is no longer shown in the
layout.

Assembly station
hidden.

Figure 129: Block Layout Resource Hidden
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3.13.1.4 Show Block Layout Resource

1) Select the resource (assembly station in the example) in the resource
structure.

2) Open the context menu. Activate the field Show Block Layout under
General.

3) Then click OK.

: Assembly Station <Assembly Station, 1>
General | Investment | Simustion | Notes | Version Informatio

Write Change Protocol o
Rejected Parts Concerned [~
Use Block Layout v

Figure 130: Activate Block Layout

4) The block layout resource (assembly station) is shown in the layout.

Assembly station
shown.

Figure 131: Block Layout Resource Shown

3.13.1.5 Change the Dimensions of Resources

The dimensions help in displaying the required space of the resources in the
block layout. If you set the dimensions to zero, the block layout will as a rule
not be displayed. Exceptions are forklift truck and transport.

Set required space and area
The required space and area are set with the dimensions length, width and
height. You can set the required space and area for the following resources:

= Assembly station, processing station, test & measuring station, box pallet,
shelf.

Set required area

The required area is calculated using the dimensions length and width. If the
length or width is changed, the area is recalculated after the properties dialog
is closed. The calculated area can be changed manually.

You can set the required area for the following resources:
= Area buffer, material trolley, and trolley.
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Set length

The length is set for an interlaced transport. The length corresponds to the
simple transport path between the linked processes along which the interlaced
transport takes place.

= |[nterlaced transport.

No changes

Changes to the dimensions have no effect on the block layout with regard to
both of these resources. The required space and area of a transport is set in

the properties dialog of the transport's assigned transport tool and bunch. A
forklift truck and a transport can be shown and hidden.

= Forklift truck
= Transport

Example of required space and area

m 1) Select the resource in the layout. The assembly station is shown in the
example.

2) Open the context menu. The dimensions are shown under General.

Il Assembly Station <New Assembly Station, 12

General

Select assembly
station.

Figure 132: Dimension of the Resource - Assembly Station

3) Change the dimensions. In the example, the length, height, and width are
each set to four meters. This means that changed space and area
requirements are specified.

B Assembly Station <New Assembly Station, 1>
General

Length |4,DD m
Width [100m
Height 4,00 m

—

Figure 133: Required Space and Area Increased

Example of required area
Only the required area is calculated for trolleys and material trolleys; the
m height is irrelevant.
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4) Select the resource in the layout: trolley in the example.

5) Open the context menu. The dimensions are shown under General.

I Transport Tool <New Transport Tool, 1>

Select trolley

Figure 134: Dimension of the Resource — Trolley

6) Change the dimensions. Length and width are increased to 1.50 meters
each in the example. Therefore a changed required area for the trolley is
specified.

Il Transport Tool <New Transport Tool, 1>

General I

Length |1,50 m
Width |1,50 m
Height [toom —

Area for trolley
increased

Figure 135: Required Area for Trolley Increased

Example: length
m Only the length can be changed for interlaced transports.

7) Select the resource in the layout: interlaced transport in the example.

8) Open the context menu. The dimensions are shown under General.

Interlaced Transport <New Interlaced Transport, 1=

General

Lenght |1 00m
IO,UU r
l___

85,00 %

Select interlaced
transport.

Figure 136: Dimensions of Interlaced Transport

9) Change the dimensions. in the example, the length is increased to 3.00
meters.
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Interlaced Transport <New Interlaced Transport, 1>
g General |

|3,00 m
IO,UO 13
erformance |85,00 %

Interlaced transport,
length increased.

Figure 137: Length Increased to Three Meters
3.13.1.6 Assign Graphics

You can assign a forklift truck, trolley, and material trolley to the resource
means of transport. The procedure is demonstrated in the following example
(with a trolley):

Assign trolley
The default means of transport assigned to the resource is a forklift truck.

1) Select the resource in the layout: forklift truck in the example.

2) Open the context menu. The transport tool set is displayed under General /
Means of transport data.

B Transport Tool <New Transport Tool, 1=
General |
ransport Tool Data

Transport Tool lForkliﬂ

Select forklift
truck.

Figure 138: Transport Tool Forklift Truck

3) Select trolley.

: Trasport Tool <New Transport Tool,

Trolley

Assign trolley

Figure 139: Select Trolley

4) Click OK. In the layout, the trolley is inserted instead of the forklift truck.
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Il Transport Tool <New Transport Tool, 1>

General I

Transport Tool Data

Transport Tool I Trolley

Assigned
trolley.

Figure 140: Trolley is Displayed in the Layout

You can assign a box pallet, shelf and area buffer to the resource buffer. The
following examples with a shelf and area buffer will familiarize you with the
procedure.

Assign shelf
A box pallet is assigned as a default to the resource buffer.

5) Select the resource in the layout: box pallet in the example.

6) Open the context menu. The set buffer is displayed under General / Buffer
data.

Il Buffer <New Buffer, 1>
General I

Buffer Data

Storage Capacity |1 ili

Buiffer Type lSemi-Finished Product
Tool | Grid Box

Select box
pallet.

Figure 141: Box Pallet Buffer

7) Select the shelf.

: Buffer <

= General |
— Bulffer Data

Storage Capacity |1UU

Buffer Type | SemiFinished Product

Tool Shelf

Area
Parts per Tool Grid Box
Fill Gade

8) Click OK. The shelf is inserted in the layout instead of the box pallet.
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: Buffer <

General '
— Buffer Data

Storage Capacity |1 0o

Buffer Type | SemiFinished Product
Tool { Shelf

Shelf
assigned

Figure 142: Buffer Shelf

Assign area buffer
9) Select the shelf in the layout, then open the properties dialog.

10) Select the area. Click OK. An area is inserted in the layout instead of the
previously set shelf.

- Buffer Data

Storage Capacity |1 0o
Buffer Type | SemiFinished Product
Tool lArea

Area
assigned

Figure 143: Area Buffer Inserted

Increase area buffer
The height is irrelevant to the area buffer.

11) Select the area buffer. Change both of the Dimensions length and width. In
the example, the length and width of 1.00 meter have both been increased
to 1.50 meters.

: Buffer <

Buffer Data

Storage Capacity |1 1]

Buffer Type | Semi-Finished Product
Tool lArea

Increase area
huffer.

Figure 144: Area Buffer Increased
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3.14 Importing DXF files

You can import DXF files for a Group of Work Places, a Building/Department
and Area/Subdepartment with help of this script.

What is to be considered with an import of DXF files?
In directory \DELMIA\PPRClient\Program\bin\ one of the two executable
files "DXF2VRML.exe" or "DXF2VRMLWEF.exe" has to be available.

DXEF files can be imported only on the following plantypes:

= Group of Work Places
= Building/Department
= Area/Subdepartment

3.14.1 Starting DXF Import

Start and execution of the import are very easy.

| o meor | 1) Open in plantype Group of Work Places, Building/Department or

Area/Subdepartment the context menu and select Applications / DXF
Import.

» A dialog opens for selection of the DXF file. By default folder
\\DELMIA\PPRClient\data\cadpath\dxf\ is open.

Look n: |_) dif l] = ef B2~
B j l[@]basis_zd_dxf.dxf

« | o
File name: [\PPRClentdatatcadpathidstibasis_2d_dit.duf |
Files of type: | DXF Files [“dsf) | ] Cancel |

Figure 145: File Selection

2) Select the file, which is to be imported and click on Open. With the help of
button Cancel you can close the File Selector and also the DXF import.

3) The import will start immediately after the selection. A further action is not
necessary.
If you open now the graphic view, the imported DFX file will indicated.

In the property dialog you can find the path and the imported DXF file un-
der attribute graphic.
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Graphic Id:\Programme'».DE LMIANPPRClient\data\cadpath'wimlibasis_2d_dsf.wiifsf#1.0 |

Figure 146: File Path

The scaling of the DXF files is defined in import script and can only be
changed manually through editing the script.

In each case only one DXF file can be indicated.
In order to delete the DXF file, the entry in attribute graphic has to be deleted.

3.15 Calculate Depreciation Costs for Logistics Re-
sources

Use the script Calculate depreciations to calculate the depreciations for the
resource plantypes

= Buffer
= Means of transport
= |nterlaced transport and circulation

These plantypes are assigned to the resource plantype workplace in the struc-
ture. You can calculate the cumulated depreciation costs of the assigned re-
source for the plantype workplace.

The script calculates the annual depreciations costs on the basis of the in-
vestment data and the depreciation duration of a resource.

B 'ﬁ Resource View, 1
=-Ed Conceptual Planning, 1
E E Planning Yariant, 1
= -::l_= Group of Work Places,
HH Buffer, 1 i —]
‘e Transport Tool, 1
& Interlaced Transport, 1
[+ O Circulation, 1

Plantypes for logistics at a
glance.

Figure 147: Logistics Resources

3.15.1 Set the Parameters for the Depreciation Costs

You can take the area costs and area side costs into account when calculating
the depreciation costs. These costs are set in the premises that are assigned
to a resource. Area costs are only calculated if an area value is defined for a
resource.

... The following examples will familiarize you with the various procedures. The

(1_‘( calculation of the depreciation costs are shown with the resource means of
transport in this example. The workplace group is assigned a further resource
buffer for the calculation of the accumulated depreciation costs.
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= 'ﬂ Resource Yiew, 1
=-E8 Conceptual Planning, 1
=k “EE Planning Yariant, 1
=) _:'l_= Group of Work Places, 1
e 001-Transport Tool, 1

Figure 148: Depreciation for Means of Transport — Structure

No premises assigned
Area costs are taken into account only if premises are assigned to a resource.
This message then appears when the calculation is executed.

vescript x|

Mo Premises assigned. Area cost will not be calculated.

Figure 149: Message — No Premises Assigned

3.15.1.1 Set Premises in the Project Library
The area costs are taken into account in the calculation of the depreciation
costs on the basis of the premise data and the planned area of the resource.

Specify the following for the premises

=  Area costs and area side costs

= Area multiplier and the percentage wage costs

‘Premises <DELMIAZ

Costsperyear——————————————

Area Costs [W
Area Side Costs ,M_
Area multiplier I150—
WageSideCosts [F000%

Figure 150: Example of Premises Data

3.15.1.2 Set Parameters for Resources

Specify the following on the page General and Investment for the calculation
of the depreciation costs of a resource:

General page
= Area, availability (performance) of the resource. In addition, the premises

are assigned on this page. In the example, the DELMIA premises with the
data on the area costs.
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i Transportmittel <001-Transportmittel, 1=

General l
Lrea |0,no e
Performance |85,00 %

Allowance Set I

Premises

Figure 151: Parameters for General Page — Depreciation

Investment page
On this page the parameters of the investment costs are specified, for exam-
ple investment sum, tool costs, or software costs.

It is absolutely necessary to specify the term of the depreciation duration for
the calculation of the depreciation costs, three years in the example. Please
refer to the Table 2.

 Transport Tool <New Transport Tool, 1>

General Invesiment lSitmlationl Notes | Version Informati

Estimated Investment 2000000 Euro
Cum. Estimated Investment (0,00 Ewo
Calculated Vakd Invest 0,00 Euro
Calc. Investmentis valid [~

Tool costs 200,00 Euro
Software costs |1 00,00 Euro
Installation [6.00%

Customs [6.00%

Transport {6.00 %

Spare parts |8,00 %

Risk allovance [6.00 %

Imputed Interest [3.00%

Running Tool Costs lamo_m Ewolyear
Maintenance |2500,El] Ewa/year
Depreciation Dutation |4,00 a
Depreciation Costs |0,00 Euro/year

Figure 152: Parameters for Investment Page - Depreciation

15.2 Calculate Depreciation Costs

In this example, the depreciation costs for the resource means of transport are
calculated.

3.15.2.1 Start Calculation
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1) Open the context menu of the resource and select Scripts / Calculate
depreciations. The resource is means of transport in the example.

Attributes at Same Time
Change Protocaol
Show Graphic
Wersions
Balancing
Calculation
Coderules

Extra

Find Usage

Lire Murmber
Open in
Permissions
Scripts

3 yee———

bl T T T T T v w W

Figure 153: Start Calculation

2) Confirm this question with Yes. The area costs are taken into account

x

|\‘3) Consider area costs?
Ll

Yes No I Cancel |

Figure 154: Message: Consider Area Costs

Result of the calculation with area costs
The calculated result is displayed on the page Investment under depreciation
costs.

i Transportmittel <001-Transportmittel, 1=

Investition

Depreciation Costs ﬁ'-5§§8,8? Euroyear

Figure 155: Result with Area Costs - Depreciation

Result of the calculation without area costs
10) Confirm the message with No. The area costs are not taken into account.

: Transportmittel <001-Transportmittel, 1=

Investition

Depreciation Costs |1 3266 67 Euro/year

Figure 156: Result without Area Costs - Depreciation

3.15.3 Workplace Group

For the calculation of the sum of the depreciations, another resource buffer
has been assigned to the workplace group in this example. The parameters of
the investment data are shown on the Investment page.
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= _:uj Group of Work Places, 1
‘o s 001-Transport Tool, 1

..... E-B Buffer, 1

Figure 157: Structure of Workplace with Two Resources

Puffer <, 1>

Investment

Estimated Ihvestment

Cum. Estimated Investment

Calculated ¥alid Invest
Cale. Investment is valid
Tool costs

Software costs
Installation

Customs

Transport

Spare parts

Risk allowance
Imputed Interest
Running Tool Costs
Maintenance
Depreciation Duration

Depreciation Costs

(0,00 Ewro

(0,00 Ewro

-

ID,DD Euro
{0.00 Euro
{0.00%

{0.00%

{0.00 %
{0.00%
f0.00%
[0.00%

ID,DD Euro/year
IO,UO Euro/year
{3.00a
|34ES,57 Euro/year

Figure 158: Investment Parameter Buffer

1) Open the context menu of the resource workplace group and select Scripts
/ Cumulate Depreciation Costs.

>

The calculation yields a result only if the depreciation costs have previ-
ously been calculated for the individual resources (means of transport and
buffer in the example).

Group of

Attributes at Same Time
Change Planningstate
Change Protocol

Show Graphic
Versions

save as template

Application
Applications
Balancing
Calculation
Coderules

Cumulated Depreciation Costs
Recalc Investment

Figure 159: Start Calculation - Workplace Group

2) The result is then shown on the page investment under Cumulate

Depreciations.

» The results of the depreciation costs of both resources with area costs are
considered in the calculation. The costs are shown in the workplace group

in euros / hour.
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: Arbeitsplatzgruppe <Arbeitsplatzgruppe, 1=

Investition

E stimated Investment I

Cum. Estimated Investment iU,UO Euro

Calculated Valid Invest iu,uu Euro

Calc. Investment is valid I

Sum Calc Depreciation iIJ,UEI Euro/h

Figure 160: Depreciation Costs for Workplace Group

3.16 Calculate Manufacturing Cost Multiplier for Re-

sources

Use the script Calculate space cost multiplier to calculate a manufacturing
cost multiplier (which in turn has been calculated on the basis of fixed and va-
riable costs) for the resource plantypes.

= Assembly station

= Processing station and test & measuring station on the basis of a manu-
facturing costs multiplier calculated by fixed and variable costs. You can
also enter this multiplier manually. In addition you can calculate the depre-
ciation costs for this resource using this script.

Note

Either the calculated or manually entered manufacturing costs multiplier with a
value greater than zero is considered for the calculation of the manufacturing
costs per item. If no values exist, the default values are used for the
calculation of the manufacturing costs per item; these default values are those
that are set when entered in the dialog of the manufacturing costs calculation.
Please refer to the Calculating Manufacturing Costs.

» If you have activated the field Calculated investment is valid, the multiplier
is applied to the calculation of the manufacturing costs per item.

Calc. Investment is valid ~ [v

Figure 161: Activate Calculated Manufacturing Costs Multiplier

3.16.1 Calculation Rules

Please refer to the Introduction to Calculation Methods.

Manufacturing Costs multiplier

Calculated manufacturing costs multiplier = Fixed manufacturing costs multiplier
+ variable manufacturing costs multiplier

» The fixed manufacturing costs multiplier is calculated on the basis of the
depreciation costs, working hours of the shift model, and the availability of
the resource.
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» The variable manufacturing costs multiplier is calculated on the basis of
the variable costs specified for the resource multiplied by the wage costs.

94

» The wage costs consist of the wage cost group multiplied by the wage side

costs of the premises. Please refer to the Table 4.

» The depreciation costs are calculated on the basis of the investment costs

of a resource. (Please refer to the Figure 163).

3.16.1.1 Table of Definitions of Terms for Space Cost Calculation

Table 2: Definitions of Terms for Space Cost Calculation

POS Department | Multiplier | Unit Comments
1 ly Estimatedin- | ¢ Enter investment
Cum. esti-
2 lkumg mated invest- | € Sum of the children
ment
3 I ﬁ:da:gsl‘fst?rgg: € Sum of the children
4 Kwz Tool costs Component invest
5 Ksw Software costs | € Component invest
6 Kinstal Installation % \Imth regard to invest
9
7 Ko Customs % \Il;llth regard to invest
ith regard to invest
8 Kt Transport % ‘II;/I 9 nv
ith regard to invest
9 Ket Spare parts % ‘II:I 9 inv
Risk allow- o with regard to invest
10 Kr ance %o ly
Imputed inter- |, with regard to invest
" Kz est % lg
Running tool
12 Kiwz costs €lyear
13 Kwa Maintenance |€/year
14 K, Other variable €/h
costs
Depreciation
15 A duration a
Depreciation Investmest divided
16 Ka cosFZ[s €/year by years of depre-
ciation
Fixed fabrica-
7 FKs tion costs €h
Variable fabri-
18 FKv cation costs €h
Manufacturing
19 FKj4 costs multip- | €/h
lier
20 FKy Entered . €/h
manufacturing
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POS Department | Multiplier | Unit Comments
costs multip-
lier
. Derived from the
Total working n
21 tmi minutes min shift model, assum-
min ing a personnel utili-
zation of 100%
22 \Y, Performance % See General page
(availability) | ”° pag
23 LK Wage costs €/a Wage group
Wage side o Filed as wage side
24 NLK costs Folwage costs costs in premises

3.16.1.2 Formulas for the Calculations

Manufacturing costs multiplier

FK, =FK, +FK_

Figure 162: Formula for Manufacturing Costs Multiplier

Depreciation costs

Ka:

Ig X{1+(K¢'ns(all +K20+Kt +Ket+Kf)”UD}+Kuz+sz

A

KIwz + Kwa

Figure 163: Formula for Depreciation Costs - Space Cost Calculation

Fixed fabrication costs

FKs = Ka ! trin 60 X V100 + Ay,

Figure 164: Formula for Fixed Manufacturing Costs

Variable fabrication costs

FKy = LK x { 1+ NLK/MOO) / tmin X 60 + Ky

Figure 165: Formula for Variable Fabrication Costs

For definitions of terms for space cost calculation, please refer to the Table 2.

For the calculation of the depreciation costs and manufacturing costs multiplier
for a resource, please refer to the Table 4.

3.16.2 Set Parameters in the Project Library

You can take the area costs and area side costs into account when calculating
the manufacturing costs multiplier. These costs are set in the premises that
are assigned to a resource. Area costs are only calculated if an area value is
defined for a resource.
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Set the parameters in the project library:

= Premises,
= Wage groups,
= Shift model.

An example involving the resource assembly station will show you how to use
the script Calculate space cost multiplier to calculate the depreciation costs
and the manufacturing costs multiplier. Please refer to the Example: Calculate
Depreciation Costs and Example: Calculate Manufacturing Cost Multiplier.

=] 'ﬁ Resource View, 1
=-E8 Conceptual Planning, 1
B ‘E Planning Yariant, 1
=l —:']_= Group of Work Places, 1
B 001-Transport Tool, 1
- ] Buffer, 1
@ *3 Assembly Station, 1

Figure 166: Calculate Manufacturing Costs Multiplier for Assembly Station

3.16.2.1 Set Premises in the Project Library

The area costs are taken into account in the calculation of the manufacturing
costs multiplier on the basis of the premise data and the planned area of the
resource.

Specify the following for the premises

=  Area costs and area side costs

= Area multiplier and the percentage wage costs

i Premises <DELMIA:=

— Costs per year

&rea Costs 'W
&rea Side Costs W
Area multiplier F'SD—
‘Wage Side Costs IEUUT

Figure 167: Premises for Space Cost Calculation

3.16.2.2 Set Shift Model in the Project Library

You can execute the calculation of the space cost multiplier only if a shift
model is assigned to the resource. A three shift model is used in the example.
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: Shift Model Extended Properties shift model B _X_|
| WDZYear| Shift 1 [min/Shift] Shift 2 [min/Shift]| Shift 3 [min/Shift]| PoT -relevant| 0K |
il [220 480 480 480 Yes
Cancel I
New Delete Select |
Total Working Minutes
Productive working time per worker and year: l 92400 min
2917 %
Description

Figure 168: Assign Shift Model to the Resource
3.16.2.3 Set Wage Group in the Project Library

The wage group plus wage side costs of the premises are considered in the
calculation of the variable costs.
1) Enter the annual cumulated wage costs for the amount of wage costs.

If variable costs can not be calculated, only the fixed manufacturing costs mul-
tiplier is calculated:

= |f you not assign a wage group, the space cost multiplier is set to zero for
the calculation.

= [f you have entered a value for the investment data of the resource in the
field Other variable costs, only this value is used in the calculation of the
variable cost multiplier.

i Wage Group <Example Wage Group>

General I Notes |

Name lExampIe Wage Group
Number |4?1 1|
‘Wage Cost l1 00000,00 Euro

Figure 169: Assigh Wage Costs Group to the Resource

3.16.3 Messages When Executing the Space Cost Calculation

When executing space cost calculations, messages notify you that the space
cost calculation either can not be executed or can be executed only to a li-
mited degree.

3.16.3.1 Start Calculation

1) Open the context menu of the resource and select Scripts / Calculate
space cost multiplier. The resource is assembly station in the example.
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==k Group of Work Places, 1

*:g Assembly Station, 1

Mew »

Attributes at Same Time
Change Planningstate
Change Protocol

Show Graphic

Versions

save as template

Balancing 4

Calculation Manufacturing cost multiplier

Coderules > Recalc Investment

Extra »

Figure 170: Start Space Cost Calculation

3.16.3.2 No Depreciation Duration Specified
The space cost calculation is not executed if this message appears.

What do | need to do?

1) Specify the depreciation duration on the Investments page.

¥BScript x|

Depreciation period = '0',
Manufacturing cost multiplier can no be calculated

Please, define a depreciation period.

Figure 171: Message: Depreciation Duration is Missing

3.16.3.3 No Shift Model Assigned

The space cost calculation is not executed if this message appears.
What do | need to do?

1) Assign a shift model on the General page.

vescript x|

Mo shiftmodel assigned. Manufacturing cost multiplier can not be calculated.

Figure 172: Message: No Shift Model Assigned
3.16.3.4 No Premises Assigned

The space cost calculation is not executed if this message appears.
What do | need to do?

2) Assign a premises on the General page.
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Mo premises assigned. Manufacturing cost multiplier can not be calculated.

Figure 173: Message: No Premises Assigned

3.16.3.5 No Area Parameters Assigned
When this message appears, the space cost calculation is executed only to a
limited extent, and the area costs are not calculated.

What do | need to do?

1) Either assign premises to the resource or specify an area for the resources
on the page General.

YBScript o X|

Area costs ='0', Please check area parameters on resource and assigned premises.,

Figure 174: Message: Area costs can not be Calculated

3.16.3.6 No Wage Group Assigned

If this message appears, the space cost calculation can be executed only to a
limited extent, and the variable costs are either calculated on the basis of Oth-
er variable costs or they are not considered at all.

What do | need to do?

1) Assign a wage group on the General page.

¥BScript 1 X

No wage group assigned. Variable manufacturing cost multiplier = ‘0",

Figure 175: Message: No Wage Group Assigned

3.16.3.7 No Cumulated Investment Entered
If this message appears, the space cost calculation is executed only to a li-
mited extent, and the depreciation costs may not be calculated at all if no fur-
ther investments, for example tool costs, are specified.

What do | need to do?

1) Enter a cumulated investment for the resource.
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|® Invest = '0", Continue?
Yes No I Cancel I

Figure 176: Message: No Investment Specified

3.16.4 Example: Calculate Depreciation Costs

You can use the script Calculate space cost multiplier to calculate the depre-
ciation costs for the resource plantypes assembly station, processing station,
and test & measuring station.

= In order to be able to calculate the depreciation costs, a shift model and
premises must be assigned to the respective resource. If these are not
specified, the script Calculate space cost multiplier can not be executed.

An example will familiarize you with the procedure.

The depreciation costs calculation for the assembly station is executed ac-
cording to the parameters described in the following:

stimated Investment

um. Estimated Investment

alculated Valid Invest

alc. Investment is valid
nvestment Type

ool costs

oftware costs
nstallation

ustoms

ransport

pare parts

isk allowance
mputed Interest

unning Tool Costs

aintenance

ther Variable Costs

epreciation Duration

Figure 177: Example: Calculation of Depreciation Costs - Assembly Station

IBOUU,OU Euo ¢«—1

Cumulate investment

- basis for interest

[0—@ £ao rate.

[6,00 Euro

-

| Standard machine Investments are, in
IZOUD,OD Eio accordance with the

IZOUU,OU Euro
|2,UO %

depreciation duration,
added percentually to
the annual
depreciation costs.

|2.00 %

[2.00%

IZ,DD %

Imputed percent
allowance on
estimated investment.

IZ,OU %

I

|4.00 %

ISOO,DU Euro/vea— |
|500,00 Eura/year

|2_00 Euro/h

100% of the running
tool costs and
maintenance are
added to the annual
depreciation costs.

[5.00

The annual depreciation costs are calculated with this formula (Please refer to
the Figure 178). 100% of the costs for annual maintenance and running tool
costs are added to the calculated result of the formula.

The annual depreciation costs depend on the values you specify for the calcu-

lation:

= Estimated investments, tool costs, software costs

= |nterest rate
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= Percent allowances for installation, customs, etc.

Calculate imputed
interest

v
b X{1+{(Kogan +Keo + K¢ + Ko oK) 1100} + Kee + Kow lg X Kz Kz + Kua
K.u + -
A 2x100

Figure 178: Formula for Depreciation Costs Space Cost Calculation

1) Start the calculation using the context menu. Please refer to the Figure
170.

An outline of the calculation of the annual depreciation costs is shown in the
table. The calculation of the annual depreciation costs correspond to the val-
ues of the assembly station.

The results of this calculation example can be found in the table (positions
001, 002, 003, 004, 005) and in the chapter Results for the Example of an As-
sembly Station - Depreciation Costs.

Table 3: Example: Calculation of Depreciation Costs

Pos. KZ. Unit: Calculation para- Values Formulas Calculation
meters
1 |1, |Euro Estimated invest- | 544 gyros
ment
2 Kwz Euro Tool costs 2000 euros
3 Ksw Euro Software costs 2000 euros
4 A a [?epreC|at|on dura- 5 years
tion
Calculate annual Kai =lg+Kuz+ | 2000 = 6000 +
Euros / A Kew / A
001 |Kgy oar depreciation costs sw 2000+ 2000/ 5
y for investment costs years
7 K, % Imputed interest 4%

Calculate annual

002
8 Kinstal | % Installation 2%
9 Ko % Customs 2%
10 | K % Transport 2%
11 Ket % Spare parts 2%
12 |K % Risk allowance 2%
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Kaz=lgx( 1+ ( | 2240 = 6000x
Kinsta + Koo + | (1+ 2% +2%
Calculate annual N - 190 490
depreciation costs ﬁt );(1960) é;’ /ﬁg’o -
004 | K Euros / with the allowance +[< K 200°0 + 2000
a3 year from positions we s e
8+9+10+11+12 + 2 A 5 years
+3+002 + Zkal + 120 euros /
year
Euros / , 500 euros / | 100% of the | 2240 + 500
13 | Kz year Running tool costs year respe(;tive
value is added
to the annual
14 Kwa Eg:r)s/ Maintenance 522reuros/ depreciation | 2240 + 500
y y costs.
Ka Ka = Ka3 +
Annual depreciation Ko + K
. lwz wa
005 Euros / costs with allowance 3240 = 2240 +
year of positions + 13 + Also see the | 500 + 500
14 formula: Fig-
ure 178

3.16.4.1 Results for the Example of an Assembly Station - Depre-
ciation Costs
The results of the calculation are shown in outline form.

Depreciation costs - investments
In this example, the annual depreciation costs are calculated on the basis for
the investments: estimated investments, tool costs, and software costs.

This result corresponds to line 001 in the table: Please refer to the Table 3.

Depreciation Costs IZOUU,U[] Euro/year

Figure 179: Annual Depreciation Costs — Basic Investments

Depreciation costs plus imputed interest
In this example, the imputed interest is calculated on the basis of annual de-
preciation costs:

This result corresponds to line 003 in the table: Please refer to the Table 3.

Depreciation Costs 2120,00 Euro/year

Figure 180: Annual Depreciation Costs — Imputed Interest for Investments

Depreciation costs plus allowances

In this example, the allowances for installation, customs, transport, spare
parts, and risk allowance are calculated on the basis of annual depreciation
costs:

This result corresponds to line 004 in the table:
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Depreciation Costs 2240,00 Euro/year

Figure 181: Annual Depreciation Costs — Allowance for Transport, Customs, etc.

Total depreciation costs
In this example, the annual costs for maintenance and tools costs are calcu-
lated on the basis of the annual depreciation costs:

This result corresponds to line 005 in the table.

Depreciation Costs |324U,UU Euro/year

Figure 182: Annual Depreciation Costs — Total

Depreciation costs —resource assembly station
All parameters for the calculation of the depreciation costs with result at a
glance.

s Montagestation <, 1>

General Investment | Simulation | Notes | Version Information | 3D-iew |

Estimated Investment E.DIIIEI_.IIIIJ Eurg

Cum. Estimated Investment |U,0El Euro
Calculated Valid Invest |0,DEI Euro

Calc. Investment is valid W

Investment Type lStandard machine
Tool costs IZUDD,UU Euro
Software costs IZUDU,UD Euro
Installation |2,[]U %

Customs [2.00%

Transport |2,UU %

Spare parts |2,UU %

Risk allowance |2,UU %

Imputed Interest |4,DU %

Running Tool Costs |500,UD Euro/year
Maintenance ISUU,DIJ Euro/year
Other Variable Costs |2,DD Eura/h
Depreciation Duration |5,DU a
Depreciation Costs |3240,00 Euro/year

Figure 183: Result of Depreciation Costs — all Parameters

3.16.5 Example: Calculate Manufacturing Cost Multiplier

In this example, the manufacturing costs multiplier (FK,) is calculated for the
resource assembly station. The manufacturing costs multiplier is calculated on
the basis of fixed and variable costs.

Apart from the specifications from the premises and the wage group, a value
of two euros is specified in the field Other variable costs for the calculation of
the variable costs. 100% of this value is added to the calculated variable
costs. Please refer to the Table 4.
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3.16.5.1 Parameters for the Calculation Example — Assembly Sta-
tion
Parameters for assembly station — General page

+ Montagestation <Montagestation, 1>

Allgemein
Area {3.00 m?
Availability {35.00 %
Allowance Set l
Premises I New premises
Shift Model | shift model
Wage Group |wage group

Figure 184: Parameters for Assembly Station Example — General Page

Parameters for assembly station — Investment page

+ Montagestation =, 1>

General Investment | Simulation | Notes | Wersion Information | 3D-iew |

E stimated Investment

Cum. Estimated Investment I0,00 Euro
Calculated Valid Invest |U,CIIJ Euro

Calc. Investment is valid o

Investment Type IStandard machine
Tool costs 2000,00 Ewro
Software costs IZUUU,UO Euro
Installation |2,UU %

Customs |2,UU %

Transport |2,D[] %

Spare parts |2,00 %

Risk allowance [200%

Imputed Interest |4,UU %

Running Tool Costs ISDU,UU Eurofyear
Maintenance |500,00 Euro/year
Other Variable Costs |2,UU Eura/h
Depreciation Duration |5,UU a
Depreciation Costs |3240,00 Euro/year

Figure 185: Parameters for Assembly Station Example — Investment Page

The results of this calculation example can be found in Table 4 (positions 006,
007, 008 an in the chapter Results of the Example of an Assembly Station -
Manufacturing Costs Multiplier.

Table 4: Example: Calculate Manufacturing Costs Multiplier

KZ. Calculation pa- Calcula-

Values Formulas

Pos. Unit: ;
rameters tion
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005

Euros / year

Annual depreciation
costs with allowance
of the positions

Ka= Kas +

Kinz + Kua 3240 =
Also see the 2240 + 500
formula: Figure |* 900

178 plus .

105

Total working mi-
1 tmin | Minutes nutes from the shift :r3n1ir? 800
model
5 Vv % Availability of the re- 95%
source
m2
3 A Area of the resource | 10 m?
Euros/m2 | Area costs per
4 Ax square meter (from 8m2 euros /
premises)
5 A Euros / m? Area side costs from | 40 euros /
kn premises m?
Area multiplier from
6 A premises 1.5
1800 =
Calculate area costs A=A X (A +
0001 |Aq |Euros/year ) 10x(80 +
per year Axn)X Axs 40) x 1,5
0.341 =
0002 |Aw | Eurofh Calculate area costs pin =Pl tmn X 1800/31680
P 0 x 60
] 1.00 =
Calculate fixed 3240/
manufacturing FKi=Ka/ tminx | 316800 x 60
006 |FK:; |Euros/h |COStsmultiplier leuro/h |60xV/100+ |x95/100
An +0.341

costs multiplier

Wage costs from 100 000
7 LK | Euros/year euros
wage group year
Percent rate of the
0,
8 NLK C/°0/ ;At/:ge wage side costs from | 50 %
premises
Other variable costs
9 Kv | Euros/h of the resource 2 euros/h
|1:K\II\IEK|/_1K06( (/ 30.41 =100
Calculate variable | 50 00 = |4 + ) 000 X (1
007 |FKy |Euro/h manufacturing o/ h min +50/100)
costs multiplier X 60 + K, |/316800
X 60 + 2
Calculate manufac- _ _
008 |FK; |Euros/h turing costs multip- gﬁrils i Eg = FKi+ 234411 =1+
lier )
10 FK, |Euros/h Enter manufacturing
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3.16.5.2 Results of the Example of an Assembly Station - Manu-
facturing Costs Multiplier
The results of the calculation are shown in outline form.

In this example, the manufacturing costs multiplier (FK+1) is calculated on the
basis of the parameters on the General and Investment pages:

=  The result FK; corresponds to line 006 in the table
= The result FK, corresponds to line 007 in the table

= The result FK4 corresponds to line 008 in the table Please refer to the
Table 4.

Investition I

Other Variable Costs [2.00Eworh

Fixed Manufacturing Cost Multiplier 1.00 Eurosh FKs
Yariable Manufact Cost Multiplier 3041 Euo/h < FK,
Manufacturing Costs Multiplier |31 M Euo/h < : =0

Entered Manufacturing Cost Multiplier: IU,UU Euro/h

Figure 186: Result of Calculation Example for Manufacturing Costs Multiplier
FKy

Manufacturing costs multiplier — Resource assembly station

All parameters for the calculation of the manufacturing costs multiplier with its
result at a glance.
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Investition I

Estimated Investment

Cum. Estimated Investment
Calculated Valid Invest

Calc. Investment is valid
Investment Type

Tool costs

Software costs

Installation

Customs

Transport

Spare parts

Risk allowance

Imputed Interest

Running Tool Costs
Maintenance

Other Variable Costs
Depreciation Duration
Depreciation Costs

Fized Manufacturing Cost Multiplier
Yariable Manufact Cost Multiplier
Manufacturing Costs Multiplier

Entered Manufacturing Cost Multiplier

0,00 Euro
r
[000Ewoh

107

Figure 187: Result of Manufacturing Costs Multiplier — all Parameters
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4. Calculating Manufacturing Costs

Use this script to calculate the manufacturing costs for a product per item. The
calculation of the manufacturing costs is based on the well-known REFA me-
thods.

On the basis of the calculation of manufacturing costs you will receive individ-
ual evaluations of the item costs for material and tool depreciation costs and
manufacturing costs, which, when added together, result in the product's
manufacturing costs per item.

You can execute the calculation of manufacturing costs only if you have linked
the product, processes, and resources with one another. The process times
are used in calculating the fabrication costs for the evaluation.

The manufacturing costs per item can be calculated for the following re-
sources assigned to the workplace group:

= Assembly station

= Processing station

= Test & measuring station
=  Workplace

The calculated results of the evaluation are shown in an evaluation table
created in Excel. The result of the evaluation has no effect on the ascertained
calculation parameters (for example, depreciation costs or manufacturing
costs multiplier) of the linked resources.

. Manufacturing Cost Calculation s ] 3]

Please Select a Filename to Save Manufacturing Cost Calculation

IE \STUECKKOSTEN XLS

[~ Group of Workpl: [~ Default Yalue:
Select Goup of Workplaces for the Manufacturing Cost Calculation Shift Model IZ-Schichtsyslem in Berlin zl
lNew Group of Work Places _VJ \Wage Group lwaga GAB LI
~ Calculation Method Premises INEW premises LI
' Manufacturing Cost Multiplier (Hourly Rate) PoT Curves IB PR LI
Explanation: Calculate Manufacturing Cost Using Cost Multiplier (Hourly Rate).
The Cost Multiplier is Calculated from Fixed and Variables Costs and the Sum of L .
the Direct Imputable Cost of the Resource. Material Side Cost 12 [%]  Maintenance 5 %]
" Assessment of Invest (Sum of Invest is Alloted to Product]
5 _ .
Explanation: The Entire Invest of the Group of Workplaces is Assessed to the Imputed Interest 4 [%]  Depreciation Period |3 [Years]
Product, Taken into Account Depreciation and Product Rate.
[V Calculation Including Material Costs
~ Number of Piece: Tutorial for the Usage of the Manufacturing Cost Calculation
& PoT 09.12.2004 | Calculation Date Select Output File for the Report
Select Group of Workplaces
— Pieces /Year Select Calculation Method
€ manual |1 Define Parameters for Production Rate
Define Default Values
1 Lotsize Start with Button "Calculate™
Calculate Close

Figure 188: Manufacturing Costs Dialog
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4.1 How to Use the Calculation of Manufacturing Costs

4.2

The calculation of manufacturing costs per item is based on several calcula-
tion steps that will be discussed in this chapter. Major calculation steps will be
explained in more detail with examples.

= For information on calculation methods, Please refer to the Introduction to
Calculation Methods.

= For information on calculating the tool costs, Please refer to the Calculat-
ing Tool Costs for Product.

= For information on the calculation of the depreciation costs, Please refer to
the Calculate Depreciation Costs Using Manufacturing Costs.

= Forinformation on setting in the calculation of manufacturing costs dialog,
Please refer to the Edit Calculation of Manufacturing Costs Dialog.

Introduction to Calculation Methods

There are two ways to calculate the manufacturing costs of a product:

= On the basis of a calculated space costs multiplier. For information on cal-
culating the space costs multiplier, Please refer to the Calculate Manufac-
turing Cost Multiplier for Resources.

= On the basis of an investment allocation. Please refer to the Using Invest-
ment Allocation.

4.2.1 Using the Space Costs Multiplier

This calculation method is also referred to as the workshop-oriented calcula-
tion. The space costs multiplier (euro / h) is used to calculate the manufactur-
ing costs / item:

Manufacturing costs / item =

(TE + (TR/batch size) x space costs multiplier * PoT_parts /100% ) / 60

Figure 189: Formula for Calculating Fabrication Costs - Space Costs Multiplier

No manufacturing costs multiplier of the resource is calculated

In this case, the default values specified in the calculation of manufacturing
costs dialog are used for the calculation of the space costs multiplier; these
values include shift model, wage group, premises, maintenance, depreciation
duration and imputed interest.

Manufacturing costs multiplier of the resource is calculated
In this case, the calculated manufacturing costs multiplier (fixed plus variable
costs) of the resource is used for the calculation of the space costs multiplier.

Calculate manufacturing costs
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The manufacturing costs per item are the result of the workshop-oriented cal-
culation method; this method involves adding the material costs / item, tool
costs / item and manufacturing costs / item.

The item number for tool costs is calculated using the assigned PoT curve.

4.2.2 Using Investment Allocation

This calculation method is also referred to as the assembly-oriented calcula-
tion. In this calculation method, the fabrication costs / item are calculated us-
ing the variable costs (euros / h) of the resource:

Manufacturing costs / item =

(TE + (TR/batch size) x variable costs / PoT percentage)/60

Figure 190: Formula for Calculating the Fabrication Costs — Variable Costs

No variable costs calculated for the resource

The default values specified in the Calculation of manufacturing costs dialog
are used for the calculation of variable costs, such as shift model, wage group,
and premises.

Variable costs calculated of the resource
The calculated variable costs of the resource are used for the calculation of
variable costs.

Calculate manufacturing costs

The manufacturing costs per item are calculated based on the assembly-
oriented calculation method, i.e. by adding the existing material costs / item,
tools costs / item, fixed costs / item — fixed costs are the calculated annual de-
preciation costs / item - and the fabrication costs / item.

The item number for tool costs and fixed costs is calculated using the as-
signed PoT curve.

4.2.3 Calculate Material Costs

The material costs are calculated using the individual material costs and indi-
rect material costs. The percentage rate for indirect material costs can be spe-
cified for the respective product as well as for the default values in the calcula-
tion of manufacturing costs dialog.

If the indirect material costs percentage rate is specified for a product, this
percentage rate is always used for the calculation.

The item number is always set for the product. Please refer to the Calculating
Material Costs for Products.

4.2.4 Calculate Tool Costs

You must link the processes to fixtures in order to be able to calculate the tool
costs. Please refer to the Calculating Tool Costs for Product.
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Tool costs / item = costs of fixtures /item number

Figure 191: Formula for Calculating Tool Costs / Item

The item number is calculated using the assigned PoT curve.

4.3 Calculating Tool Costs for Product

In order to calculate the tool costs, the processes are linked with fixtures that
are created when the product and resource are linked to one another. Fixtures
are resources, such as tools or transport containers, that are required for the
manufacture of a product.

This link is necessary in order to execute a complete calculation of manufac-
turing costs with tool costs; all further data are calculated either using the de-
fault values in the manufacturing costs dialog or the data from the space costs
calculation.

In this example, both products Engine block and Roller bearings are linked to
the resource Assembly station. The processes Assembly and Roller bearing
assembly have been created for the link.

For information on linking products and resources, Please refer to the Assign-
ing Products to Resources.

3 ¢j Product Archive, 1
=& Product, 1
B :: Variant, 1
E ﬁ Engine, 1
Engine block, 1 Material costs
e
{ - & Roller bearing, 1 calculated.
3 {i_'a Process Planning, 1
-4 Process Plan, , 1
E] “E Process Flow, 1
[+ E Assembly Operation, 1 <«

Processes e.g.
created using script
with process times.

- @M assembly Roller bearing, 1
=24 Resource View, 1
. 5-E8 conceptual Planning, 1
=] EE Planning Variant, 1
=) —:'l_l Group of Work Places, 1
[5: Assembly Station, 1 I Pra—

Processes e.g.
created using script
with process times.

Figure 192: Structure — Link between Product and Resource

4.3.1 Creating Links to Processes

All standardized fixtures are available in the system library in the directory
Work System Components. You can create a link directly via the system li-
brary or via the general finder. In the finder you have the additional option of
searching according to parameters, such as the price or dimensions.

In the example, the link is executed via the finder. A table press and a means
of transport is assigned to each of the two processes.
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1) Open the general finder and enter the search term. In the example, the two
search terms are Pneumatic Tablepresses (WSC) and Parthins (WSC).

2) Click the Search next button. The system elements searched for are
displayed in the list view. In the example, these include various presses
and transport units.

3) Select the system element in the list view.

&4 Process Planning, 1 i Conexal Seart
&1-Edl Process Plan, , 1 [Pressrate Tabpaetons (5]
B Process Flow, 1 Sech | nddtend Soxch| b |
- Engine Block, 1 I~ WSChse e 3|
3% Assembly Operation, 1 B i o
-4 Resource view, 1 :n :‘:"“S'“’ :t’“ 3 !ﬂ“;t'vn
E;] E Conceptud P‘m, 1 1 Siggher '"‘E -:] [
B8 Planning Variant, 1 I Caipss fie 5[
= —:'E Group of Work Places, 1 1™ Wil wish [ ks
. T assembly Station, 1 L L 2l
I~ WrivelLersgh ] fas
™ Disvates [ 3 fdne
I whigh i +] Rosg ¥
| Tw5Care [ Lt tpcte [erortints [Plereg igs Y

Frsastbpeesie .90 12.00.59M 1

Freuratipeesie B SN

Freunatbprase XN 12,63.1593 i

] I»’I’v
Figure 193: Display and Link System Elements using the Finder

4) Drag the system element to the process.

» You can choose whether the price and the dimensions of the system ele-
ment are applied for the link.

5) If you confirm the message with Yes, the price and dimensions are
applied. Please refer to the Linking Parts Bins to Products.

pata________ X

@ Copy dimensions and price?

Yes No l Cancel I

Figure 194: Price and Dimensions Applied

Result of the link
The linked fixtures are displayed in the list view of the selected process, under
the relation Process uses resource.
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&£ Prozess Planung, 1
. @-E2 ablauf Planung, , 1

=-E Ablauf, 1
- : =k Prozess nutzt Ressource
-t Montage, 1
‘... dM Montage Rallenlager, 1 | Ressourcenbezeichnung

e Pneumatikpresse 4,5kN 23
¢ Blechkastenwagen mit Deckel

Figure 195: Display the Linked Object

4.4 Execute Calculation of Manufacturing Costs

4.4.1 General Information

4411

The results of the calculation of manufacturing costs are displayed in an Excel
table. In this Excel table, the complete calculation method that was used for
the respective calculation is shown. The result of the selected calculation me-
thod yields the calculated manufacturing costs per item.

The script can be executed only for these products:

vBScript Y
Please select start node
- Assembly

- Purchase Part
- Part
to launche calculation.

Figure 196: The script can be Executed only for these Products

Start Calculation of Manufacturing Costs

1) Open the context menu of the product and select Calculate manufacturing
costs.
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- 5% Variante 02 AF 20, 1

SR e xample iiszembly, 1
@.ﬁ; Mew

Attributes at Same Time
Change Planningstate
Change Protocol

Show Graphic

Versions

save as template
Applications

Calculation

114

Extra
Find Usage

>
>
>
»
>

Calculate manufacturing cost per piece
Recalc Costs

Recalc Freq

Recalc Freq Cmpl,

Figure 197: Start Calculation of Manufacturing Costs

4.4.2 Edit Calculation of Manufacturing Costs Dialog

Start the calculation of manufacturing costs in the dialog Calculation of manu-
facturing costs. The dialog appears of you have started the script Calculate

manufacturing costs on the product.

In the dialog, you both select the calculation method and set the calculation
parameters according to which the calculation of manufacturing costs will be

executed.

The calculated values of the calculation of manufacturing costs have no direct
effect on the calculation of basic values used for the product, process, and re-

source structure.

Below all of the calculation parameters are described individually.

. Manufacturing Cost Calculation

Please Select a Filename to Save Manufacturing Cost Calculation

Ic \ExampleXLS

~ Group of Workpl:

Select Goup of Workplaces for the Manufacturing Cost Calculation

Group of Workplace _v_l

- Calculation Method

& Manufacturing Cost Multiplier (Hourly Rate]
Explanation: Calculate Manufacturing Cost Using Cost Multiplier (Hourly Rate).
The Cost Multiplier is Calculated from Fized and Variables Costs and the Sum of
the Direct Imputable Cost of the Resource.

¢~ Assessment of Invest [Sum of Invest is Alloted to Product)
Explanation: The Entire Invest of the Group of Workplaces is Assessed to the
Product, Taken into Account Depreciation and Product Rate.

V' Calculation Including Material Costs

(o]
~ Default Value:
Shift Model [Exarple shit model |
‘wage Group lExampIe wage group L‘
Premises lExampIe premises :.]
PoT Curves ] Example Base PoT Curve ia

Material Side Cost

I-]g [%] Maintenance 10 [%]
I4 [%] Depreciation Period  [1g [Years]

Imputed Interest

~ Number of Piece:

& Pol |24.U1_2005 _.J Calculation Date

€ manual ID Pieces / Year

I1 Lotsize

Tutorial for the Usage of the Manufacturing Cost Calculation

Select Output File for the Report
Select Group of Workplaces

Select Calculation Method

Define Parameters for Production Rate
Define Default Values

Start with Button “Calculate"

Calculate I Close |

Figure 198: Overview of Dialog Calculation Of Manufacturing Costs

The operating instructions show the sequence of work steps briefly and con-

cisely.
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4421

File Selection |

4.4.2.2

4.4.2.3

4.4.2.4

Tutorial for the Usage of the Manufacturing Cost Calculation

Select Output File for the Report
Select Group of Workplaces

Select Calculation Method

Define Parameters for Production Rate
Define Default Values

Start with Button "Calculate”

O N D D —

Calculate

Close |

Figure 199: Operating Instructions for the Calculation of Manufacturing Costs

Save Evaluation Table
Save the evaluation table under a name in a directory using the button Select
file. Save a separate file for every evaluation.

Select Workplace Group

Under Workplace group select the work group for which manufacturing costs
are to be calculated. You can select only workplace groups which were pre-
viously linked to the product via the script. Please refer to the Assigning Prod-
ucts to Resources.

- Group of Workplaces

Select Goup of Workplaces for the Manufacturing Cost Calculation

Figure 200: Select Workplace Group

Set Calculation Method
Select the calculation method. Please refer to the Introduction to Calculation
Methods.

The material costs are calculated only if you have activated the field Calcula-
tion Including Material Costs.

— Calculation Method

&' Manufacturing Cost Multiplier [Hourly Rate)

Exzplanation: Calculate Manufacturing Cost Using Cost Multiplier [Hourly Rate).
The Cost Multiplier is Calculated from Fized and Yariables Costs and the Sum of
the Direct Imputable Cost of the Resource.

" Assessment of Invest (Sum of Invest is Alloted to Product)
Explanation: The Entire Invest of the Group of Workplaces is Assessed to the
Product, Taken into Account Depreciation and Product Rate.

V' Calculation Including Material Costs

Figure 201: Select Calculation Method

Set Annual Requirement

You can specify the annual requirement either manually or by using the PoT
curve. If you use the PoT curve, the item number for the annual requirement of
a product is specified.

The annual requirement is used for the calculation of the tool costs / item and
the fixed costs / item.
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4.4.2.5

4.4.2.6

4.4.2.7

— Number of Pieces

{+ PoT |us.1 2.2004 | Celeuaton Date
" manual IU Pieces / Year
|1 Lotsize

Figure 202: Specify Item Number

1) Manual specification of the annual requirement.

s manual I2UUDUD Pieces / Year

Figure 203: Annual Requirement Specified Manually

Set Batch Size

The batch size us used for calculating the manufacturing costs / item. The de-
fault batch size is one. The batch size takes a proportional effect on the setup
time.

I 1000 Lotsize

Figure 204: Specify Batch Size for Manufacturing Costs / Iltem

Set Default Values

Default values such as shift model, wage groups, premises, and PoT curves
must be created in the project in advance. You can choose among these de-
fault values in the dialog for the calculation of the manufacturing costs / item.

Default values such as indirect material costs, imputed interest, maintenance,
and depreciation duration can be entered directly into the respective fields.
These fields are set with these default values, Please refer to the Figure 205.

— Default Values

Shift Model Ishiﬂ model 3
‘Wage Group Iwage group =
Premises |New premises :J
PoT Curves _'_'

Material Side Cost I12 [%] Maintenance l5 [%]
Imputed Interest |4 [%] Depreciation Period lg— [Years]

Figure 205: Default Values for Calculation of Manufacturing Costs

Using Default Values
Shift Model, Premises, Wage Group
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Calculate I

4.4.2.8

4.4.2.9
Close

These default values are used for the calculation of the manufacturing costs /
item if no manufacturing costs multiplier has been calculated for a resource.
Please refer to the Example 1 processing station.

Using PoT Curves

The default value PoT curve is used for the calculation of the manufacturing
costs / item if no PoT curve has been assigned to the process or if the as-
signed PoT curve is no longer valid on the date of the calculation.

Using Indirect Material Costs

The default value indirect material costs is used for the calculation of the
manufacturing costs / item if no percentage rate for the indirect material costs
of the product is specified.

Imputed Interest

The default value imputed interest is used for the calculation of the manufac-
turing costs / item if no percentage rate for the imputed interest is specified for
the resource.

Maintenance

The default value maintenance is used for the calculation of the manufactur-
ing costs / item if no value for the annual maintenance is specified for the re-
source.

Using Depreciation Duration

The default value depreciation duration is used for the calculation of the
manufacturing costs / item if no time has been specified for the annual depre-
ciation of the resource.

1) Click on Calculate in order to start the calculation of manufacturing costs.

Confirm Item Number

After you have started the calculation, you can confirm the specified annual
requirement (PoT curve or manual entry) in the item number dialog before ex-
ecuting the calculation.

1) Click on OK and the calculation is executed.

Please, confirm number of pieces
or correct the value.

Cancel l

1200000

Figure 206: Dialog: Confirm item Number

Terminate Calculation of Manufacturing Costs

You can execute an unlimited number of calculations without closing the di-
alog Calculation of manufacturing costs. To close the dialog, click on Termi-
nate.
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4.4.3 Calculation Parameters - Examples of Calculating Manufac-

turing Costs

The examples of calculating manufacturing costs described on the following
pages are shown on the basis of these parameters. Please refer to the Calcu-
lating Material Costs for Products.

Calculated Material Costs — Group Example

-2 yariant, 1
Elﬁ Example Group, 1
[l Example Part, 1
e P Example Purchase Part, 1

W Assembly <Example Group, 1|

General

Costs
[ Subproducts Materisl Costs (0,00 Eura

Figure 207: Example of Material Costs for the Calculation of Manufacturing
Costs

Calculated valid time - process flow

&5 Process Plan, , 1
EDE Process Flow, 1
. T process Purchase Part, 1
E Process Assembly operation, 1

Il Process Flow <Process Flow, 1

Time |
Valid Time [estimated |
Sum Estimated Times [0,0000 min

Sum E stimated Setup Times [0,00 ity

Calculated Yalid Times [0,0000 i

Figure 208: Example of Cumulate Calculated Times - Process

Calculated depreciation costs —workplace group

= —:'E Group of Work Places, 1
3% Assembly Station 1, 1

L. 3% Assembly Station 2, 1

Bl Group of Work Places <Group of Work Places, 1>

Investment l

Depraciation Costs

Figure 209: Example of Depreciation Costs for the Calculation of Manufacturing
Costs

Please refer to the Table 3.
Calculation parameters, Calculation of manufacturing costs dialog
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W, Manufacturing Cost Calculation o =] 3]

Please Select a Filename to Save Manufacturing Cost Calculation

IC:\E sample:XLS

~ Group of Workpl

Select Goup of Workplaces for the Manufacturing Cost Calculation

Group of Workplace :]

- Calculation Method

{+ Manufacturing Cost Multiplier (Hourly Rate)
Explanation: Calculate Manufacturing Cost Using Cost Multiplier (Hourly Rate).
The Cost Multiplier is Calculated from Fized and Variables Costs and the Sum of
the Direct Imputable Cost of the Resource.

" Assessment of Invest [Sum of Invest is Alloted to Product)
Explanation: The Entire Invest of the Group of Workplaces is &ssessed to the
Product, Taken into Account Depreciation and Product Rate.

V' Calculation Including Material Costs

~ Default Values
Shift Model IExampIe shift model l]
‘wage Group IExampIe wage group ZI
Premises IExampIe premises LI
PoT Curves I Example Base PoT Curve ;I

Material Side Cost |12_ [%]  Mai ce Iw [%]
Imputed Interest |4 [%] Depreciation Period Im [Years]

~ Number of Pieces

& PoT [24.01,2005 :] Calculation Date

¢ manual IU Pieces / Year

l1 Lotsize

Tutorial for the Usage of the Manufacturing Cost Calculation

Select Output File for the Report
Select Group of Workplaces

Select Calculation Method

Define Parameters for Production Rate
Define Default Values

Start with Button “Calculate"

||| =

Calculate

Close l

Figure 210: Example Values for the Calculation of Manufacturing Costs

Calculated manufacturing costs multiplier — assembly station

Please refer to the Table 4.
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Investment l

E stimated |nvestment

Curn, Estimated Investment
Calculated Vald Invest

Cale. Investment is valid

Investment Type
Tool costs
Software costs
Installation
Customs
Transport

Spare parts

Risk allowance
Imputed Interest
Running Tool Costs
Maintenance

Other Yariable Costs

Depreciation Duration

Depreciation Costs

Fixed Manufacturing Cost Multipher
Yariable Manufact Cost Multipher

M anufacturing Costs Multiples
Entered Manufacturing Cost Multiplisr

Il Assembly Station <&ssembly Station 1, 1=

ISlIIJ.IJO Euro

|o,oo Eurd

[0,00 Euro
-

IStandaxd machine

|2£I]J.l]0 Euro

|2[I‘.IJ,00 Euro

|2,00 %

|2,00 %

|2,uo %

|2,00 %

|2,00 %

|4,un %

IS[IJ,OO Euro/year

IS[D,OB Euro/year

IZ,UJ Euro/h

IS,I]J a

I3240,00 Euro/year

[ 0,00 Ewa/h

]0,00 Ewrash

|31 .41 Euro/h

IU,CIJ Euro/h

Investment costs, processing station
The manufacturing costs multiplier is calculated using the default value of the
manufacturing costs

120

Figure 211: Example of a Manufacturing Costs Multiplier for the Calculation of
Manufacturing Costs
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Investment I
Estimated Investment |1 0000,00 Euro
Cum. Estimated Investment lrEI,L'IU Euro
Calculated Valid Invest !D,DD Euro
Calc. Investment is valid § i

Investment Type W
Tool costs IU,UDT
Software costs IU,UDT
Installation IW
Customs IU_UDZ—
Transport IW
Spare parts IW
Risk allowance IW
Imputed Interest IW
Running Tool Costs W
Maintenance W
Other Yariable Costs W
Depreciation Duration IU,UDai
Depreciation Costs W

Fixed Manufacturing Cost Multiplier Ih,OO Euroth
Wariable Manufact Cost Multiplier {000 Euro/h

Manufacturing Costs Multiplier IU,UD Euro/h
Entered Manufacturing Cost Multiplier IU,UD Euro/h

Calculated Manufacturing Cost Multiplier is Yalid [

Figure 212: Investment, Processing Station

4.4.4 Calculate Depreciation Costs Using Manufacturing Costs

You are shown the calculation of the annual depreciation costs whenever you
execute the calculation of manufacturing costs on the basis of the investment
allocation. The calculated annual depreciation costs are shown in a table un-
der fixed costs. Please refer to the Figure 216.

The depreciation costs are calculated in the calculation of manufacturing costs
on the basis of the depreciation costs of the workplace group and the invest-
ments of the resources.

When the depreciation costs of a workplace group are calculated, the ascer-
tained depreciation costs of the resource of a workplace group are added — in
the example, for the resources processing station and assembly station.
Please refer to the Figure 213.

Two examples will familiarize you with the calculation of the annual deprecia-
tion costs for the calculation of manufacturing costs. In the examples, a
processing station and assembly station are assigned to the workplace group.
Different calculation parameters are specified for the assembly stations in both
examples. The parameters for the processing station are the same in both ex-
amples.
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= Example 1, Please refer to the Table 5.

=  Example 2, Please refer to the Table 6.

4.4.5 Example 1

122

The calculation of the annual depreciation costs for the workplace in the calcu-
lation of manufacturing costs is shown in the table in outline form. Please refer
to the Supplemental Description with Result — Example 1.

Table 5: Example 1 — Depreciation Costs for the Calculation of Manufacturing

Costs
Pos |KZ. Values |Calculation pa- Formulas Calculation |Result
rameters
Example 1 — calculate depreciation costs
001 F_’rocessmg sta-
tion
10,000 Kainv =lg/a
euros Estimated invest- Calculate annual de 1000 /
- euros
1 lg Invest- ment preciation costs 10000/10 year
ment re-
source
4%
Default fﬁ;g Kainy X Kz/2 1000 x4 /
2 K value of | Imputed interest . 2x100 20 euros /
manufac- Calculate annual im- year
turing puted interest
costs
10 % Kinstand = |gX Izins / 100
Default Calculate annual 10000 1000 /
. value of i maintenance X euros
3 lzins o Maintenance 10/100 year
turing
costs
Default
value of -
4 A manufac- Eeprematlon dura- |49 years
. ion
turing
costs
Annual depreciation | Addition of result of
000 |\ costs for processing | lines 1000 +20 + | 2020 euros/
1 a station 1000 year
1+2+3
Example of assem-
e bly station
6000 eu- Kainv =lg/a
ros Estimated invest- Calculate annual de 1200 )
- euros
5 lg Invest- ment preciation costs 6000/5 year
ment re-
source
Z al = inv Kz/2
4% . :60 Kainy X 1200 x4/ 24 euros /
6 K, Imputed interest X 2%100
Resource , X year
Calculate annual im-
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puted interest
10 % Kinstand = lg X lzins/ 100
Default Calculate annual /
7 | lns value of | Maintenance maintenance 6000 x 10/100 | 800 euros
manufac- year
turing
costs
8 A Resource ?eprematlon dura- 5 years
ion
Annual depreciation | Addition of result of
000 | costs for assembly | lines 1824 euros /
2 a2 . ear
station y
5/46/7 -

4.4.5.1 Supplemental Description with Result — Example 1

Calculate cumulate depreciations - workplace group

1) Open the context menu on the workplace group. Then select Cumulate
Depreciation Costs.

E]—:'Ij Group of Work Places Example, , 1 BRRALCEVEIES
[F)- 2y Assembly Station, , 1 Open in »
- i Machine, , 1 Permissions >

Scripts

Cumulate Depreciation Costs
Dxf Import
Update Cycle Time in MC

Figure 213: Depreciation Costs for Workplace Group

The calculated depreciation costs are displayed under the tab Investments.
The result of the example calculation results on an annual depreciation of
1320 euros / year. This corresponds to the annual depreciation of the assem-
bly station example. No depreciation costs are calculated for the processing
stations. Please refer to the Figure 212.

For information on the calculation of the depreciation costs, Please refer to the
Table 3.

: Group of Work Places <, 1>

Investment I
Sum Calc Depreciation [1 320 Euro/year

Figure 214: Annual Depreciation Costs For Example 1 Workplace Group

The annual depreciation of 1320 euros / year includes the annual linear de-
preciation of 1200 euros / year (6000 euros / 5 years) and the imputed interest
of 120 euros / year (6000x4/100x2). Please refer to the Figure 215.
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 Assembly Station <, 1>

Investment

Estimated Investment

Imputed Interest W

Other Yariable Costs lU,UUET
Depreciation Duration lS,UUa—
Depreciation Costs ,m

Figure 215: Annual Depreciation Costs for Assembly Station
Example 1 — Result
Note

If imputed interest and depreciation duration for a resource are specified,
these values are always used in ascertaining the annual depreciation costs for
the calculation of manufacturing costs. If, on the other hand, these values do
not exist for a resource, the default values are used in the dialog Calculation of
manufacturing costs.

Only the investment of 10,000 euros is specified for the processing station.
Therefore the default values are used in the calculation:

= Maintenance = 10%
= Depreciation duration =10 years

= Imputed interest = 4%

Ka1=Ilgx (1/a + lzns/100) 4 Ig/a x Kz/100x2 —> 10 000/10 + 10 000x10/100
+ 10 000/10 x 4/100x 2
Kai1 = euros / year

Note
The basis for the calculation of the imputed interest is the annual depreciation.

The annual depreciation is calculated for the assembly station. Thus the re-
source's imputed interest of four percent and depreciation duration of five
years are used. The maintenance is calculated on the basis of the default val-
ue of ten percent.

The imputed interest is re-calculated; the basis for the resource is the invest-
ment, the basis for the calculation of manufacturing costs is the annual linear
depreciation — 1200 euros in the example.

Kaz= lgx (1/a + lzins/100) « Iy/a X Kz/100x2 =)» 6000/5 + 6000 x 10/100
+ 6000/5 x 4/100x 2
Ka2 = 1824 euros / year
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The annual depreciation costs for the calculation of manufacturing costs is
calculated on the basis of these values (Please refer to the Table 5).

Ka = Ka1+ Ka2a—> 2020 + 1824 = 3844 euros / year

&l Examplel

Fized Costs
Group of work places Depreciation costs
' [Euro/Year]
Group of work places example 3544

Figure 216: Result of Depreciation Costs — Example 1

4.4.6 Example 2

The calculation of the annual depreciation costs for the workplace in the calcu-
lation of manufacturing costs is shown in the table in outline form:

Please refer to the Supplemental Description with Result — Example 2.

Table 6: Example 2 — Depreciation Costs for the Calculation of Manufacturing
Costs

Pos KZ. Values Calculation pa- Formulas Calculation | Result
' rameters
Example 2 — Calculate depreciation costs
Example of as-
o sembly station
Kainv =lg/a
6000 euros Estimated invest- Calculate 1200 )
t euros
1 lg Investment re- men annual de- | 6000/5 year
source preciation
costs
2000 euros
2 Kwz Investment re- | Tool costs 2000 euros
source
2000 euros
Investment re-
3 Ksw source Software costs 2000 euros
5 years
4 A Depreciation
duration of re-
source
10 000 euros | calculate depreci-
Cumulated in- | ation costs, basis 2000 euros
0002 | Kasum vestment for is cumulated in- Kasum /2 10100075 [ year
resource vestment
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ZkaI = Kainv X
K./2 x100
4% Calculate
5 K ° Imputed interest annual im- ;i?gox 4/ Z:a?uros /
Resource puted inter- y
est
10% Cumulated allow-
(4 i -
6 ance for installa Iy 10/100/a 6000/ 100/ | 120 euros /
Resource tion, risk allow- 5- year
ance...
padition of 2000 + 24 + | 2144
lines + + euros
B8 | e 120 | year
0002 +5+6
. 500 euros / 500 euros /
7 Kiwz Euros / year Running tool costs year year
8 Kwa Euros / year Maintenance )5/22 reuros / 500 /euros
Annual deprecia- | Addition of
0004 | Ka2 Euros / year tion costs for as- | lines /31;1;1reuros
sembly station 0003 +7 +8 y

4.4.6.1 Supplemental Description with Result — Example 2
All possible calculation parameters for calculating annual depreciation costs

for the assembly station are specified in example 2. In contrast to this, the de-
fault value was used for the calculation of the processing station:

= Maintenance = 10%
=  Depreciation duration =10 years
= |mputed interest = 4%

The calculation parameters of the resource are used for the assembly station
calculation. 100 % of the running annual costs for maintenance and tool costs
are added to the depreciation costs. The default value for maintenance is not
considered. Instead of this value, the annual amount is always used for main-
tenance.
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: Assembly Station <, 1>

Investment l

Estimated Investment

Cum. Estimated Investment

Calculated Valid Invest

Cale. Investment is valid

Investment Type
Tool costs

Software costs
Installation

Customs

Transport

Spare parts

Risk allowance
Imputed Interest
Running Tool Costs
Maintenance

Other Variable Costs
Depreciation Duration

Depreciation Costs

0,00 Euro
0,00 Euro

g

127

Figure 217: Calculation Parameters for Assembly Station — Example 2

The cumulated depreciation costs for the workplace group in example 2
amounts to 3240 euros / year.

: Group of Work Places <, 1>

Investment

Sum Calc Depreciation

|324U Eurofyear

Figure 218: Cumulated Depreciations, Example 2

Result of the annual depreciation costs for the calculation of manufacturing

costs:

Calculation for the assembly station

Ka2= ng( 1+ ( Kinstall + Kzu * Kt + Ket +
Zia+ Kz + Kya

=> 6000 x (1+ (2% +2% +2% +2% +2%)/100 /5) + (2000 + 2000)/5 +
1200 x4/2 x100 + 500 + 500

Ki2= 3144 euros / year

Kr

) /100)/ a +(KWZ+KSW Ma +

Result of calculation of manufacturing costs
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Ky = Ka1 (example 1 processing station) + Ka2

—> 2020 + 3144 = 5164 euros / year

The annual depreciation costs for the calculation of manufacturing costs is
calculated on the basis of these values.

&2 Example1

Eixed Costs

Group of work places Depreciation costs
[Euro/Year]

Group of work places example 5164

Figure 219: Result of Depreciation Costs — Example 2

4.4.7 Calculate Manufacturing Costs for Product

The calculated depreciation costs, as both examples show. Please refer to the
Calculate Depreciation Costs Using Manufacturing Costs — are an important
component in the calculation of the manufacturing costs / item.

This example will familiarize you with complete calculation of the manufactur-
ing costs / item. The basis values are the following calculation parameters,
Please refer to the Calculation Parameters - Examples of Calculating Manu-
facturing Costs and Set Premises in the Project Library.

= |n the first example, the calculation is executed according to the calculation
method investment allocation.

= In the second example, the calculation is executed according to the calcu-
lation method space costs multiplier.

4.4.7.1 Example 1 - Evaluation of Investment Allocation

The manufacturing costs / item are calculated on the basis of the investment
allocation in this example. The result of the manufacturing costs / item is 55.55
euros / year.
Default values used
= Annual item number = 50,000 euros from the example of basis PoT
= Premises
= Wage group
= Shift model
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&2 Example1

Default Values

Shift Models: Example shift model
‘Wage Groups: Example wage group
Pramissen: Example premises
TPZ-Kurve: Example Basic PoT
Material Side Costs: 12
Maintenance [%] 10
Imputed Interest [%] 4
Depreciation Period [Years] 10

Figure 220: Default Values

The manufacturing costs / item of 55.55 euros / item is the result of the addi-
tion of the material costs, fixed costs, and manufacturing costs:

Evaluation ‘
Material costs [Euro/litem]: 3360
Tool costs [Eurofltem]: 0,28
Fixed costs [Euro/item]: 0,10
Manufacturing costs [Eurofltem]: 2157
Herstellkosten [Eura / Stuck]: 56,55

Figure 221: Manufacturing Costs / Item — Example 1 Investment Allocation

Evaluation of material costs

The calculation of material costs is the result of the addition of the individual
material costs plus indirect material costs. The difference of the material costs
evaluation to the product of 33.60 to 31.20 = 2.40 euros / item is the result of
the calculation of the indirect material costs for the product Part example. The
default value of 12% has been calculated for this allowance. Please refer to
the Figure 207.

&2 Example1

Cumulated material
costs [Euro]

11,20
224

336

Figure 222: Cumulated Material Costs

Evaluation of tool costs

The tool costs / item is the result of the cumulated tool costs / annual require-
ment = 13830/50000. The result of 0.28 euros / item is rounded up.
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£2j Example1

Invest Tool costs/item
[Euro] [Euro/item]
4415 005394 0,09
4415 005394 0,09
5000 0.1
Summe 0,28

Figure 223: Tool costs /item

Evaluation of fixed costs

The fixed costs are calculated by the division of the annual depreciation costs
/ annual item number = 5164 / 50000. The result of 0.10 euros / item is
rounded down.

&2l Example1

Annual item number Fized costs/ltem
[ltem{Year] [Euro/item]

50000 0,1

Figure 224: Fixed Cost Evaluation

Evaluation of the manufacturing costs

The processes purchased item and assembly are both linked once each to the
resources processing station and assembly example. The process purchased
item does not have a setup time. The process assembly has a setup time of
5.5 minutes. The calculation is shown in

|Prozess Vorgabezeit te Riistzeit Ressource

_{ [min / Stiick] [min]

|Prozess Kaufteil 11 0 Bearbeitungsstation (BAZ)
l 11 0 Montagestation-Beispiel
|Prozess Montage 55 55 Bearbeitungsstation (BAZ)
: 55 5.5 Montagestation-Beispiel

Figure 225: Process Times for Manufacturing Costs

The manufacturing costs / item are calculated on the basis of the variable
costs in this example. Default values such as shift model, premises, wage
groups, etc. are used for the calculation of the variable costs of the processing
station.

The manufacturing costs multiplier / item is calculated for every link individual-
ly according to the formula:

Manufacturing costs / item = (TE + (TR/batch size) x variable costs)/60
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4.4.7.2

4.4.7.3

Table 7: Calculation of the Manufacturing Costs / Item — Example 1

&) Example1

Fertigungskosten

Prozess TE + Variable: _
: Manuf rin
(TR/batch a tu Ia_:tu g
size) Resources Costs costs / item
min / item euros / h euro / item
Process pur- Processing sta-
chased item 11.00 tion (BAZ) 28.41 5.21
Process assem- 11.00 Assembly station 30.41 558
bly - example
Processing sta-
11.00 tion (BAZ) 2841 5.21
Assembly station
11.00 - example 30.41 5.58
Sum 21.57

Example 2 — Basis Investment Allocation

For the second evaluation, the annual requirement has been increased to
100,000 items and the batch size has been increased 1,000 items. No further
calculation parameters have been changed.

Product

Product: Example Group

Product number: New Product

Calculation date: 04.02.2005

number of items: 100000
Lotsize: 1000

Figure 226: Annual Requirement and Batch Size Increased

The increased annual requirement affects the calculation of the tool costs /
item and the fixed costs / item. The increased batch size affect the manufac-
turing costs / item. The increase of both calculation parameters annual re-
quirement and batch size decreases the manufacturing costs / item to 49.97
euros / item.

Evaluation

Material costs [Euro/ltem]: 3360
Tool costs [Euro/ltem]: 0,14
Fixed costs [Euro/ltem]: 0,05
Manufacturing costs [Euro/ltem): 16,18
Manufacturing costs [Euro/ltem]: 43 97

Figure 227: Evaluation of Investment Allocation — Example 2

Example 1 — Evaluation of Space Costs Multiplier

The manufacturing costs / item are calculated on the basis of the space costs
multiplier in this example. The result of the manufacturing costs / item is 56.08
euros / year.
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The same default values are used for the calculation. Please refer to the Ex-
ample 1 — Evaluation of Investment Allocation.

The manufacturing costs / item of 56.08 euros / item is the result of the addi-
tion of the material costs, tool costs, and manufacturing costs. In the space
costs calculation, the material costs and tool costs are ascertained in the
same way as in the example with the investment allocation. Please refer to the
Figure 222 and Figure 223.

P:gi Space costs

Evaluation

Material costs [Euro/liem]: 33 60
Tool costs [Eurofltem]: 0,28
Manufacturing costs [Eurofliem]: 22 .21
Wanufacturing costs [Eurc/ttem]: 56,08

Figure 228: Manufacturing Costs / Item - Space Costs

Evaluation of the manufacturing costs

The processes purchased item and assembly are both linked once each to the
resources processing station and assembly example. The process purchased
item does not have a setup time. The process assembly has a setup time of
5.5 minutes. The calculation is shown in Table 8.

|Prozess Vorgabezeit te Riistzeit Ressource

_I [min / Stiick] [min]

EProzess Kaufteil 1 0 Bearbeitungsstation (BAZ)
] 11 0 Montagestation-Beispiel
|Prozess Montage 55 55 Bearbeitungsstation (BAZ)
! 55 55 Montagestation-Beispiel

Figure 229: Process Times for Fabrication Costs - Space Costs Multiplier

In this example, the manufacturing costs / item are calculated on the basis of
the space costs multiplier. Default values such as shift model, premises, wage
groups, etc. are used for the calculation of the space costs multiplier of the
processing station.

The manufacturing costs multiplier / item is calculated for every link individual-
ly according to the formula:

Manufacturing costs / item = (TE + (TR/batch size) x space costs multiplier)/60

Table 8: Calculation of the Manufacturing Costs / Iltem — Space Costs Multiplier
Example 1

F‘;E-_i Space costs

Manufacturing Costs

Process TE + .
(TR/batch Spac_:e gosts Manufa_cturmg
size) Resources multiplier costs / item

.. euros / h euro / item
min / item

Process pur- 11,00 Processing sta- 29,17 5,35
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4.4.7.4

4.4.7.5

F_} Space costs

Manufacturing Costs

Process TE + .
Space costs | Manufacturing
(TR/batch ltioli ts | it
size) Resources multiplier COStIS / Item
s euros / h euro / item
min / item
chased item tion (BAZ)
Process assem- Assembly station
bly 11,00 - example 31,41 5,75
Processing sta-
11,00 tion (BAZ) 29,17 5,25
Assembly station
11,00 - example 31,41 5,75
Sum 22,21

Example 2 — Basis Space Costs Multiplier

For the second evaluation, the annual requirement has been increased to
100,000 items and the batch size has been increased 1000 items. No further
calculation parameters have been changed.

Product

Product: Example Group

Product number: New Product

Calculation date: 04.02.2005

number of items: 100000
Lotsize: 1000

Figure 230: Annual Requirement and Batch Size Increased — Example with
Space Costs Multiplier

The increased annual requirement affect the calculation of the tool costs /
item. The increased batch size affect the manufacturing costs / item. The in-
crease of both calculation parameters annual requirement and batch size de-
creases the manufacturing costs / item to 50.40 euros / item.

Evaluation

Material costs [Euro/ltem]: 3360
Tool costs [Euro/ltem]: 0,14
Manufacturing costs [Euro/ltem): 16 66
Manufacturing costs [Eurofltem]: 50 40

Figure 231: Evaluation Result

Example 3 — Item Number Material Costs

The calculation of the material costs is identical for both calculation methods.
By increasing the item number of both products Example part and Example
purchased item to the amount 2, the material costs per item are increased,

and thus also the manufacturing costs / item.
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Il Part <Example Part, 1=

Component Name W
Component Number [W
Drawing Number l—
Position 'E—
Quantity '-200—

Figure 232: Example Part

The calculation was executed on the basis of the investment allocation:

&l Beispiel3 Materialkosten.xls

Materialgemeinkosten Menge Summe Materialkosten
[Euro] [Stuick] [Euro]

1,20 2 2240

240 2 44 80

Summe 67,20

Figure 233: Amount for Products Increased

The manufacturing costs / item are increased to 89.15 euros / item. Please re-
fer to the Figure 221.

Evaluation

Material costs [Eurofltem]: 67,20
Tool costs [Euro/ltem]: 028
Fixed costs [Euro/ltem]: 0.1
Manufacturing costs [Euro/ltem]: 21 57
Manufacturing costs [Eurofltem]: 89,15

Figure 234: Material Costs Increased

4.4.8 Create Stations Report

You can create a report for a workplace or workplace group with this script.
The report can be issued with or without system elements. The report is dis-
played on the screen in an Excel table with the corresponding station informa-
tion.

You can save and edit the Excel table in any directory. Changes to the data in
the Excel table do not directly affect the resource structure in the DELMIA
Process Engineer®.

4.4.8.1 Start Station Report
1) Open the context menu on a workplace group, an editing station, an
assembly station, or on a test & measure process.
2) Select Reporting / Station Bom.
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“ Trainingsprojekt
@ Produkk Archiv, 1
'ﬂ Prozess Planung, 1
[—]»ﬁ Ressourcen Sicht, 1

=@ Heier Fuhler GmbH, 1
E]ﬂ ‘Wwerk Grofibardau, 1
= (§P Haus 20, 1

EE Fertigung, 1

 E-8% Assembl
9 Work Plz

. E Test Sta

o] '_d Machine,

-

&

[#-E# Konzeptplanung, 1

% Standard-SME
#-423 Project Library

135

E\ - AreafSubdepartment, 1

Mew »

_:'E Group of Wo,

Attributes at Same Time
Change Planningstate
Chanoe 0

” >
Open in »
Permissions - »

Cut
Corw

Figure 235: Start Station Report

3) Select whether the station report should be issued with or without system

elements in this message.

B

Do you want ko see the work system components?

Yes

No |

Figure 236: Select whether the Station Report should be issued with or without

System Elements
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El Mappe5 IS (=] P4
EiE A B G D E E [ G [3
| 2 |Gesamtstiickliste
3
4 Projektbezeichnung Trainingsprojekt
15 | Arbeitsplatzgruppe MontageTemperaturfithler (WLE)
| 6 | Erstellt von admin
17 | Erstellungsdatum 12.12.2003 11:44
1 8 | Geandert von admin
9 Anderungsdatum 02.09.2004 18:23
10 | Gedruckt von admin
111 Investition (€) 145.000,00 |
12
MontageTemperaturfiihler
13 LB
14 |POS |Systemel thezeichnung  |Herstell Bestell Einzelpreis (€) [Anzahl G preis (€)
i[5 1]|Cutting press 800x950:2200mm__ [DELMIA 0,00 1 0,00
Stanzmaschine
16 2[1000x1040x2830mm DELMIA 0,00 1 0,00
17 3|Cutting device with motor Streckfuss C 066 M 0,00 1 0,00]_|
Durchlaufregal
18 4[1150x1555x%2503mm DELMIA 0,00 1 0,00
Schneidevorrichtung
19 5[160x80x100mm Streckfuss C0s3 S 0,00 1 0,00
Arbeitsdrehstuhl, h=595-880mm,
20 6|Stemfuss Bima 9781 42897 1 42897
21 7|Arbeitsdrehstuhl, h=595-890mm__|Bima 9731 25513 1 255,13
22 8[Schaltschrank DELMIA 0,00 1 0,00
23 9[Rack 2290x1200 DELTA RA 22901200 1677 1 16,77
Montageautomat
24| 10[4550x1700x2700mm DELMIA 0,00 1 0,00
25
26 Montag ion 01 Investition (€) 15,000,00 ... |Investition (€) 1.597,19)
27 |POS |Syst 1 th ich g |Herstell Bestell Einzelpreis (€) |Anzahl G preis (€)
Transportbehaelter
28 1]1200x1000mm, verzinkt Braucke 7724-91E 17435 2 348,70
Werkstuecktraeger
29 2[400x300x120mm Stucki LWEB2412LF 0,00 1 0,00
Transportbehaelter
30 3[1200x1000mm, lackiert Braucke 7724-11E 12424 2 248 48
Werkstuecktraeger
31 4|600x400%320mm Stucki LWB2632 1.000,00 1 1.000,00
- |32 5[Werkbank 1300x750x840mm Fari M4-8013-13 0,00 1 0,00
=33
geschatzte | berechnete |
34 M 02 iti 1][! Investition (€} 0.00) >
4 < » »\MontageTemperaturfiihler (WLB) { Tabellel £ Tabelle2 £ Tabelle3 1' il

Figure 237: Print-out of a Station Report
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5.Allowance Sets

5.1 General Information

Times can be supplemented by an allowance set. Allowance sets are created
in the project library.

For more information on how to create allowances, please refer to the Project
Library Manual.

Allowance sets are always valid for the project.

Two allowance sets with three allowances each are defined in the example
database:

= Personal distribution time
= Actual distribution time
= Recovery time

Another allowance can be configured freely.

How does one assign allowances?
To sequence or sequence level:

1) You can select an allowance set that is valid for all objects lower in the
hierarchy on the technical nodes that are located above the processes or
procedures. If, as shown in the example, you select the allowance set
Without, all objects below this node are supplemented by the allowance
set Without (ohne).

General l Time Structure | Balancing | Simulation | Notes | Version Informatic

Process Name lManufacturing

Ficaess Humber [New FStandard NEW
Default Allowance Set | | Standard

has Process Graph ' [FG)

Premises |
PaT-Curve |
Write Change Protocol [V

Figure 238: Select Allowance Set
Exceptions

If processes already have an allowance set allocated to them, i.e. the property
allowance set is NOT empty, these allowance sets are not overwritten.

™ The Preassignment allowance set is valid only for the objects that have not yet
assigned an allowance set.

On the process or procedure itself:
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2) Select the allowance set.

> If you have selected a valid allowance set, the individual allowances are
displayed under Allowance % and the respective time type is supple-
mented. The supplement value can be found under allowance times.

3) You can overwrite individual percentages of the allowances and thus
define allowances that deviate from the allowance set. This is possible
only if the allowance set Standard has been selected.

Why are two allowance sets used in the example?
Two allowance sets are created in the example database; the allowance set
"Standard" and the allowance set "Without".

The allowance set "Standard" is the actual allowance set. All allowances were
defined in it.

The allowance set "Without" sets all allowances of the allowance set "Stan-
dard" to zero.

If you have assigned an allowance set to an object, the allowances on this ob-
ject remain active unless you explicitly switch them off. This process is very
easy with the allowance set "Without". The effect will be explained in the fol-
lowing example:

Example
You have assigned the allowance set "Standard" to objects A and B.

Both objects are to be calculated without an allowance set in the next step.
Standard

Ohne Hilhoutl
= No allowance set is selected for object A.

Standard

= The allowance set "Without" is selected for object B.

Result

Object A continues to be supplemented by allowances
Object B has no further allowances.

5.2 Importing and Exporting Allowance Sets

Since an allowance set is valid only within a project, but often the same allow-
ance set is to be used in several projects, it is possible to import and export al-
lowance sets.

5.2.1 Exporting an Allowance Set

1) In the project library open the context menu on the allowance set that you
want to export.

11) Select Application / Export allowancesetprocess.
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[=1-E5 Project Library
< Change Orders
-4y Planning States
<=3 Components
[#-4=4 Filter and Variants
[=-4Z3 Project Premises
5] 4= Allowance Sets
El =4 Allowance Set Process
Ils st Mew »
i H i o Change Protocol
-4 Allows  Evecute Script
(-4 Allows Export allowancesetprocess
[+ PoT Curve
-4 Media
[+ Premises
-4 Shift Mode

GOt
Copy

Paste

Figure 239: Export Allowance Set

12) Set the location for saving the export file in the dialog that opens. If there is
a file with the same name in the directory, you have the option of overwrit-
ing it.

Overwrite file? =5 ; |

\ ? ) Thefile C:\Standard.txt already exists, Do you want to overwrite it?
N

Yes No

Figure 240: Overwrite Existing Allowance Set File

13) After the export has been successfully executed. you will be notified that
two export files have been created.

2uschlagssatz-Export ) : _)5]

Die Daten wurden nach C:\Zuschlage\Standard.txt und C:\Zuschlage\Standard_childs.txt exportiert.

Figure 241: Allowance Set Exported

Both text files must always be used together and they should not be changed
manually. One file has the same name as that of the allowance set, the other
also has the allowance set name plus the extension _childs. Only the file
without the extension is selected when importing.

5.2.2 Importing an Allowance Set

1) Open the project into which you want to import the allowance set.
2) Open the context menu on the project node.

3) Select Application / Import allowancesetprocess.
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Figure 242: Import Allowance Set

3. Select the allowance set to be imported in the dialog that opens. Always
select the file WITHOUT the extension _childs.

4. If an allowance set with the same allowance set name already exists in the
project library, you will have the opportunity to overwrite it. Click the Yes
button.

Allowance set import . v;; 5]

An allowance set named 'Ohne’ already exists. Do you want to overwrite it?

Yes No I Cancel I

Figure 243: Overwrite Existing Allowance Set

5. If you do not want to overwrite the allowance set ('No' button is clicked),
you will be prompted to assign a new name for the allowance set in the
next dialog.

Enter a new Name for ‘Ohne’ :

Figure 244: Enter New Name for the Allowance Set

» After you have confirmed the input of the new name with OK, the import is
started and you receive a message with the number of imported allowance
sets.

Allowance set import x|

Created allowance set with 16 allowances.

Figure 245: Message after a Successful Import of the Allowance Set
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6.Upgrade of Version 5.14 on Higher Versions

Initial Situation Version 5.14
Two databases were used in version DPE 5.14 and previous versions:

=  DB-Database
= DB-Ergotime

Processes were saved in the DB database, the time analyses in the DB-
Ergotime database. FinderControl was necessary to edit time analyses in the
DELMIA Process Engineer®.

There are two plantype sets in version DPE 5.14:

= Standard KMU (German plantype set)
= Standard SME (English plantype set)

Version: 5.15 or Higher
= As of version DPE 5.15 there is only one database. The FinderControl is
no longer used for the editing of time analyses.

= Only one plantype set is required for different languages now.

6.1 Procedure

In the following, the steps necessary to update the plantype sets and to trans-
fer time analyses from the DB-Ergotime database to the DB database will be
shown.

1) Execute the upgrade from version DPE 5.14 to higher versions

The Finder Control continues to work after the upgrade.
There is no datacard directory in the library after the upgrade.

= The configuration is applied only after the ergoplan.ini is re-imported.

2) Adjust Plantypeset
Extend the plantype set with the analysis methods that you want to use.
The plantype set Standard-KMU.ini (Standard-SME nameshort =
standard-ger) is available for this. With it you can add all analysis methods
to your existing plantype set as a new plantype.
You can read more about this in the section Extending the Plantype Set

» - The new plantypes for STM are created.
- The configuration is adjusted.
- Some plantypes must be deleted "manually".
The following plantypes are to be deleted in the German plantype set
(Standard KMU):
- MTM1-analysis
- MTM2-analysis
- UAS-analysis
- MEK-analysis
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3)

4)

- STD-analysis

- Formula

- General time component

- Directory time control (if not used)!

- Parametrizable process (if not used).

Repeat the procedure for the English plantype set. The following plantypes
are to be deleted in the English plantype set (Standard SME):

- MTM1-Analysis

- MTM2- Analysis

- UAS- Analysis

- MEK- Analysis

- STD- Analysis

- Form

- General Time Element

- Standard Time Measurement (if not used)!

- Parametrizable Process (if not used).

The settings for the analysis methods are applied when importing. Despite
this, they must be opened for editing and SAVED once before creating the
first process analysis.

Changing the name of the plantype set

As of version 5.15, plantype sets are translated via rlg files. Therefore only
one plantype set is required for different languages now. Change the name
of the PTS (Standard KMU to Standard SME).

Revising script actions and script assignments

Manually delete all script actions, script assignments, and scripts from
Version 5.14.

A script is used to import the script actions, script assignments, and scripts
for version 5.15.

Starting from version 5.17 you can alternatively import scripts through
menu Tools / Import / Script, if these scripts are present as files with the
ending .ini.

For more information, please refer to the System Library Manual.

5)

6)

Datacards and datacard entries

Check whether the datacards and datacard entries are available in the

system library. If this is not the case, the datacards must be configured:
Configuration Manager > Types > archivroot (Library) > parent-child relation >
datacardfolder:: datacard > Parent-child information > tree view to Yes.

Then the datacards and the datacard entries must be imported. How
datacards and datacard entries are imported is described in the PPR-
Navigator manual.

Converting time analyses

You can transfer all of the analysis data from the DB-Ergotime database to
the DB database by using the EPDBUpdater.

m‘ For more information, please refer to the Administration Manual.
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>

7)

8)

All time analyses including the analyses linked to these time analyses are
transferred to the project.

Time components / time macros are also transferred to the project.

Only formulas are filed in the template of the system library. Formulas are
thus always available as project-spanning data.

Allowance sets can be imported with scripts. Allowance data are not trans-
ferred from the allowance set of the DB-Ergotime for processes transferred
or upgraded from version 5.14. You can read more about this in the sec-
tion Allowance Sets.

The context menu entries for opening the FinderControl.

If the context menu entries for opening the FinderControl are still active,
they must be switched off or removed from the configuration.

Execute STM Time Update

You accomplish the Time Update through the menu Tools/STM-Time Up-
date. You can accomplish the Time Update only if you activate the field Al-
low Time Update of the properties dialog of the project.

6.2 Extending the Plantype Set

Every analysis method is represented by its own plantype:

Figure 246: Analaysis Methods

Analysis Method Plantype

1 STM - UAS ergocomptimeanalysisUAS

2 STM - MTM-1 ergocomptimeanalysis MTM1
3 STM - MTM-2 ergocomptimeanalysis MTM2
4 STM — MEK ergocomptimeanalysisMEK

5 STM - STD ergocomptimeanalysisSTD

6 STM - SAM ergocomptimeanalysisSAM

7 STM — BasicMOST ergocomptimeanalysisMOST
8 STM — General Time Element ergocomptimeanalysisAZB

9 STM - Formula ergocomptimeanalysisFOR

Proceed as follows in order to extend a plantype set for the aforementioned
analysis methods:

1) Open the system library and select the plantype set to be extended.

2) Select Import plantype set in the context menu.

3) Select the plantype set Standard-SME.ini in the file selector that opens.

4) Activate Keep customization in the dialog that opens

- Create new plantypes is not activated.
Thus new plantypes are imported and your existing configuration is over-
written. In order to learn how to import plantype sets.
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m‘ For more information, please refer to the System Library Manual.

Import plantype set j x|

The import will overwrite the existing plantypeset
Standard-SMEemg and affect also all projects of this
plantypeset. No plantypes will be deleted. Continue?

™ Keep customization

[V Create new plantypes Cancel I

Figure 247: Import Plantype Set

» All analysis methods are available to you after the import is successfully

executed.
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