
EAS Engineering Automation Systems GmbH

LEEGOO BUILDER 

Applications
Real-world examples and system overview 

of the LEEGOO BUILDER proposal system 

in the mechanical and plant engineering industry

Diethard Struck 1st Edition



dedicated to my family



Document generation

Sales information

Variant con�gurator

Product building block sets
Product standards

Modularisation

Product knowledge
Customer requirements

Proposal preparation

Product con�guration
Plant project engineering

Project calculation

Calculation system

Proposal calculation

ERP integration

CRM integration

SAPfi interface

Pro�t calculation

Order data transfer

Imprint

Overall editing:
EAS Engineering Automation Systems GmbH
Zum Rüsperwald 40
D-57399 Kirchhundem
Dr.-Ing. Diethard Struck
1. Issue December 2008

Print: kay druck und medien, Kreuztal

All rights, including those to print extracts as well 
as the photo-mechanical reproduction, reserved. 
This book is not intended to provide recom-
mendations and only contains general notes. 
The utmost care was taken in the preparation 
of images and texts. However, errors cannot be 
excluded entirely. 
Author, publisher and quoted sources are not liable 
for any damages resulting from the implementa-
tion of their thoughts and ideas.
Product names are used without any warranty of 
their free usability in this book. 

LEEGOO BUILDER 

Analyses Reports

Customer view

Support for task types
assemble to order (ATO)
engineering to order (ETO)
make to order (MTO)
pick to order (PTO)



Content

Preface

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   7

Proposal solutions for the investment goods industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   8
Objectives, requirements and bene�ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
Company vision and company history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

2. Application types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Individual machines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
Plants as lines of individual machines (production lines) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15
Machines with a plant character. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
Large plants and turnkey projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
Applications in other areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

3. Building proposal solutions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Preparation with planning and knowledge engineering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20
De�ning building blocks and building block sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20
De�ning product con�gurators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
Clarifying, implementing, applying the proposal calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22
Results output with proposal and spreadsheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23
The journey of attributes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

4. Applications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Bühler AG Uzwil/Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28
Schindler Elevator Ltd., Ebikon/Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30
BEUMER Maschinenfabrik GmbH & Co. KG, Beckum/Germany . . . . . . . . . . . . . . . . . . . . . . . . .  32
Gebr. Schmid GmbH + Co., Freudenstadt/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34
Handtmann A-Punkt Automation GmbH, Baienfurt/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . .  36
ALD Vacuum Technologies GmbH, Hanau/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38
Rhein-Nadel Automation GmbH, Aachen/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40
FELSS GmbH, Königsbach-Stein/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42
VAG-Armaturen GmbH, Mannheim/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Schelling Anlagenbau GmbH, Schwarzach/Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
Polysius AG, Beckum/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
BRÜCKNER Trockentechnik GmbH & Co. KG, Leonberg/Germany. . . . . . . . . . . . . . . . . . . . . . .  50
MAG Boehringer, Göppingen/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52
LOESCHE GmbH, Düsseldorf/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54
Hans Lingl Anlagenbau und Verfahrenstechnik GmbH & Co. KG, Krumbach/Germany . . . . . . . .  56
GROB-WERKE GmbH & Co. KG, Mindelheim/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58
Rosendahl Maschinen GmbH, Pischelsdorf/Austria  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
Ammann Group Holding AG, Langental/Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62
Bruker AXS GmbH, Karlsruhe/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64
Hitachi Power Europe GmbH, Duisburg/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66
HAGER + ELS˜SSER GMBH, Stuttgart/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68
Siemens AG Energy Sector, Mülheim a. d. Ruhr/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70
Hosokawa Alpine Aktiengesellschaft, Augsburg/Germany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .72
SwissTex Winterthur AG, Winterthur/Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74
Rekers GmbH, Mechanical and Plant Engineering, Spelle/Germany . . . . . . . . . . . . . . . . . . . . . .  76
IMA Klessmann GmbH, Wood Processing Systems, Lübbecke/Germany . . . . . . . . . . . . . . . . . .  78
Glatt GmbH, Binzen/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80
Doppelmayr Seilbahnen GmbH, Wolfurt/Austria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82
Doppelmayr Garaventa AG, Goldau/Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83
RheinEnergie AG, Köln/Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84

5. LEEGOO BUILDER – The Proposal System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87

LEEGOO BUILDER Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87
System design of the LEEGOO BUILDER proposal system . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88
Optional system modules and functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90
Operating modes of the proposal system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91
LEEGOO BUILDER Editions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92
Overview of the advantages and bene�ts of LEEGOO BUILDER . . . . . . . . . . . . . . . . . . . . . . . . .  92

6. Summary & outlook – glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93

Summary and Outlook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
Glossary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96



» And now we even  
standardise our  
special machines� «
 A visionary from mechanical and plant engineering



» If at �rst, the idea is 
not absurd, then there 
is no hope for it «
  Albert Einstein



Preface

This book attempts to provide an 
insight, comprehensible from the 
user and company perspective, 
into today’s possibilities to improve 
the proposal process. The focus is 
therefore on concrete case examples 
of proposal solutions employed by 
companies in the investment goods 
industry. The book is to be under-
stood as an account of practical 
experiences. 

These experiences are based on the 
work and projects related to the con-
ception, development, extension and 
introduction of proposal preparation 
solutions on the basis of the LEEGOO 
BUILDER proposal system. 

The applications documented in this 
book refer to proposal solutions that 
I, together with the EAS team, con-
ceived, designed and implemented 
in cooperation with the relevant 
customers from 2000 to 2008. 

EAS has been working on the de-
velopment and introduction of the 
LEEGOO BUILDER proposal system 
as a standard software product from 
its inception in 1998.

I hope that interested readers will �nd 
case studies in this book with which 
they can identify with regard to their 
own problems and challenges. This is 
particularly important to me because 
the many expert discussions over 
the last ten years showed, time and 
time again, that people interested 
in the topic often have little or no 
information on existing possibilities for 
improving the proposal process. 

The many, and in parts very differently 
designed, proposal preparation appli-
cations that nonetheless are all based 
on LEEGOO BUILDER as standard 
software demonstrate the large band-
width of requirements and working 
methods occurring and to be suitably 
solved in the areas of mechanical, 
special machine and plant engineer-
ing. The case studies are focussed 
on, but not limited to, the areas of 
mechanical and plant engineering.

The book is structured in such a 
way that each page can be read, or 
quickly scanned, individually. It pri-
marily describes WHAT was built and 
applied in each application but not 
HOW the solution was implemented 
in a functional sense. This would have 
gone beyond the scope of this book. 
If required, details can be requested 
from EAS and I warmly invite you to 
do so. We are also happy to take on 
board information concerning errors 
and criticisms in order to further 
develop this representation. 

When writing a book, probably 
everybody will realise that thanks are 
due to many people, because system 
development, customer projects and 
the creation of this book, too, are 
always a team effort.

Ten years ago, everything reported 
here was just an idea and a vision.  
A special thank you is therefore exten-
ded to the �rst pilot customers for their 
trust, their patience and their many 
constructive ideas. The comprehen-
sive requirements, too, helped us and 
the LEEGOO BUILDER product to 
progress. 

Gebr. Schmid GmbH + Co. in 
Freudenstadt, Germany, is the �rst 
LEEGOO BUILDER customer. Here, 
I would like to thank Mr Christian 
Schmid and Mr Lang for their 
cooperation. 
At Bühler AG, I would like to thank 
Mr Straub and Mr Hofer for the 
opportunity to contribute to such a 
comprehensive proposal preparation 
solution.
At Polysius AG, I would like to 
express my thanks to Mr Haverkamp 
and Mr Empting. 
At Schindler Elevator Ltd., I would like 
to thank Mr Greter, Mr Schmid and 
Mr Schaub � also for some evenings 
spent together in the beautiful Luzern. 

I would also like to extend my great 
gratitude to all the customers and 
project partners that are not 
mentioned here. 

The members of the EAS team always 
have been, and still are, standing full 
square behind the development of our 
product. I owe them my gratitude and 
high regard. We all had, and still have, 
much to learn � a painful process 
at times � to create and enhance a 
universally deployable solution for the 
diverse range of practical require-
ments.

Many thanks also to all those that 
contributed to the creation of this 
book. 

I would like to mention my parents 
with gratitude. I have to thank my wife 
and EAS co-partner, Martina Struck, 
for having been able to work on the 
realisation of the idea of LEEGOO 
BUILDER for many years with such a 
high intensity. She has never doubted 
this idea. Our children, Pascal and 
Marcel, too, often had to get by 
without me and the question, "When 
will you be back again?" was asked 
many a time.

A heartfelt thank you to all of you.

Diethard Struck
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1. Introduction



Proposal solutions for the investment goods industry

The following observations are 
intended to provide an introductory 
representation of the proposal solu-
tions resulting from my experience in 
mechanical and plant engineering as 
well as a number of additional areas 
to date.
The following criteria illustrating the 
diverse nature of proposal solu-
tions within the investment goods 
industry do not constitute a claim to 
completeness. They are typi�ed by 
different working methods, e.g., the 
use of product con�gurators or the 
selection from price lists or a mix of 
both, as well as  the customisation 
of the proposal system. Experience 
and sample solutions provide the 
best foundation for the ef�cient and 
optimised alignment of this solution 
design approach.
The delineation of application types 
in the next chapter provides a more 
detailed grouping of the application-
technology scenarios.

» Proposal system
I would describe a proposal system 
as a computer program that holisti-
cally and consistently supports all 
the tasks that are typically required 
for the preparation of proposals. 
This book exclusively refers to the 
LEEGOO BUILDER proposal system 
which is tailored to the requirements 
of the investment goods industry. 
When LEEGOO BUILDER is applied 
to the proposal preparation, the 
products concerned often are 
"engineered products" as exempli�ed 
by the applications below. 
However, there are also application 
examples from other areas such 
as building equipment providers 
(emergency lighting systems) or utility 
companies such as municipal depart-
ments of work offering their custom-
ers, for example, a connection to the 
power grid, including transformer and 
earth works.
A proposal system can be used with 
or without product con�gurators. 
Consequently, the proposal system 
is far more than just a "con�gurator" 
because it must support all relevant 

activities that are part of the proposal 
preparation, including, for example, the 
proposal calculation, the generation of 
results documents and much more.
The proposal calculation can domi-
nate the proposal process to varying 
degrees � from the simple summation 
of list prices for machine tools based 
on a building block set right through 
to the complex calculation of a turn-
key project as well as any thinkable 
mix thereof.

» Project engineering and 
calculation system

Under certain conditions, a proposal 
system is also referred to as a project 
engineering or calculation system. 
Particularly in plant and large-scale 
plant engineering, where proposals 
are processed as part of customer 
projects, the users refer to themselves 
as project or calculation engineers. 
What is being built and calculated are 
bills of quantity. The bill of quantity 
de�nes the technical solution of a 
potentially large scope of supply and 
services. 
It is the input to the pre-calculation 
which, mostly in many columns 
based on a variety of different types 
of costs and hours, leads from the bill 
of quantity to the proposal calculation. 
Weights often play an important part. 
Generated spreadsheets represent 
the calculation in a commercially 
printable format right through to the 
contribution margin.
The applications in this environment 
range from machines with a plant 
character such as industrial mills to 
turnkey projects such as cement 
plants, power plants and many more.
In cases where all or nearly all cal-
culation master data such as costs, 
hours, weights, etc. are freely entered 
for the proposal items, the proposal 
system has the character of a calcu-
lation system. In these situations, the 
building block concept does not lend 
itself as a basis for proposal process-
ing. In most of these cases, product 
con�gurators and product logics 
are not feasible. Here, I would like 
to draw the reader’s attention to the 

application of Hitachi Power Europe 
GmbH where the proposal process is 
designed in such a way.

» Product con�gurators
A proposal system can, but need 
not, comprise "product con�gurators" 
to assemble customer-speci�c product 
variants based on the product logics 
de�ned in them. Large-scale plant 
engineering, too, allows the compre-
hensive use of con�gurators as the 
applications of Bühler AG, Schindler 
Elevator Ltd., Polysius AG, GROB-
WERKE GmbH & Co. KG and others 
prove. For the applications described 
in this book, many examples of 
con�gurators are represented pictorial-
ly to illustrate the wide �eld of applica-
tions. Often, more is achievable than 
the experts in their various �elds think 
possible at the outset.
When the proposal preparation 
process is to be largely con�gurator-
based, some users prefer to have all 
manual-interactive functions neces-
sary for de�ning special features hid-
den. In this case, the user is working 
in a strictly logics-based fashion. 
Example: Bruker AXS GmbH, con-
�guration of diffractometers. 
This type of task is called ATO (as-
semble to order), i.e., the target are 
assembly variants.

» Catalogues and price lists
In the case of the proposal process 
involving special customer require-
ments, special solutions, alterations 
and overhauls as well as in the case 
of new developments, etc., it is 
understandable that the proposal 
items cannot be derived from the 
product con�gurator logic. This logic 
either does not exist at all or does not 
exist yet. The proposal system must 
therefore allow the manual-interactive 
creation of proposal items and their 
subsequent textual and calculative 
modi�cation. In this scenario, building 
blocks, e.g., sales assemblies, can 
be selected and included manually 
from the catalogues and/or price lists 
stored in the proposal system.
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» Sample solutions and reuse
The search for similar solutions, 
combined with copying from and 
editing existing Excel sheets, is an 
initial condition that EAS encounters 
in many companies. This principle 
of similarity can also constitute an 
important working method for a 
proposal system. The comprehensive 
support of the similarity principle is 
a must for using the system with an 
emphasis on project engineering.

» Free proposal items
In addition to predetermined "build-
ing blocks", so-called "free items" 
can be created for a proposal when 
a predetermined building block does 
not exist. Conceptually, this will al-
ways be the case for the conventional 
working method without a dedicated 
proposal system when a row in an 
Excel spreadsheet is executed, i.e., 
when working without reference to 
project- and proposal-neutral sales 
and calculation master data � the 
so-called "LEEGOO building blocks". 
With few exceptions in the invest-
ment goods industry, free items are 
required in almost all applications for 
the de�nition of special features.

» Proposal process
The proposal system must provide 
consistent and ef�cient support for 
the entire proposal process via a 
central database. To this end, one or 
more working methods that both ful�l 
the practical requirements and are 
justi�able in terms of the maintenance 
effort need to be set up as part of the 
system implementation. This process 
is greatly aided by the use of sample 
solutions in the form of applications 
that are already implemented.
The working methods are implement-
ed by "customizing". This alignment 
in terms of the application technology 
is essential for the practical success 
and the effective use of the system. 
The application technology can differ 
depending on con�gurable products, 
different business areas and the 
implementation phase of a proposal 
system, e.g., little logic to begin with 
and gradually more and more pro-
duct con�gurators with embedded 
logic. 

EAS experience tells us that one 
should not aim for an "over-automa-
tion" in conjunction with the system 
implementation as otherwise there 
will be a danger of not being able 
to reach the ambitious goals fast 
enough. 
Occasionally it is preferable to begin 
with application techniques that are 
easier to achieve, e.g., on the basis of 
price lists, possibly even starting from 
product structures and data that have 
previously been built up with consid-
erable effort. The proposal solution 
can then gradually be supplemented 
with con�gurators.

» Types of use
A proposal system must be functional 
via the network and often also equally 
so in its mobile use on PCs and note-
books. A so-called remote operation 
is supported for the worldwide use of 
the system. In remote operation, the 
proposal system runs on a terminal 
server (see Citrixfi).

» Central database and 
replication in mobile use

From an EAS perspective, the pro-
posal system must be based on a 
central database. Mobile users work 
with a "local" database which they 
synchronise with the central database 
via replication mechanisms.

» Delineation from ERP systems
The proposal system represents a 
front-end solution for the sales force, 
project engineering, pre-calculation 
and, with analyses, also for con-
trolling, i.e., a pre-stage of order 
processing with ERP systems. 

» Variant con�guration in ERP
The con�guration of variants in a 
proposal system follows a user-, 
function- or process-oriented ap-
proach that results in the build-up of 
a proposal bill of material. In contrast, 
variant con�gurators in ERP systems 
are used to generate variant bills of 
material as part of order processing. 
This should not be confused with a 
proposal system in the aforemen-
tioned sense.

» Interface to the ERP system
There may be interfaces between the 
proposal and the ERP system, e.g., 
for adopting cost data from ERP in 
the proposal system or for adopting 
order data from the proposal in the 
ERP system. These interfaces can be 
very important for certain companies 
and irrelevant for others.

» Delineation from CRM systems
A proposal system is not a CRM sys-
tem, it merely has points of contact 
with it. In the experience of EAS it 
has been shown that it is generally 
not sensible to introduce a proposal 
system at the same time as a CRM 
system because the sales depart-
ment and other involved parties may 
over-extend themselves. The cor-
responding decision is driven by the 
bene�ts side. Experience shows that, 
in the area of "engineered products", 
a proposal system is given priority 
over a CRM system in terms of
necessity.

» Interface to the CRM system
The proposal system can be fully 
integrated with a CRM system or just 
loosely linked. Fully integrated means 
that the proposal system is called 
from inside the leading CRM system 
for a customer and a project in order 
to perform the proposal processing 
there. In most cases, loosely linked 
only means that company address 
data and, if applicable, correspond-
ing contact details are exported from 
CRM, mostly as a �le, and cyclically 
imported into the proposal system. 

» Consistence
The entire proposal process should 
be consistently supported and 
organised on a company-wide basis 
in a proposal system with a central 
database. This is organised data 
processing. It must be born in mind 
that data and logic maintenance by 
administrators must be performed 
simultaneously with the operative 
application. Especially in the case 
of world wide applications, this is of 
elementary importance because of 
time differences.
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The previous section highlighted 
important basic requirements, based 
on the experience of EAS and its 
customers, that a powerful proposal 
system must meet for its use in the 
investment goods industry. 
The cooperation of EAS with its 
customers further resulted in the 
identi�cation of the following typi-
cal objectives without a claim of 
completeness. Readers can com-
pare these requirements with those 
relevant to their own organisation.

» Motivation
 Á Replacement of legacy systems, 
mostly developed in-house; replace-
ment of Word/Excel methodology; 
replacement of mainframe solutions

 Á Performance improvement in sales, 
project engineering, calculation

 Á Increased turnover and EBIT

» Ef�ciency and quality
 Á Faster proposal preparation and 
preparation of more proposals with 
the same team

 Á Higher quality of proposals

 Á Clarifying and capturing customer 
requirements earlier and more    
accurately

 Á Reliable and error-free proposals

 Á Ensuring the feasibility of solutions

 Á More consistent proposal prepa-
ration in terms of methodology, 
technology, calculation and docu-
mentation

 Á Very fast and easy implementation 
of proposal changes

» Knowledge management, 
product complexity & variance

 Á Enabling experts to set-up their 
own product con�gurators without 
any programming skills

 Á An organised product and variant 
management appertaining to a 
planned product variance, adjusted 
to market requirements, reduces 
product complexity and avoids an 
unnecessary "internal" variance 
inside the company

 Á Worldwide provision of easily appli-
cable product/technology knowledge 
in con�gurators for the sales force; 
preserve and secure for the company

 Á  Introduction of new employees at 
new company sites, particularly in 
expanding companies; easier built-
up and relocation of production 
facilities; improved on-site compe-
tence

Objectives, requirements and bene�ts

» Organised data maintenance
The set-up and maintenance of 
master data for the proposal process 
such as building blocks (sales as-
semblies) with proposal texts in the 
required languages, cost and price 
data, building block sets (maximum 
structures) as well as product con-
�gurators with their product logics 
should be a centralised process. This 
is to be understood in the sense of 
an organised product and variant 
management by product administra-
tors employed for this purpose. 
This structured, systematic and 
holistic processing of the product 
data, and possibly the product lo-
gics, unites the views of the specialist 
departments involved, such as sales 
(what does the market want?; sales 
texts), calculation (costs, prices, 
calculation process) and technology 
(product structures, product logic) 
under the proposal system. Different 
plant sections in plant engineering 
are also brought together. 
Experience shows that this approach 
results in a higher degree of product 
modularisation and standardisa-
tion and a lesser degree of product 
complexity. Order simpli�es matters. 
The result is an improved commu-

nication and understanding of the 
parties involved, e.g., from sales to 
customers and from sales to order 
processing and design of�ce. In 
addition, the maintenance effort 
becomes measurable. The proposal 
system makes the administrative 
work on the product data and logics 
easier to plan and more transparent. 
In a company with several sites, e.g., 
in the case of a plant engineering 
business, data maintenance may 
need to be organised in two stages. 
The core team at headquarters has 
overall control. In addition, there may 
be administrators and key users in 
individual business areas and/or at 
individual sites. This may be due to, 
for example, varying degrees of pro-
duct expertise (con�gurator setup) or 
local circumstances, e.g., regarding 
proposal representation.

» Proposal preparation should
be more ef�cient and faster

Users should use the proposal 
system for the ef�cient preparation of 
proposals and calculations and NOT 
to perform master data maintenance. 
They should be suppored by the 
system to ensure that proposals are 
delivered fast, error-free and with 

great customer bene�t in order to 
achieve the best possible order pros-
pects. After all, the aim is to increase 
the company’s turnover and EBIT.

» Delineation from Word / Excel
An initial condition often found prior to 
the introduction of a proposal system is 
the personalised use of Word and 
Excel in the sense of "private data 
processing". Employees frequently 
create and maintain their own data 
sheets. Who actually calculates with 
which �gures und uses which texts is 
often not very clear. In most cases, 
two people will prepare rather differ-
ent proposals for the same inquiry. 
The proposal creators spend too 
much time preparing their "tools and 
associated data". This time is lost for 
the actual proposal processing and 
tracking. Using the available time to 
clarify customer requirements seems 
to be a more promising prospect than 
formatting documents in Word.

» The proposal system as a tool
That is why the sharpened tool 
"proposal system" should be made 
available for the use of the well-
trained proposal creators.
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 Á Introduction or expansion of a 
decentralised proposal generation 
to free experts at headquarters for 
important tasks

 Á Creation of simple budget propos-
als, e.g., for individual machines 
- possibly con�gurator-based in the 
sales of�ce to free experts for other 
tasks

» System implementation
 Á Enabling the fast implementation 
using existing data; application 
without product logic possible

 Á A comprehensive spectrum of sam-
ple solutions for subtasks accelerates 
the implementation

» Sales master data maintenance
 Á Organisation of sales texts and 
translation process

» Con�guration / tree structure
 Á Con�gurators for use on different 
levels of the product structure such 
as machine, plant section, complete 
plant

 Á Learning how to build con�gurators 
in a few days; the product special-
ists build con�gurators themselves 
and without any programming skills 

 Á Enabling the comprehensive and sim-
ple representation of product logics

 Á Enabling the simple and fast gen-
eration of intuitive user interfaces 
for con�gurators

 Á Online tutorial through context-
related, expert-level help 

 Á Enabling �exible, free project engi-
neering for special requirements and 
solutions

» Proposal calculation
 Á Transparent costs and prices

 Á Ensuring the availability/use of 
always current and currently valid 
calculation master data for all users

 Á Comprehensive support of cost 
and price calculation right through 
to pro�t and loss calculation

 Á Freely de�nable calculation sheet 
as printable output

 Á Providing a better calculation basis

» Turnkey projects, teamwork
 Á Support of large proposals with, 
e.g., 10,000 items or more

 Á Several users should be able to 
work on one proposal at the same 
time � possibly at different sites

» Change management
 Á Support through change manage-
ment from release; WHO changed 
WHAT, WHEN, HOW?, e.g., 
proposal items, quantities, costs, 
hours, weights, prices, texts, con-
�guration attributes and many more

 Á Management of responsibilities

 Á Documented change history to 
ensure requests of customers and 
internal processes can always be 
answered

 Á Proposal versions with revision 
numbers; WHAT has changed?

» Document generation
 Á High-performance document 
generator for the creation of any 
type of results documentation

 Á Ensuring that proposals do not 
contain any text gaps; detection of 
non-current texts in a proposal to 
support a targeted retranslation

 Á Proposal documents must be able 
to be generated in a uniform yet 
�exible and modular fashion

 Á Support of price de�nition for struc-
tured inquiries (tenders, invitations 
to tender)

» Consistence
 Á The proposal process must follow 
a consistent and clearly structured 
procedure, particularly in the case 
of a global operation, possibly 
across different business areas

 Á Creation of a better basis for the 
execution of orders (amendments)

 Á If required, the integration of existing 
design programs must be possible

 Á CRM integration: The proposal 
program must be callable from a 
CRM system

 Á ERP integration: Adoption of sales 
items, including costs and prices, 
from ERP by the proposal system. 
Possible creation of a customer 
order in ERP via interface on 
placement of order

 Á SAPfi interfaces are often relevant. 
The competence of the proposal 

system’s provider is therefore a 
prerequisite

» Worldwide use supported by a
central database

 Á Data maintenance on a central da-
tabase is of elementary importance

 Á The so-called remote operation via 
Citrixfi Metaframe or the remote 
operation with Windows Serverfi 
Terminal Servicesfi must be sup-
ported (Thin Client technology) as 
this ensures the scalability for many 
users

» Mobile use on business trips
 Á Mobile use on notebooks with data 
replication to the master database 
at headquarters

» Sales alignment
 Á Offering solutions with a high custom-
er bene�t instead of selling products

 Á Alignment of the proposal prepara-
tion with customer requirements 
from a function-oriented customer 
view. The customer does not think in 
terms of bills of materials but in terms 
of functions and processes

» Analyses and reports
 Á The analysable proposal data 
enable worldwide forecasting and 
transparency for controlling and 
sales coordination 

 Á Identify and push back drivers for 
specialised solutions

 Á Direct generation of paper-based 
lists (e.g. PDF) from the system’s 
master data

» Evaluation of standardisation
 Á Delineation of standard, adap-
tive and special design; ability to 
specify a proposal’s degree of 
standardisation with regard to tech-
nology and price proportions

» Internationalisation
 Á User interface languages 

 Á Language of results documents, 
also in Unicode, e.g., Chinese; 
bilingual documents are a must in 
the Asiatic region, e.g., side-by-
side presentation of English and 
Chinese in the proposal text

» Performance � a must!
 Á The run-time behaviour is a pro-
duction factor for the users
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Company vision and company history

After passing his A-levels, a car 
mechanic apprenticeship, the author, 
Diethard Struck, born in 1955, 
studied mechanical engineering 
with the special subject production 
technology at the RWTH Aachen and 
received his diploma in 1982. 

In the following years he developed 
several company-speci�c project 
engineering solutions for a large Ger-
man plant engineering �rm in the iron 
and steel technology sector as as-
sistant to the Chair of Machine Tools 
of the machine tool laboratory, WZL, 
at the RWTH Aachen.
During this time he developed the 
deep relation to software solutions 
for the area of plant project engineer-
ing with con�guration and calculation 
as well as technical calculations. 
Large bills of quantity for plants were 
still written with pencil on paper in 
those days.
 
From 1987 to 1988 the author de-
veloped the foundations of a system 
that made it possible to map and 
execute product logic in terms of 
product con�gurators without having 
to write the extensive and rigid con-
trol structures of traditional computer 
programs. 

These ideas and concepts form the 
core of the LEEGOO BUILDER con-
�gurator that was developed later.

In 1988 followed the dissertation 
in the �eld of knowledge-based 
systems for mechanical and plant 
engineering.
The second phase of industry experi-
ence was the period from 1988 to 
1992 as a co-worker in the aircraft 

construction industry at the former 
MBB in Augsburg, Germany, today, 
EADS Deutschland GmbH. Initially, 
he headed various projects in the 
area of the Airbus A340 prototypes 
and later he took over as head of the 
Industrial Engineering department.

The author’s enthusiasm for plant 
project engineering software solu-
tions with con�guration and pro-
posal calculation continued unabated 
through the early 90ies. The jump 
into independence in 1992 was 
therefore the logical consequence 
with the foundation of the EAS Engi-
neering 
of�ce Dr.-Ing. Diethard Struck. From 
1992 to 1998 the author, together 
with the �rst members of staff, 
developed several knowledge-based 
applications with an extremely 
comprehensive product logic under 
contract of industrial �rms. The pro-
ducts were manufacturing schedule 
generators. These knowledge bases 
represent computer programs whose 
primary purpose is not the admin-
istration but the generation of data. 
The manufacturing schedules, gener-
ated with comparatively few inputs 
with manufacturing logics mapped 
in the speci�c applications, comprise 
the complete manufacturing informa-
tion for all work steps, work step data 
and lead times. 

Examples are the manufacturing 
schedule generation for aircraft sheet 
metal components, for grinding disc 
production, for cold-rolling and �nish-
ing of cold-rolled strip as well as a 
manufacturing schedule generator 
for multi-layer circuit boards.
The author developed the �rst 

product con�gurator for the proposal 
preparation in mechanical and plant 
engineering under contract and 
in cooperation with Gebr. Schmid 
GmbH + Co. in Freudenstadt, 
Germany, in 1995. The modular 
machines built from a large building 
block set are used for the production 
of circuit boards. 

The idea to develop universally 
useable standard software for the 
proposal preparation � particularly for 
use in mechanical, special machine 
and plant engineering � instead of 
company-speci�c solutions quickly 
took shape. 

The corresponding conception and 
software development began in 1997 
� the baby was named  
LEEGOO BUILDER � as a symbol for 
building block sets.

The founding of EAS Engineering 
Automation Systems GmbH for the 
development, marketing and imple-
mentation of LEEGOO BUILDER took 
place in 1999. EAS succeeded in 
winning the �rst major customers as 
early as 2000 � amongst them Bühler 
AG, Polysius AG, Schindler Elevator 
Ltd. and others. 

By 2009, the author, together with 
the EAS team, had continually devel-
oped the LEEGOO BUILDER system 
in close cooperation with the EAS 
customers and implemented it in 
more than 47 companies, most of 
which are machine and plant 
manufacturers. 

This book is an account of these 
experiences.
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2. Application types



Types of applications

 Á Introduction or expansion of a 
decentralised proposal generation 
to free experts at headquarters for 
important tasks

 Á Creation of simple budget propos-
als, e.g., for individual machines 
- possibly con�gurator-based in the 
sales of�ce to free experts for other 
tasks

» System implementation
 Á Enabling the fast implementation 
using existing data; application 
without product logic possible

 Á A comprehensive spectrum of sam-
ple solutions for subtasks accelerates 
the implementation

» Sales master data maintenance
 Á Organisation of sales texts and 
translation process

» Con�guration / tree structure
 Á Con�gurators for use on different 
levels of the product structure such 
as machine, plant section, complete 
plant

 Á Learning how to build con�gurators 
in a few days; the product special-
ists build con�gurators themselves 
and without any programming skills 

 Á Enabling the comprehensive and sim-
ple representation of product logics

 Á Enabling the simple and fast gen-
eration of intuitive user interfaces 
for con�gurators

 Á Online tutorial through context-
related, expert-level help 

 Á Enabling �exible, free project engi-
neering for special requirements and 
solutions

» Proposal calculation
 Á Transparent costs and prices

 Á Ensuring the availability/use of 
always current and currently valid 
calculation master data for all users

 Á Comprehensive support of cost 
and price calculation right through 
to pro�t and loss calculation

 Á Freely de�nable calculation sheet 
as printable output

 Á Providing a better calculation basis

» Turnkey projects, teamwork
 Á Support of large proposals with, 
e.g., 10,000 items or more

 Á Several users should be able to 
work on one proposal at the same 
time � possibly at different sites

» Change management
 Á Support through change manage-
ment from release; WHO changed 
WHAT, WHEN, HOW?, e.g., 
proposal items, quantities, costs, 
hours, weights, prices, texts, con-
�guration attributes and many more

 Á Management of responsibilities

 Á Documented change history to 
ensure requests of customers and 
internal processes can always be 
answered

 Á Proposal versions with revision 
numbers; WHAT has changed?

» Document generation
 Á High-performance document 
generator for the creation of any 
type of results documentation

 Á Ensuring that proposals do not 
contain any text gaps; detection of 
non-current texts in a proposal to 
support a targeted retranslation

 Á Proposal documents must be able 
to be generated in a uniform yet 
�exible and modular fashion

 Á Support of price de�nition for struc-
tured inquiries (tenders, invitations 
to tender)

» Consistence
 Á The proposal process must follow 
a consistent and clearly structured 
procedure, particularly in the case 
of a global operation, possibly 
across different business areas

 Á Creation of a better basis for the 
execution of orders (amendments)

 Á If required, the integration of existing 
design programs must be possible

 Á CRM integration: The proposal 
program must be callable from a 
CRM system

 Á ERP integration: Adoption of sales 
items, including costs and prices, 
from ERP by the proposal system. 
Possible creation of a customer 
order in ERP via interface on 
placement of order

 Á SAPfi interfaces are often relevant. 
The competence of the proposal 

system’s provider is therefore a 
prerequisite

» Worldwide use supported by a
central database

 Á Data maintenance on a central da-
tabase is of elementary importance

 Á The so-called remote operation via 
Citrixfi Metaframe or the remote 
operation with Windows Serverfi 
Terminal Servicesfi must be sup-
ported (Thin Client technology) as 
this ensures the scalability for many 
users

» Mobile use on business trips
 Á Mobile use on notebooks with data 
replication to the master database 
at headquarters

» Sales alignment
 Á Offering solutions with a high custom-
er bene�t instead of selling products

 Á Alignment of the proposal prepara-
tion with customer requirements 
from a function-oriented customer 
view. The customer does not think in 
terms of bills of materials but in terms 
of functions and processes

» Analyses and reports
 Á The analysable proposal data 
enable worldwide forecasting and 
transparency for controlling and 
sales coordination 

 Á Identify and push back drivers for 
specialised solutions

 Á Direct generation of paper-based 
lists (e.g. PDF) from the system’s 
master data

» Evaluation of standardisation
 Á Delineation of standard, adap-
tive and special design; ability to 
specify a proposal’s degree of 
standardisation with regard to tech-
nology and price proportions

» Internationalisation
 Á User interface languages 

 Á Language of results documents, 
also in Unicode, e.g., Chinese; 
bilingual documents are a must in 
the Asiatic region, e.g., side-by-
side presentation of English and 
Chinese in the proposal text

» Performance � a must!
 Á The run-time behaviour is a pro-
duction factor for the users

14



15



Individual machines, in terms of the 
application types used in the prepa-
ration of proposals differentiated in 
this book, typically form the basis of 
a machine manufacturer’s product 
range. The machines are grouped in 
more or less well-standardised types, 
series, designs and sizes. 
The proportion of customer-related 
special features varies from com-
paratively small (Bruker AXS GmbH) 
to large (free design of special 
machines). The desire to de�ne a 
planned, allowed product variance for 
matching the customer requirements 
at least in the shape of sales building 
block systems is clearly recognis-
able in most cases but developed to 
varying degrees. The new proposal 
system often is expected to support 
this process of modularisation and 
standardisation. The individual ma-
chines may often be integrated into 
production lines.

» Application examples

Bühler AG Roller mills, sifters, conveyor screws

BEUMER Maschinenfabrik GmbH & Co. KG Palletisers, packaging machines

Gebr. Schmid GmbH + Co. Process machines for PCB manufacturing

Handtmann A-Punkt Automation GmbH 5-plane HSC processing centres

ALD Vacuum Technologies GmbH Vacuum furnaces for heat treatment

Rhein-Nadel Automation GmbH Material charging systems

FELSS GmbH Rotary swaging and axial forming machines

Schelling Anlagenbau GmbH Cut-to-size saws (�gure right)

MAG Boehringer Machine tools

GROB-WERKE GmbH & Co. KG Machine tools (�gure left)

Rosendahl Maschinen GmbH Machines for cable production

Bruker AXS GmbH X-ray diffractometers

Hager + Elsässer GmbH Process and waste water treatment plants

HOSOKAWA ALPINE Aktiengesellschaft Powder processing and classifying systems

Rekers GmbH Machines for concrete block production

IMA Klessmann GmbH Wood working machinery

Individual machines

Some characteristics of a proposal system for simple to highly complex individual machines

Well-developed product building block sets do either exist or are de�nable

Product logic can be formulated with little or intermediate effort and is well-mapped in con�gurators

Often broad product spectrum, comprising many machine types, series, designs and sizes

Application to be performed by the sales staff itself in order to speed up the preparation of proposals

Provision of sales staff, possibly worldwide, with intuitively applicable product knowledge; safeguard product knowledge

Ful�lment of special requirements to a limited extent; however, they should be kept within reasonable limits

Achieving a consistent calculation based on centrally organised calculation data; consistent proposal documents

Customer-oriented formulation of sales texts: up-to-date, consistent, multilingual; well-organised translation processes

Proposal preparation for cut-to-size sawsProposal preparation for machine tools
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Production lines consisting of individual machines

Production lines are automated 
systems comprising individual ma-
chines that may be linked to realise 
speci�c processing and assembly 
processes. Often, there are indi-
vidual core machines that realise a 
major process inside this system. 
At Schelling Anlagenbau GmbH the 
saw shown on the left is the core 
machine in a cut-to-size plant. In ad-
dition, the plant realises the material 
transport, the loading and unloading 
of the processing machines and the 
storage of raw and �nished material. 
The individual machines represented 
�rst are therefore components of a 
line. Typically, the scope of supply, 
in addition to proprietary machines 
and equipment, comprises a more or 
less large proportion of buy-in during 
proposal preparation. Production lines 
usually mean project business. Before 
the actual proposal preparation, a 
plant concept taking into account the 
layout needs to be formulated.

» Application examples

Bühler AG Silo, grinding plant areas

Schindler Elevator Ltd. Elevator systems for high-rise buildings 

BEUMER Maschinenfabrik GmbH & Co. KG Conveyor systems for packets

Gebr. Schmid GmbH + Co. Module lines for the photovoltaic area

ALD Vacuum Technologies GmbH Vacuum furnace plants

Schelling Anlagenbau GmbH Cut-to-size plants with saw

GROB-WERKE GmbH & Co. KG Machining and assembly systems

Rosendahl Maschinen GmbH Plants for cable production

Brückner Trockentechnik GmbH Textile dry �nishing plants

Hans Lingl Anlagenbau GmbH Plants for heavy clay products

Ammann Group Holding AG Asphalt and concrete mixing plants

IMA Klessmann GmbH Lines for edge processing

Rekers GmbH Lines for concrete block production

» Examples of production lines
  Photovoltaic plants (see Gebr. Schmid GmbH & Co.)

  Circuit board plants (see Gebr. Schmid GmbH & Co.)

  Cut-to-size plants (see Schelling Anlagenbau GmbH)

  Pasta production plants (see Bühler AG)

  Conveyor plants (see BEUMER Maschinenfabrik GmbH&Co.KG)

Module line in the photovoltaic area

Machine for the desmear process

in a production line for circuit boards

Some characteristics of a proposal system for production lines (project business)

Proposal preparation starts with a fundamental plant speci�cation: Process and material �ow, layout

Solutions for production technology, conveyor technology, environmental technology, etc. are project engineered and offered

Solutions comprising linked systems, e.g., individual machines; speci�c machines realise the major processes

Alternative to linked individual machines there are also station sequences, e.g., in assembly and processing lines

Con�gurators can be used for individual "proprietary" machines, buy-in is also typical (external input)

For production lines the individual machines business is also relevant; therefore, must also be offered individually

Users in the specialist departments sales, project engineering and calculation; turnkey projects for large lines possible

Calculation is more complex than for individual machines; calculation with costs, hours; complex proposal documents
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Machines with a plant character

Some characteristics of a proposal system for machines with a plant character

Proposal processing typically begins with a design speci�cation calculation (mechanics, thermodynamics and others)

Comprehensive design on placement of order; con�gurators are an important component of a new proposal solution

Mid-size scopes of supply and services of up to 5,000 items; typically in-house production of core machine; buy-in is important

Long-lead items (large gearboxes, cast and forged components) are often critical for procurement

Integration of existing design programs may be necessary; alternatively a reimplementation can make sense

In addition to the use of con�gurators, free project engineering is important for proposal processing

Initial condition: Frequently characterised by Excel calculation sheets; texts are composed by copying in Word

Application not only important in-house but also on the move; considering changes and alternatives on business trips

For machines with a plant character 
it is quite typical that, given the basic 
customer requirements such as 
power (kW) or output (t/h) and other 
general preconditions, a suitable 
machine type is selected �rst. The 
design using speci�c and frequently 
complex calculation programs, e.g., 
the thermodynamic design of steam 
turbines (see �gure), may have taken 
place in advance. The proposal 
system therefore must be capable of 
seamlessly integrating existing calcu-
lation programs. However, integration 
is not always necessary.  
Processing with the proposal system 
begins with the results of this "basic 
engineering" step. In the case of 
LEEGOO BUILDER applications of 
this type, product con�gurators are 
used because such products com-
prise complex logics. There may be 
large tree structures with up to 5,000 
proposal items across 4 - 6 hierarchic 
levels. Calculation is often driven by 

costs, hours and weights. Enterprise-
internal transfer prices must be 
determined if "equipment" is to be 
incorporated in an overall project of 
the own group of companies (cf. page 
right "Large-scale plant engineering 
and turnkey projects"). The steam  
turbine is incorporated as a component 
of a turbo set. The turbo set can be 
incorporated in a scope of supply as a 
component of a power station. 
LEEGOO BUILDER is successfully 
represented in all component plants, 
as the applications demonstrate.

» Application examples

Siemens AG, Energy Sector Steam turbines (�gure above left)

Loesche GmbH Industrial mills  (�gure above right)

Polysius AG Industrial mills for cement production

FELSS GmbH Rotary swaging transfer lines

Hans Lingl Anlagenbau GmbH Kilns for heavy clay products

Doppelmayr Seilbahnen GmbH/Garaventa AG Circulating ropeways, special ropeways

The free project engineering in the 
LEEGOO BUILDER "Con�guration 
Editor" is used for implementing special 
requirements that are considered a 
normal in project business. Machines 
with plant character are often large 
systems comprising long-lead items 
that are critical for delivery times such 
as large gearboxes (mills), large cast 
components (steam turbines), etc. 
The early and precise clari�cation 
of requirements is a major factor for 
success.

Proposal preparation for industrial millsProposal preparation for steam turbines
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Large-scale plant engineering and turnkey projects

Some characteristics of a project engineering and calculation system in large-scale plant engineering

Project engineering, calculation and provision of complex solutions as plant sections, complete plants or turnkey projects

"Basic engineering" as �rst step with process and material �ow diagrams, layouts (not in LEEGOO BUILDER)

Large scopes of supply > 5,000 items; worldwide procurement; consortial partners; there are project managers

Project engineering and calculation in teams; usually, several project engineers need to edit a proposal simultaneously

Similarity principle and sample solutions are often important working techniques; comprehensive con�gurator use is possible

Complex proposal calculation; costs and prices in different currencies; internal transfer prices are often important

High proposal/order values; high degree of responsibility in technology and costs/prices; release process

Change management is elementary; many and comprehensive changes; long project time periods

The use of LEEGOO BUILDER in large-
scale plant engineering and for turnkey 
projects constitutes the application 
type which places the most demanding 
requirements on the proposal system. 
As in the case of production lines and 
machines with plant character, the 
�rst step is "basic engineering". Here, 
process design is to the fore (process 
diagram). The technical project engineer-
ing of the scopes of supply, also called 
bills of quantity, then takes place in the 
proposal system. The applications at 
Bühler AG, Polysius AG and Siemens 
AG, Energy Sector, are also proof of 
the bene�ts of a comprehensive use of 
con�gurators in large-scale plant engi-
neering. Very large tree structures make 
it necessary for the project engineering of 
one proposal to be carried out by several 
people simultaneously. The proposal 
system must be capable of handling bulk 
data, be internationalised and ef�cient. 
Change management becomes a must 
for the support of the organisation.

» Application examples

Bühler AG Mill plants (�gure above left)

Polysius AG Cement factories (�gure above right)

Hitachi Power Europe GmbH Fossil-fuelled large-scale power plants (�gure)

Siemens AG, Energy Sector Steam turbines for power plants

Gebr. Schmid GmbH + Co. Photovoltaic and other production plants

Proposal preparation for cement factoriesProposals for milling plants for food production

Proposal preparation for power plants
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Applications in other areas

Some characteristics of a proposal system outside mechanical and plant engineering

Proposal processing frequently takes place on the basis of catalogues and price lists by manual item selection

Con�gurators in the sense of product logic may be used (see VAG-Armaturen GmbH)

The proposal items on the priced level frequently represent materials with ERP material numbers

In most cases, the integration with ERP systems is important for the acquisition of sales items; order created from proposal

Among others, the new proposal system offers the advantage of the central, up-to-date database for all users

The support of handling and navigation in the item space enables a faster proposal preparation

Consistent proposal calculation based on the current and valid costs and prices; no data distribution necessary 

Quickly generated multilingual proposal documents with illustrative item images; realisation of corporate design

The depictions in this book are 
focused on the areas of mechanical 
and special machine engineering, on 
plant-related mechanical engineering 
and on large-scale plant engineering, 
including turnkey projects.

However, the LEEGOO BUILDER 
proposal system is not limited to 
these areas and is capable of  
con�guring and calculating any 
scopes of supply and services. The 
applications can therefore be suc-
cessfully implemented in further  
areas as illustrated by the examples at 
VAG-Armaturen GmbH and  
RheinEnergie AG.
In addition to the logic-based con�-
guration, the manual-interactive selec-
tion of items (pick to order � PTO) for 
the creation of proposal items is also 
important (see RheinEnergie AG). 

» Application examples

VAG-Armaturen GmbH Valves for water management

RheinEnergie AG Energy utility

In this case, the proposal items are 
drawn from prede�ned building blocks 
that are de�ned in LEEGOO BUILDER 
"price lists" and/or "catalogues�. 

The proposal calculation typically is 
based on item list prices and working 
times, plus additional costs for travel, 
freight and many more factors.
Customer- and enterprise-related terms 
and conditions that were negotiated in 
contracts may need be taken into  
account during the proposal calculation. 

In some cases, as for example for VAG-
Armaturen GmbH, tender inquiries are a 
frequent occurrence.  
It is also possible for several inquiries 
from different engineering of�ces to 
arrive for one project. 
The proposal system then should sup-
port the recognition of this fact and the 
consistent handling of all inquiries.

Gate valve in water managementProposal preparation for energy utility
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3. Building proposal solutions



Preparation with planning and knowledge engineering

Building block sets are the basis for 
each product con�gurator in 
LEEGOO BUILDER. The �gure page 
right shows such a maximum struc-
ture for a demo lathe. The hierarchic 
structuring is recognisable as a 
tree in the maximum structure. The 
design features of the basic machine 
in the upper area is always included 
in a proposal. Additional equipment 
and options complement the basic 
speci�cation. A real-world maximum 
structure will contain many alterna-
tive variants, e.g., due to different 
machine types, series, designs and 
sizes (see three-jaw power chuck). 
However, the building block set only 
maps the maximum structure for the 
con�gurable product. 
The selection logic is not visible here. 
That is part of a con�gurator 

explained on the next page.
Maximum structures may contain 20 
items but also 3,000 or more items. 
EAS experience shows that many 
building blocks and items in a build-
ing block set provide quantity but not 
necessarily complexity. It is advan-
tageous to differentiate all building 
blocks in a well-structured manner 
and to render them as tangible and 
concrete as possible. When a sales 
building block represents, e.g., a 
standard component or a standard 
assembly, it may even carry the ERP 
material number. The items in the 
building block set preferably should 
be matched with the materials used 
for processing in the ERP system. 
However, depending on industry and 
products, this may not always be 
achievable.

De�ning building blocks and building block sets

» Preparations
The approach adopted by EAS for a 
company interested in the LEEGOO 
BUILDER proposal system usually is 
to begin with a test installation and a 
trial phase. 
The aim of this chapter is to simplify 
and summarise this approach under 
the heading of "Getting started". 
However, some cases necessitate 
more in-depth clari�cations that can-
not be represented in a meaningful 
manner here. 
The collection of materials begins 
with creating a project folder for 
bundling the collected documents 
and details.

» Breakdown of the product-
  spectrum
The question about the con�gurable 
products on all levels of the product 
breakdown initiates the preparations. 
It should be noted that con�gurable 
products may be encountered on the 
assembly, machine and plant level 
and, therefore on all levels of the tree 
structure.

» De�ning a pilot product
We, together with the customer, 
select a pilot product on the 

machine level and, if applicable, also 
a plant type in order to build the �rst 
associated con�gurators which also 
provides some practical experience.

» Case studies as test case
Sample proposals for the pilot pro-
ducts, price lists, text modules and 
other sales documents are compiled in 
the project folder. 

» De�ning the proposal structure
The tree structure is being planned. 
In this exercise, the sale of individual 
machines and the sale of the complete 
plant must be differentiated because, 
in most cases, an option to offer plant 
components is desirable. It is de�ned, 
which building blocks are to have a 
con�gurator in which level of the tree 
structure.

» De�ning the building block world
If possible, sales building blocks, e.g., 
from Excel sheets with costs and 
prices, will be imported to LEEGOO 
BUILDER. Texts are added to.

» De�ning the product building
  block set
A product building block set, that is, 
a maximum structure of the relevant 

sales building blocks, is built in a 
desired hierarchic structure. In addition 
to mandatory components, the building 
block set also contains optional com-
ponents. Both mandatory and optional 
components can have alternative vari-
ants inside the building block set, e.g., a 
drive consisting of motor-1 with 12 kW 
and, alternatively, motor-2 with 15 kW.

» Creating a con�gurator
Next, the selection rules for the items 
in the building block set need to be 
devised. Excel provides a good tool for 
performing this task in a system-neutral 
and preparatory manner. The selection 
rules result in a demand for attributes 
such as performance, table length, etc. 
The necessary attributes for mapping 
the requirements and functions are 
de�ned in the con�gurator.
This then makes it possible to
implement the selection rules. The �nal 
step in formulating a con�gurator is the 
formulation of the rules for the caption 
of requirements. These are interdepen-
dencies between the attributes. 
Subsequently, an extensive test involving 
product specialists is performed until a 
release is possible.
The individual steps are explained in 
more detail below.

Building block set of demo example represented 

in the LEEGOO BUILDER building block set 

editor
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De�ning product con�gurators

» Knowledge engineering
Before creating, building and re�ning 
the actual con�gurator, the associated 
building blocks of all hierarchic levels 
of the tree structure and the maximum 
structure of the con�gurable product 
are formulated and implemented. 
Further additions and modi�cations 
are always possible. However, it has 
been shown that the structured pro-
duct de�nition in terms of the product 
building block set should have 
stabilised before the formulating and 
mapping the associated product 
logic. It is plausible that the "WHAT 
needs to be con�gured?" must be 
clari�ed before the "HOW does the 
logic work?" can be formulated 
because the logic refers to the 
building block set in terms of the 
so-called selection rules. The �gure 
above shows an extract from a 
tabularised elaboration as a sample. 
The rows represent items of the 
building block set in the left-hand 
columns. Attributes associated with 
the items are de�ned by name to the 
right of them. Attribute values that, 
in part, have a 1:1 relation to building 
blocks, are shown next to them. Other 
attributes are not associated with 
building blocks and represent 
customer requirements such as 
performance, output, etc.

» Building con�gurators
Components of con�gurators are:

 Á  Building blocks and associated data 
such as name, costs, prices, sales 
texts and, if applicable, images 
embedded in the texts

 Á  Building block sets (maximum 
structures)

 Á  Product logics: Selection logic and 
attribute logic

 Á  Graphic or tabular user interface

» Con�gurator attributes
Con�gurator attributes are the 
"variables" of the product logic.

They are labelled with language-neutral 
attribute names (see �gure left). 
The attribute names and attribute 
values are represented in multiple 
languages.

 » Selection rules
Selection rules are logical constructs 
that utilise attributes and their associ-
ated values to enable the formulation 
of selection conditions for items in 
the building block set. Therefore, a 
selection rule speci�es under which 
conditions a building block will be 
included in the relevant con�guration, 
in which quantity, etc. or whether it is 
not to be included.

» Attribute rules
Attribute rules map the inter-depen-
dencies of the attributes. They are 
used for the logic-based acquisition 
of customer requirements. Typical 
dependency types are "What is pos-
sible or not possible if �". "What is 
standard if ..." and also "What is 
relevant if ...". In most cases, the 
attribute logic is signi�cantly more 
dif�cult to de�ne than the selection 
rules.

» Graphical user interface
This book shows many examples of 
con�gurator interfaces. 
The �gure of the con�gurator, below, 
belongs to the elaboration described 
above (knowledge engineering).

Classic example of the �eld-speci�c elaboration of a maximum structure (building block set)

with associated attributes and values                  Source: ALD Vacuum Technologies GmbH

Example of a con�gurator based on the knowledge engineering detailed above 

 Source: ALD Vacuum Technologies GmbH
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Clarifying, implementing, applying the proposal calculation

» Knowledge engineering
The formulation of a proposal system 
best starts with specialists in the 
relevant �eld clarifying WHAT is to be 
calculated HOW. The �gure above 
shows a section from such a clari�ca-
tion. It is helpful to use Excel for this 
to be able to run at least a simpli�ed 
version of the test data together with 
the calculation process along with 
some lines. The more complicated 
access to factors, hourly rates, etc. 
can be inserted into the calculation 
process as constants in the cells of 
the calculation sheet. This represen-
tation is only used to document the 
calculation scheme!

» Building the calculation scheme
 Calculation master data with build-

ing block integration are, e.g., list 
prices, costs and hours of different 
types as well as, in some cases, 
weights. The representation of the 
calculation master data in LEEGOO 
BUILDER is achieved via freely 
de�nable database tables that are 
to be seen as part of the customer-
speci�c tables.

 Calculation master data for factors, 
e.g., material overheads factor, 
country factors, hourly rate may 
vary from site to site; possibly also 
in different currencies.

» User view 
 The LEEGOO BUILDER 

 "Con�guration Editor" contains 
columns in tabular representation 
for inputting the item-related 

 calculation master data (�gure 
below). Inputs of this kind are 

 made for, e.g., modi�ed assemblies 
as adaptive or special design as 
well as for so-called "free items". 
Free items represent, e.g., pur-
chased parts, assemblies or entire 
machines that are being inquired 
and that can be represented as an 
item in the proposal without any 
further subdivision.

» Processing / calculation
 The calculation master data are ac-

cessed during processing via SQL 
instructions.

 Processing is highly ef�cient and 
uses a freely con�gurable algorithm 
of the proposal calculation in 

 accordance with the expert 
 concept (�gure above).

» Maintainability / changes
 Maintainability through the admin-

istrator of the organisation is an 
important requirement due to the 
need for independence and fast 
internal responsiveness for the 

 veri�cation and, if applicable, 
the adjustment of a calculation 
scheme.

 The calculation results are output in 
columns of the calculation view 

 (�gure below). These results can 
also be represented in the proposal 
documents.

 The output in Excel calculation 
sheets as a so-called value added 
or contribution margin calculation 
frequently is an important, internal 
calculation result.

Classic example as a section from an expert speci�cation for a company-speci�c calculation scheme

Note: The representation in Excel is only for documentation NOT for application!

Example as a section from a LEEGOO BUILDER calculation scheme from the user’s point of view (simpli�ed demo example)

Example of a factor table in the LEEGOO BUILDER database (�ctitious data)
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Results output with proposal and spreadsheet

» Conception and planning
Conception and planning in the 
context of "document generation" 
begins with the speci�cation of the 
relevant proposal chapters. Based 
on these chapters, �exible layouts 
can be compiled as templates for 
speci�c proposal layouts in the 
"Document Generator" module of 
LEEGOO BUILDER. The �gure to the 
right shows two alternative proposal 
layouts. One layout for proposals 
and another one for orders (meaning 
order con�rmation).
The experience of EAS in mechanical 
and plant engineering regarding the 
standardisation of proposal docu-
ments led to the concept presented 
here. 
On the one hand, the aim is to stand-
ardise the visual appearance of the 
documents and, on the other hand, 
there must be suf�cient �exibility for 
the proposal presentation. There-
fore, the approach is to capture the 
relevant chapters and to implement 
them using the proposal templates. 
Relevant chapters include the fol-
lowing: Letter, cover sheet, table of 
contents, advantages of the solution, 
pricing, scope of supply speci�cation, 
etc. through to the chapter covering 
commercial terms and conditions.
However, the composition and 
sequence of the chapters is freely 

selectable so that the proposal layout 
remains adaptable to the customer 
requirements. For example, "exotic" 
chapters can be realised and, if 
required, applied to a speci�c 
country, without departing from the 
systematic approach.

» Document templates
The document templates are created 
by the administrator. The users are 
not allowed to change them but can 
apply the chapters de�ned that way 
to documents (�gure right).

» Multilingual capabilities
The �gure below shows a proposal 
document generated in two languages. 
This is a vital requirement for Asiatic 
languages.

Example of a generated proposal document (Source: ALD Vacuum Technologies GmbH)

Section of a generated bilingual proposal document (Source: BEUMER 

Maschinenfabrik GmbH & Co. KG)

Modular results documents

from standardised chapters
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The journey of attributes

The image to the right shows an ar-
tistic representation of the journey of 
attributes, together with their values, 
from customer requirements via the 
proposal and order data during order 
processing right through to speci�ca-
tions in an assembly drawing for the 
construction site. Many thanks to Mr 
Toni Greter, Director Process & Tool 
Management at Schindler Elevator 
Ltd. for the image and the lovingly 
rendered details.

Our small "Attributes" travelling band 
consists of three participants. GQ � the 
"Rated Load", HQ � the "Travel Height" 
and VKN � the "Rated Speed". Of 
course, there are many more partici-
pants on route on the real-world journey 
� often hundreds. Together, they form 
the speci�cation for the project journey 
and they evolve in the various project 
phases, both in the proposal stage and 
during order processing, right through to 
their assembly. Later, they can also be 
relevant for service and maintenance.

The optimum organisation of the 
large attributes travelling group of 
a real, complex project such as the 
elevator systems of a tower building 
and the frequently changing project 
and product requirements demand 
consistency in the system and a 
thought-through representation of 
the data.

The journey depicted in the �gure be-
gins at the top left with the customer 
requirements stated in the "Tender 
Speci�cation" of the customer en-
quiry. This can also be submitted by 
a planning of�ce instead of the end 
customer. 
In our case, the three travellers are 
very dominant quantities, because 
load, travel height and travel speed 
in�uence almost everything else in 
an elevator system. Here, one needs 
to visualise several elevators forming 
an elevator group. A tower has many 
elevator groups, each starting from 
speci�c �oors and terminating on 
speci�c �oors. The traf�c analysis 
is shown at the top of the image as 
a "Building Traf�c" diagram. This 
determines the number of elevators 
required. Connected to this is the 

entrance principal layout (image top 
right). We call this initial step "Basic 
Engineering".
Now we continue our journey with the 
proposal system. A project and a �rst 
proposal are created. There will be 
others for alternative solutions, and 
one thing is absolutely certain � there 
will be changes. The paths in the 
image therefore form a cycle that, we 
hope, will end in an "Order".

The main project data such as mains 
frequency, building type, etc. are 
now input in LEEGOO BUILDER. 
The project phase is speci�ed for 
controlling and sales coordination 
(see �gure in the second row from the 
top). "Identi�cation" is the �rst phase, 
during which no proposal is created 
yet. Only when the "Tender" project 
phase has been reached and the 
criteria for proposal processing are 
met the decision is made whether to 
make a proposal. This approach is 
also known as "Strategic Selling". 

Only now, things are beginning to 
become serious in terms of proposal 
processing. A member of the sales 
force, or project engineer, creates the 
main items in the proposal system. 
These represent elevator groups and, 
from a sales perspective, consist of 
a number of identical elevators. This 
will change later during processing 
because there is a speci�c "Com-
mission" in SAPfi for each individual 
elevator. However, this is only men-
tioned here to provide an outlook. 
Next, the individual main items, each 
with a con�gurator of the selected 
product line, are con�gured. First, 
the con�gurator for a main position 
is opened. This status is illustrated 
by the left-hand image in the third 
row. Here, the values for the product 
attributes are entered and our three 
travellers assume a concrete shape: 
GQ = 1,600 kg, HQ = 156 m and 
VKN = 5 m/s.  
Understandably, only a few lead re-
quirements will be known in an early 
project phase and they, too, will prob-
ably change. Other attributes are set 
by the so-called con�gurator acquisi-
tion logic in terms of "What is stand-
ard, if �". However, all attributes will 

always have to have a valid value in 
order to make con�guration possible. 
This makes it possible to accurately  
specify for the recipient of the proposal 
on which clari�ed requirements, but 
also on which assumptions the pro-
posal and the associated proposal 
calculation is based. The clari�cation 
of the actual requirement progresses 
in the course of the proposal cycles 
and becomes increasingly accurate. 
An existing calculation program was 
integrated into the proposal solu-
tion for the elevator system’s design 
speci�cation (see image right 
"Toolbox").
The execution of the con�gurator for 
the current attribute values generates 
the tree structure shown in the image 
to the right.

Frequently, this requires manual-
interactive post-processing in the 
sense of free project engineering, for 
example, for the implementation of 
special requirements. This is done 
with the "Con�guration Editor" mod-
ule of LEEGOO BUILDER. In project 
business this module is as important 
as logic-based con�gurators and 
occasionally even more so. Due to 
space constraints, this essential 
range of topics cannot be treated 
further in this context.
In the fourth row of the image we 
reach the level dealing with generat-
ing results documents, e.g., "Main 
Data Overview", "Bill of Material", 
"Calculation Sheet", �SAPfi Output 
File� for the handover of order data 
and the so-called "Purchase Order 
(PO) Document". The proposal 
document is created at this point in 
the process.
The left side of the image shows a 
view from the SAP SDfi module. The 
items and attributes for each com-
mission (one lift) have arrived there 
from the proposal system. This also 
allows for any changes required. The 
image shows views of the documents 
for "Offer" and "Order" shown for one 
cycle. There still is always a need for 
"paper". At the bottom left, another 
cycle can then start and a new pro-
posal variant can be created. Here, 
the LEEGOO BUILDER "Change Man-
agement" is a handy safety anchor.
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