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Introduction and motivation

This text shall guide you through the testing of the openLCA application.

The openLCA frameworkWww.openlca.org) was implemented, in the last years, with the aim

to create an application for modelling and assessinghe life cycle of a product. We have issued

several beta releases, and our aim is how to provia stable, “non-beta”, release of openLCA.

We are happy to be able to release a test versiorotfew selected users, including you. As

always, we have tested also internally, of coursehut we are now keen to receive feedback from

“the outside”. Having worked on the implementation for such a long time we might not see

the wood for the trees. In German: “Den Wald vor later Baumen nicht sehen”.

Our goal was to make the user interface as intuitiveas possible. Some specific points though

need explanation, and aim of this paper is to provile you with the explanations so that you

understand the software and can work with it.

Focus is on those aspects that are new or changed the software. The basic concepts of the

previous release can be found in the help section, thy are also documented on the web, here:

http://openica.org/Documentation.130.0.html .

Before you start We thank you for your willingness to take part intesting the openLCA

application (the software). We have done our best tgprovide you a stable, error-free, and
reliable software. Be aware, however, that the softvare is still a release candidate in an
alpha version. We refuse any responsibility for ewrs of the software.

Since this is still a test version, you must not disibute the software and use it only for

yourself in the testing process. The finalised softvare will be released as open source and
for free later on. Thank you very much indeed.

The current test version contains data from the ELCdatabase of the European
commission, but only for testing purposes

If you cannot agree to these conditions, then you musnot proceed with installation and

testing of the software .

Goal for the testing:

For the test, we have three questions to you:

- Usability: Do you think openLCA works smoothly, andhe interaction with users is as
you expect, and like?

- Features: Do you miss features, or do you think feares that are provided are not
really needed?



- Bugs and errors: Nothing is perfect, also not releascandidate software. Please report

any bugs that you run into or detect. These could inclde:

* logical errors in modelling

* errors in calculation (we did run extensive tests bre but...)

* other logical errors in results the software provdes (import, export, creating new

elements, deleting elements, ...)

* plain software errors (thrown exceptions, potential blank pages, ..). Also here we have

done broad own tests but if you run into such an eror and report this back to us this is

of course very helpful.

2 Installing and running the software

For the test, we have created a Windows version ogl Versions for Linux and Mac OS will

follow.

JBLAS

openLCA comes in two different variants, one with djblas” library and one without this

library. jblas is a very fast, high performance numecal calculation library that runs only on

more recent multiple core processors.

If you will use openLCA on a single core processtinen you should use the “common” openLCA

zip file. Otherwise, we recommend the “jblas” packa@ which provides faster calculation.

Once you have received the application (as a zip fileyinzip the file to a directory, and run the

openLCA.exe application.

¥ openlLCA_1.Z_RC1_win_common Q@
Datei  Bearbeiten  Ansicht  Faworiten  Extras  ? ﬂ‘
O Zurick - > ‘ir V., ! Suchen . Crdner E\'
fdresse (23 Dolarbeitigdtcprofiosidet 1.2\RC1_26Jun201 DlopenlCA_1.2_RiC1_win_common w a wechseln zu
Ordner x Mame Grafe | Typ Geandert am

5 [~ IE2Dbin Dakeiordner 25.06.2010 19:00
7 |c-meg-utils Diateiordner 25.06.2010 19:00
5 () configuration Dateiordner 25.06.2010 19:03
H (Jdata Dateiordner 26,06,2010 153:17
= Jphugins Dakeiordner 25.06,2010 19:01
3 Jshare Dakeiordner 25.06,2010 19:00
3 Jworkspace Dakeiordner 25.06.2010 19::03
T :ﬂ .eclipseproduct 1 KB ECLIPSEPRODUCT-... 25.06.2010 19:01
3 L ppenLiCh.exe S6KE  Anwendung 25.06.2010 19:01
= _';ﬁfnpenLC.D..ini 1KB FKonfigurationseinst,.,  26.06,2010 13:50
= provider szl 1KE sML-Dokument 25.06,2010 19:03

= mstore.properties 1KE PROPERTIES-Datei 26.06,2010 15:51

< >
Java

As a Java application, the application requires a Jawuntime environment: JRE, with version 1.6

or higher. On many modern computers, this should akady be installed. You can verify your

Java version, under Windows, easiest via the commantihe. Type cmd in the command line.



Ausfiihren

= Geben Sie den Mamen eines Programmms, Ordners,
Dokuments oder einer Inkernetressource an,

Gffnen: | cmd w

[ (o4 ] ’ abbrechen ] [Qurchsuchen...

And then “java —version”

B C:\WINDOWS\system32\cmd. exe i | ﬂ
Microsoft Windows XP [Version 5.1.26801]

It Moo dochd AO0O0C _2RARD ML oo oaf s Moo

C:“Dokumente und Einstellungen“ac>*java —version

java version "1.6.8_28"
Java(TM>» SE Runtime Environment ¢(build 1.6.8_20-hB2>

Java HotSpot<THM> Client UM <bhuild 16.3-h#B1, mixed mod:, sharing?

C:sDokumente wund Einstellungen“ac>.

If needed, you can download and install a newer JRErsion from www.sun.com, or from

http://www.java.com/en/download/windows _manual.jsp

Firewall

openLCA will start a MySQL database. Your firewallill need to allow both openLCA and
MySQL to start. You do not need a separate MySQlsiallation, as openLCA uses an embedded,
internal MySQL database.

Memory

We have configured openLCA to “consume” up to 1 GB BfAM. This should allow smooth
interaction also with large product systems. If you lave not as much RAM available on your
computer, lowering the RAM used by openLCA is easy.

Open the “openLCA.ini" file that you find at the sane level as openLCA.exe.

(_;; openLCA.ini - Editor [:]@

Datei Bearbeiten Formak  Ansicht 7

—xmxL10Z24m
-n

en
—wmargs
—mx1l024m
—impdir

You see two “1024M” entries. This specifies the 1024B of RAM to be used, as a maximum. You
can set this to e.g. 512 if needed, by changing boti024M” to “512M".



3 Awalkthrough

Once started, the application looks like this (this$ a screenshot from WinXp; on other
operation systems, the application works as well butwill look a bit different because the user
interface adapts to the Operation System user interéice as defined by the user).

3.1 A first start

L2 gpenLCA framework 1.2 E]@

File Edit ‘indow Help

T Mavigation 3 Search = e T =0 EE Outline &3 =]
=

An outling is not avaiable,

= Properties &2 | 5|3 M

Property Walue

At the first start, the application looks like this. In order to work with openLCA, you need to first
connect to a “data provider”, which is MySQL in our cas Connect with a right mouse click.



Once you are connected, you see a tree with the elemés of the application, as follows:

3.2 Importing data

Besides generic units, the software distribution does not contain any data. In order to work
with openLCA, you will usually need to import datafrom databases. You can of course also



create own data in openLCA as will be explained late but it is generally easier to start with an
imported “stock” of data.

The current test version (June 29 2010) supports onEcoSpold (version 1 format) import. Next
test versions (in about two weeks from now) will also support ILCD format import.

In order to import, select File / Import from the menu...

...select EcoSpold1 (the only option so far)...



..select into which database you want to import (at frst start there is only the openlica
database, but you can have multiple databases later).

... and specify the location of the EcoSpold format fige.

openLCA accepts zip files with EcoSpold XML data sets also XML datasets “directly”.

As final step, openLCA scans the units provided imé to be imported data, and assigns them to
known, reference units.



If any unit is unknown, then please provide an appopriate flow property and an appropriate
factor. For most, but not for all, units there is orly one suitable flow property. Several
properties are possible for some energy related uns:

If now appropriate flow property is available, youshould create one in openLCA before the

import, see please below.

The factor is to be entered as follows:

Known unit * factor = new unit, e.g. s*3,600=h.

Possible data sources for the import:

Any LCA datasets in EcoSpold format:



NREL databasenww.nrel.gov/lci , free)

Ecoinvent database ywww.ecoinvent.org, not free, we are international resellers, contacus if

you are interested)

Open-10 fttp://openio.walton.uark.edu/ )

And several others.

Finally, you can specify the location where the imporéd processes should be stored; a right
mouse click lets you enter a new subcategory.

Special tips far ecmimxett For the automatic completion feature of openLCA, the multiple
output processes are not useful. If you want to usehis feature, we recommend you do not
import these multi-product processes. Result processeare very large but help to create a
smaller product system.

Remarks on impact assessment methods import:

Ecoinvent provides an archive with LCIA methods; tontains many different LCIA methods and
their characterisation factors, specifically for ecoirvent flows. These factors are very useful but
do not cover the flows from other sources. If you mixdata from different sources, please be
aware that you need to update the LCIA methods in mler to cover all the flows that you use.

3.3 Working with elements in openLCA

Once you have data in openLCA, you can explore thé&ferent elements that it provides. The
elements are almost the same as in previous versianof openLCA, but the user interface has
changed (we hope you think improved) and the productystems have become more complex.
Overall our aim was to make working with elements n openLCA as intuitive as possible.

We have introduced multiple databases that allow a nore easy data management, and have
merged the category tree with the element list that was in previous version a separate
window. The category tree is now a combination of categories (a$CIA methods) and of the
elements itself, i.e. of the specific LCIA methods &s

10



Working with these elements in the tree should be mther self-explanatory.

You open any of the elements with a double click,
and you can open, cut, copy, delete, with a right
mouse click.

You can also export single elements, such as
processes, to EcoSpold format.

And you can move or copy one element into another
category simply by dragging it with your mouse, just
as you would do in windows explorer; pressing ‘ctrl’
during this process copies the element, otherwise it
is moved to the new location. Note that you need to
‘release’ the element on a category, not on elements
in the category. Note further that you can only move
elements within one database.

For each category, finally, you can create a new
element, or cut, copy (and paste if you have copied /
cut before) the category and all its elements into
another category. Also renaming the category or
adding a new child category is possible.

At the core of all the elements areppoaldiet tsygseenss a product system is a model of a pduct,
usually over its entire life cycle. Product systems cahe compared in projects. For comparative

assertions, therefore, you need to model first twoor several product systems, and a project to

compare these.

11



A product system, in turn, consists of processes; eh@roduct system has one reference process
that provides the quantitative reference.

Processes consist of exchanges which are a special typéflows; each process has at least one
product, provided as a special type of flow.

And flows need a reference unit.

As a consequence, for a modelling, you will typicallypeed first units, then flows, then
processes, and then the product system:

Unit group  reference unit  flow
Reference flow process

Reference process product system

If you have imported a large database, though, manyof the “minor” elements will exist
already, so that you need not recreate them again.

4 A first LCA model

In order to create a Life Cycle Assessment (LCA) madee need to create a product system. A
product system is a network of processes that provide certain functional unit of a specific
product, which is quantified in a so-called quantitative reference. There are two different ways
for creating the links between processes in a producsystem, in openLCA: Manual connection,
and automatic connection.

4.1 Creating the model

In both cases, start the product system modelling wit a right-click on the product system
category...

12



... enter a name and select a reference process. The tategories for processes in the
database that you have selected are shown; you can afourse browse through them, and
select the appropriate one.

The appropriate nefienemeepnaoess depends of course on your goal and scope fthre
product system. However, be aware that the calculatio of the product system follows
always only the inputs of the reference process. Sdor the laptop example, if we select

13



‘laptop computer, at plant’ as reference process, tha all the production phase of the laptop
is included in the calculation, but the transport of the laptop to customers, use phase, and
disposal are excluded.

At the bottom of the reference process selection fom are two checkboxes; checking ‘add
connected processes’ adds these processes that arellied inherently in the database that
you work on, by the following conditions:

- they share the same flow
- one process has the flow on the input side, one othe output side
- the flows are in a unit that can be converted

Checking ‘connect with system processes’ connect the agggated, system processes first,
i.e. with higher priority than unit processes.

The resulting product system has a general page wheryou can change the reference
process and the reference exchange of the selected refence process (see the comments
for appropriate reference processes above).

Further, it has a graph where you can inspect and maéy the connected processes. In our
case, for the laptop with system processes, the streture of the graph is not too interesting

14



as it is finalised with one ‘layer’ of processes tht each deliver pre-products to the final
laptop production:

4.2 Graphical modelling

The graph editor provides a variety of features tasupport graphical modelling. We can zoom in
and out of this window (turning the mouse wheel, or using the miniature view). Note that
system processes have a different layout than uniprocesses. The outline, on the right, allows
selecting a process, which is convenient in very lagsystems.

15



Now let us remove the packaging film process.

We do so by first, selecting the process,

and then by removing its connections to other processs in the system..

...and once the connections are removed..

16



...by deleting the process (the process is removed frothe product system only, it is not
deleted from the database)

We can then add the supply chain for the product sysgtm, and the lacking processes will be
added. With unit processes, you do not see a largéfterence initially, only a lot more
processes are shown in the outline on the right.

Clicking on the small ‘+' icon on the packaging film pocess expands the supply chain, tier
by tier, and clicking on the ‘+’ in the menu bar expads the complete supply chain.

17



..and so on..

18



In all this network of interlinked processes, you ca find a specific process via the outline on

the right side.

Note that the full view with all processes is consuning a considerable amount of
computing power, for large systems, although we havechanged the layout and have now a
layout that consumes much less memory and calculation #ort than before.

We can go back to the previous initial graph view wih the ‘- icon in the menu bar.

19



This graph editor offers several other options to fay with — you can highlight processes to
better recognise them, or remove the supply chain ofa process, or add it again, preferring
either system or unit processes.

For now, we remove the supply chain and the connectios and finally the packaging
process itself again. We can add it again manuallyhy selecting the packaging process,
either from the process tree on the left or via thesearch function at the laptop process:

20



We can then again select the system of the unit procss (check ‘add to product system’ and
‘connect’).

Or, we can simply search for the process by our own...

21



..and can then manually connect the product (double-cktking on each process box
expands the box, and then simply drag the flow formthe delivering to the receiving
process; the corresponding flows are highlighted)..

22



When you are done you can minimise again the boxeand then rearrange the graph:

23



4.3 Calculation and result

Now let us calculate the product system; to do so, clickn the calculation button in the
menu bar..

..and then select a calculation method and an LCIA ethod, and also a
normalisation and weighting set for the LCIA methodif needed.

Confirming “calculate” starts LCI and LCIA calculatim. You may export results to Excel
(Excel export button in the menu bar).

24



You may have noticed that the product system now haseveral
“children”, the model, result, and an analysis. Theesult was
automatically created after calculation.

4.4 The analysis section

The analysis section can be accessed with a double clickince it provides more extensive
analysis of process contributions and so forth, matrx calculation needs to be applied (and
for those who are interested, a true inversion of he matrix is performed, therefore the
result of the result calculation cannot be used directy).

25



We need to specify similar things as for the simplercalculation, and can afterwards check
contributions of processes or flows to the inventory, and of processes or impact categories
to the LCIA result:

Also these results can be exported to Excel (Excel thon in the menu bar). They can also be
ordered by process and by amount. ‘Aggregated resulimeans the process plus the supply
chain; direct result means only the process.

The Diagram section shows a pie chart that displaysnocess contributions to either flows
(elementary flows) or impact categories. Depending onthe selected flow or category, and the
structure of the product system, the chart may look cravded initially; therefore you can select a
different font size and also colour to create a beter looking chart.

26



This pie chart is more interesting for product systens with several tiers of processes. So, for the
similar laptop product system, but based on unit pracesses, the chart looks initially as for the
product system based on system processes:

27



Note that we clicked on “scaled to recipient” as then he contributions to the reference process
are shown, and not those contributions to other processes.

Since the unit process based system consists of multip tiers of processes, we can now “walk
through” the diagram by double-clicking on one of the pie slices:

28
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(and so on..) You can navigate again upwards in theupply chain with the ‘up’ button.

30



‘Scaled to previous recipients’ will scale the figure to the one supply chain that you are
navigating through. This will not change the contributions of different processes, but only the

figures.

5 Normalisation and weighting

openLCA now supports normalisation and weighting. ¥u specify normalisation and weighting
sets for LCIA methods in the sheet ‘Normalization ad weighting’.

If you click on the plus button, you may specify bottnormalization and weighting factors. You
should assign a meaningful name to the set.

If you leave the weighting section empty, then no weghting will be applied and available, and
if you leave the normalization section empty then no normalization will be applied.

You apply the normalization and/or weighting in the calculation, by selecting a respective set:

31



The result section then has two new sheets, for weigting and normalization; you can switch
between table and a bar chart view via the icons onhe right side.

For weighting, you have in addition a stacked bar chrt available.

Note that the single score LCIA methods available iecoinvent already contain a weighting
(Ecolndicator, for example); you should therefore notpply a weighting again (reservations by
ISO 14040 against weighting aside).

32



6 Understanding element updates in openLCA

openLCA allows using elements in several “locationsin the application; e.g., a process can be
used in several product systems.

It is important to understand the update mechanisms openLCA applies, if the element is
modified.

6.1 Update principle

Basically, the update ‘mechanism’ is not too complicaté. If an element as a process, a flow, a
flow property, or a unit is changed, and saved, therthe modifications show in a ‘higher level
element’ (a product system for example) onlyif this higher level element is closed and re-
opened, or reloaded with a click on the reload buttonwhich is generally available:

Reloading is slightly more efficient than closing ard reopening the system manually.
Reload buttons are available for all elements in opnLCA, including

- Projects (to reflect changes in product systems, LCIAathods, processes, flows, units,
flow properties)

- Product systems (for changes in processes, flows, usitflow properties)

- LCIA methods (for changes in flows)

- Flows (for changes in flow properties)

- Flow properties (for changes in unit groups)

- Units (for changes in flow properties, as each unit hs a default flow property)
Updating elements only ‘on request’ prevents openL®@ from updating large databases with

many processes and large product systems for tiny chges in units or flow properties.

6.2 Projects and updates

Projects are comparisons of product systems. Their upgde mechanism deserves a bit more
explanation.

For the project, product systems are not re-calculatedThis has the consequence that if you
have product systems without results loaded in yourproject, the project will not produce a
comparison.

If a product system has no result yet, the corresponidg “Result” section is greyed:

33



Product system without result Product system wih result

If this is the case, then calculate the product syste and reload the project.

7 How to best provide feedback

7.1 Feedback “channels”: Forum and email/word

Your feedback is of course very important to us; inm@ler to minimise your effort, we foresee
two main “channels” for you to communicate your feedback (please check the initial chapter
on what kind of feedback we are most interested in):

1. the openLCA forumYou can reach the forum herehttp://openica.org/openlca-forum/

The forum is ideal if you think you have found som¢hing that is interesting also to others, and
that may also be detected by others. We will then aswer your question at the board which will
also save us from answering similar aspects multipldimes.

You can of course use it also for discussing other aspts than mere testing issues.

2. a plain word doc, or an email, with screenshotsSimply describe your point, and ideally also

paste a screenshot because usually an image explaire situation much easier. For potential
bugs, describe what you did so that we have a chanc® reproduce the situation.

34



7.2 Feedback information

Especially if you have discovered a bug, it is vemteresting for us to know the situation where
this bug occurs; so please describe the steps until #1bug occurs, and also why you think this is
a bug. A screenshot is usually very helpful to showalso things in the software that you may not
be aware of.

In addition, there is a logfile in your workspace diectory (where also the databases are); this
could contain further helpful information for narrowi ng down any potential issues.
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8 Contact

GreenDeltaTC GmbH
Raumerstrasse 7
D-10437 Berlin, Germany

www.greendeltatc.com

Tel. +49 30 48 496 - 030
Fax +49 30 48 496 - 991

gdtc@greendeltatc.com

Open Source Framework for Sustainability Assessment

www.openlca.org
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