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Preface

energyPRO is a Windosksised modeling software package for combined techno
economic analysis and optimisation of complex energy projects with a combined su
of electricity and thermal energy fromultiple different energy producing units.

The unique programming in energyPRO optimises the operations of the plant inclug
energy storage (heat, fuel, cold and electrical storages) against technical and finang
parameters to provide a detailed spdcétion for the provision of the defined energy
demands, including heating, cooling and electricity use.

energyPRO also provides the user with a detailed financial plan in a standard formg
accepted by international banks and funding institutions. Thevs® enables the user
to calculate and produce a report for the emissions by the proposed project.
energyPRO is very uskrendly and is the most advanced and flexible software packg
for making a combined technical and economic analysis of fdinitensonal energy
projects.

For further information concerning the applications of energyPRO please visit
www.emd.dk

This User's Guide consists of four chapters and a number of appendices.

1 / KI LJi BthbuetiBn tdienergyPR®is a general introduction to the
energyPRO desktop.

1 / KI LI $heEnergyPRO desktop in detdildescribes the facilities in
energyPRO window by window, explaining thegse input fields.

1 / KI LJi BiéddoaoE caldulation inenergyPR®explains the general principled
in energyPRO calculations, including a diggstep example explaining how the
operation strategy is calculated.

f CK I LJi Shdctions in@énergyPRO a SNI@Sa | a | NBFSN]
available functions in energyPRO.

Terms of application

EMD has made every attempt to ensure the accuracy and reliability of theriafmn
provided in this Guide. However, the information is provided "as is" without warrant)
any kind. EMD does not accept any responsibility or liability for the accuracy, conte
completeness, legality, or reliability of the information containedhis Guide.

No warranties, promises and/or representations of any kind, expressed or implied,
given as to the nature, standard, accuracy or otherwise of the information provided
this Guide nor to the suitability or otherwise of the informationytour particular
circumstances. In no event shall EMD be liable for any loss or damage of whatever
nature (direct, indirect, consequential, or other) whether arising in contract, tort or
otherwise, which may arise as a result of your use of (or inabdityse) this Guide, or
from your use of (or failure to use) the information in this Guide.

EMD International A/SNovember2017
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1 Introduction to energyPRO

1.1 Introduction

energyPRO is a complete modelling software package for combined
techno-economic analysis and optimisation of both cogeneration and
trigeneration projects as well as other types of complex energy projects
with a combined suply of electricity and thermal energy (steam, hot
water or cooling) from multiple different energy producing units.

energyPRO is typically used for teckemmnomic analysis of energy
projects such as district heating cogeneration plants with gas engines
combined with boilers and thermal storage, industrial cogeneration
plants supplying both electricity, steam and hot water to a site,
cogeneration plants with absorption chilling (trigeneration), biogas
fuelled CHP plants with a biogas store, biomass cogéinarplants.

Other types of projects, e.g. geothermal, solar collectors, photovoltaic or
wind farms can also be analysed and detailed within the software.
energyPRO can also be useddoalysinghydro pumping stations,
compressed air energy storage artther electricity storage projects.

energyPRO allows the daily optimization of the operation to be made
against fixed tariffs for electricity or against spot market prices. The
optimization is taking into account the limited sizes of thermal and fuel
stores

energyPRO provides the user with a detailed financial plan in a standard
format accepted by international banks and funding institutions. This
includes presentation of the operating results for the project, monthly
cash flows, income statements (P&L)ldvece sheets and key

investment figures such as NPV, IRR and payback time. The software
enables the user to calculate and produce a report for the emissions
(CQ, NG, SQ, etc.) by the proposed project.

User's Guide energyPRO
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1.2 Installation

Insert the energyPRO CD (or demo U&R)®or run the downloaded
.mskfile and the installation process will install the energyPRO software
in C\Program fileseemd\energyPR@\ by default.

Follow all instructions on the screen. TéreergyPRO data wilefaultbe
placed in a folder in Documestit is important to change this at
installation if you prefer to have the data located somewhere else!

The energyPROSB stickr the downloadedmskfile contains the entire
energPRO package. In demoaeo/ou cannot calculaterint or save a
project. However, upon purchase of energyPRO modules, EMD
International A/S will provide you withlewensekey opening the
licensed modules.

1.3 License Conditions

The independent association Enemgg Miljgdata hadls all Intellectual
Property Rights to the energyPRO software, which is continuously
developed by EMD International A/S and distributed worldwide through
a network of appointed agents. The manual and other documentation
from the energyPRO software are coigyted and all rights reserved.

Conditions of useThe licensee, who has paid for or by other means
legally obtained the right to use the program, is entitled to activate and
use a license.

Copyright The licensee may under no circumstances copy,-passell
or in any other way distribute the program or documentation associated
with the program to third parties.

LicenseThe licensee is only allowed to use a single license on one
computer at the time, if the licensee has activated a license on two
different computers belonging to the same user.

Additional LicensesThe name and address of the licensee, which is
printed on all reports from the software, will be the same on each
additional license supplied as on the first license supplied.

Duration-Terminaion: All user rights to the program are withdrawn in
case the licensee does not respect the terms of payment in force at EMD
International A/S.

Limitation of Liability The software is provided on an "as is" basis
without warranty of any kind. EMD Interriahal A/S does not warrant,
guarantee or make any representations regarding the functionality of
the software, any results obtained by the use of the software and any
software support provided by EMD International A/S and their
agencies/partners in termsf@orrectness, accuracy, reliability,
usefulness, or otherwise. The licensee is solely responsible for the
selection of the software, for the installation, use of, and results
obtained from the software and software support received. Also
excluded is anymplied warranty by EMD International A/S, such as
merchantability, noAnfringement and fitness for a particular purpose.

8 1 Introduction to energyPRO  www.emd.dk User's Guide energyPRO



1.4 Service and Updates

A valid service agreement with EMD means that the user gets access to
the following services:

1 Free email or telgophone hotline service covering advice and
guidance regarding the use of the software.

9 The latest version of the software.
i Download access to online data from the Elsi#ver.

The user pays an annual service fee of 20% of the actual list price for
modules cwered by his License Agreement.

Software updates are not issued at regular intervals, but typically twice a
year. It is possible to download improvements and updates from our
websitewww.emd.dKk It is possible to let enegd®RO automatically

check for updates on program starp. The first time energyPRO is

started, the user will be asked whether or not energyPRO automatically
should check for newer versions onlifiénis can later be changed in the

| St L) YSydz o2YDOAORARYE OKSz20] F2NJ dzLJF

For users without a service agreement, or who have cancelled a
previous agreement, any future software update charge will be
calculated basedn the date service expired on the license.

1.5 Licenseactivation

To work with energyRO you need tactivate your licensé/Vhen buying
energyPRO you will receivdieensefile needed for theactivation

Theactivationprocess in energyPRO is as follows.

A L L oA A

Eile energyPRO setup Projectsetup Tools Window Help
i bl = (% Help

Input data Tutorials (Online) A
=[] Project identification

@[ External conditions License activation

EG %‘33 Deactivate license
[ Transmissions Show Activation Statistics
----- [ Fuels
(7] Demands Check for updates now
""" S gr;rrag;rezunversmn units vl Automatically check for updates

----- ] Electricity markets About
[[] Operation strategy i

----- ) Enviranment

& Economy

Figurel.1: Accessingjcense activatiotitem

The below window will appear and guide you through the registration.
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energyPRO Activation

How to activate energyPRO:

Step 1: Order a license file from EMD

Step 2: Import the license file into energyPRO
Step 3: Activate energyPROD

Step 4: Restart energyPRO

Import license file . Cancel

Figurel.2: The 4 steps of registration and activation

GLYLUBNEFAT S¢ Ay@21Sa Ly 2Ly FTAfES
select thelicensefile. The name of the file ienergyPROXx.x.eifwhere

X.X isthe version number). If you have saved the file elsewhere, just
ONRgasS (2 FAYR FyR 2LISympati & / f AO0]

@vh » Computer » OS(C) » energyPRO data »

Organize ~ New folder
- Favorites Name . Date modified Type
M Desktop I Dansk 30-04-2013 13:59 File folder
4 Downloads | Database 21-10-2013 09:34 File folder
4 Recent Places | Deutsch 21-10-2013 09:34 File folder
. English 30-04-2013 13:59 File folder
- Libraries | Lietuviu 30-04-201313:59  File folder
- Documents I Polski 30-04-2013 13:59 File folder
& Music energyPRO4.2.erf 16-09-2013 15:40 ERF File

Figurel.3: Open the enerdyRO registration file

Next, the End user license agreement must be accepted:

End'user license agreement E@@

In connection with this license purchase I / we consent to the following terms: -

Restrictions, Disclaimer and Limitation of Liability
Article 1. Software Restrictions

No part of the program(s) or manual{s) may be copied, distributed, transmitted, transcribed,
stored in a retrieval system or translated into any human or computer language in any form
or by any means what so ever, be it electronically, mechanically, magnetically, manually or
otherwise. Nor may it be disclosed to a third party without a written permission from EMD =
International A/S. The LICENSEE may take a security copy, which we recommend. License
rights will be discontinued if the terms of payment are not respected.

Article 2. Disclaimer of Warranty and Limitation of Liability and of Remedies

a. The software is provided on an "as is” basis without warranty of any kind. EMD
International A/S does not warrant, guarantee or make any representations regarding the
functionality of the software, any results obtained by the use of the software and any
software support provided by EMD International A/S and their Agencies/Partners in terms of |
correctness, accuracy, reliability, usefulness, or otherwise. The LICENSEE is solely

responsible for the selection of the software, for the installation of, use of, and results
obtained from the software and software support received. Also excuded is any implied
warranty by EMD International A/S, such as merchantability, non-infringement and fitness

for a particular purpose.

b. In no event will EMD International A/S be liable for indirect, consequential, incidental or
special damages including, but not limited to, lost profits and lost savings arising out of the
use or inability to use the software, even if EMD International A/S has been advised of the
possibility of such damages or for any claim by the LICENSEE based on a third party claim.

. For any claim whatsoever related to the subject matter of this Agreement, EMD
International A/S’s liability for actual damages, regardless of the form of action, shall be iy
limiterd tn the amnount naid tn FMN Internatinnal 475 for the licence for the snftware that

Accept Decline and run as demo

Figurel.4: Accept End user license agreement

10 ¥ Introduction to energyPRO
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Each user is identified by ematdress and each user is allowed two
installations, for example an office and a home computer or similar. In
order to registerthe user must go through the activation procedure.

Software Activation ==

Software Activation

This software must be activated! Activation means that some information is sent to EMD International A/S, and an activation code
is returned.

This only has to be done once for each Software version/computerfuser.

l\fonlme activation fails, you would be offered the possibility of activating by phone or e-mail. Please procead.

Next > Cancel

Figurel.5: Software Activation

Press Next to continue the registration process.

Software Activation

Activation information
User information This information will be sent to the activation
. " semver. Press Next to start the
Application Id:
communication.
Disc Id:
Computer Id:
. FIREWALL ISSUES: You might temporarily
User name: need to allow the program to communicate
Customer Dt with the EMD server using HTTF.
| am: (©) End user
() Administrator
End user
Name: |
E-mail:
Repeat e-mail:
Skip online activation, and activate by
phone or e-mail
< Back MNext = Cancel

Fgure 1.6: Activation information

On this scree the data to be sent to the activation server is displayed.
The faded texts are read by the software (computer ID, user name etc.).

If you arethe enduser you fill in your name and email address. A license
holder is allowed as many email addresses ashave licenses and each
email address can be used twice.
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If you are the administrator you can additionally add your own email
address. That will make the activation code come to you instead of the
end-user, but the administrator address does not counthe allowed
number of licenses.

CKS G{1ALI 2ytAYS OGAGI A2y XEé 2LIAZ
want to send information via the internet, using FTP. Check this to
activate by email or phone.

Software Activation

Activation information

User information This information will be sent to the activation

server. Press Next to start the

D communication.
Disc Id:
Computer Id:
FIREWALL ISSUES: You might temporarily
User name:

need to allow the program to communicate

Customer Data: with the EMD server using HTTF.

I am: (©) End user
() Administrator

End user

Name: Kasper Nagel

E-mail: kn@emd.dk

Repeat e-mail: kn@emd.dk
Skip online activation, and activate by
phone or e-mail

< Back Next > Cancel

Figurel.7: Activation information with endiser information

It is possible to buy a different number of licenses for each module.

If all modules bought by the user should be activated sefactivate all
module<.

If instead only a selection of modules should be activated then select
OActivate individual modulés

Sortware Activation

Select module selection method
All or individual modules

If you wish to activate individual modules, please check "Activate individual modules” below. This is only relevant if you have a
multi user license with different module access.

If "Activate ALL modules” (default) you will go to the page where the activation code, sent to you by email, must be entered.

(@) Activate ALL madules

() Activate individual modules

< Back e > Cancel

Figurel.8: Select module selection method
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the ones to activate. The list will show you all your available modules. If

the module you wish to register is not in the Jidten you do not have a

valid license for it and you may daet EMD. By showing the activation
statistics you can see who are currently using the licenses in the

company.

5]
=

. Software Activation

Select modules
Select only the modules you need on this computer

DESIGN Information
FINANCE
OPERATION
REGION
ACCOUNTS
m"?ERSE;gE If you are not sure whether you have the licenses needed, contact EMD.
L

ETRADE You can at any time deactivate madules by running the registration again
COMPARE and deselecting the unwanted modules.

ENGLISH
GERMAN
DAMISH
LITHUANIAN
POLISH

Each module can only be activated on as many computers as you have
purchased licenses for. lable licenses are shown in brackets. Motice
that previous activations made on this PC are included in the statistics!

. Selectall | Deselectall | | Show your activation statistics

| <Back

| Cancel |

Figurel.9: Select modules

Next step isa@ enter the activation code. At this stage you will have
received an activation code in your email inbox. The asitldbe sent to
the email address you typed in previously.

Software Activation =EE
Enter activation code
The code is being sent to this address: kn@emd.dk. Ifthe code does

not arrive within a few minutes. then please inspect your spam-mail
system.

Activation Code:

| <Back | DNext> | | Cancel |

Figurel.10: Enter activation code
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Your license has now been successfully activated.

Software Activation

‘I
a
E

Activation succeded!

You have now activated your software, for this PC and this user

| Finished |

Figurel.11: Activationsucceeded

The activatiorprocess is concluded by showing you éAdout window
for energyPRO on this computer. Here you can see the license
informationfor your organization. This is the information included on all
printouts made with energyPRO. You can also see your curresibuer

of energyPRO. If you suspect your version not to be curesmd you do
not let energyPRO automatically check for updayesi can visit the
energyPR@ownloadpage and check if newer versions are available.

Copyright:

EMD International A/S
Niels Jernes Vej 10
DK-9220 Aalborg O

Tel: +45 9635 4444

Fax: +45 9635 4446
E-mail: energypro@emd.dk
Info: www.emd.dk

License holder:

E n E rgy F E n EMD International A/S

Niels Jemes Vej 10

DK-9220 Aalborg @
energyPRO 4.5.107 (September 2017) +45 9R35 4444
1000
| Internet connections: || |Leif Holm Tambjerg
Email EMD energyPRO Update
Modules and activated licenses:
Modules Registered | Languages Registered
DESIGN X English X
EINANCE X Danish X
ACCOUNTS X German X
OPERATION X Lithuanian X
REGION X Polish X
MARKETS X
INTERFACE X
COMPARE X

Figurel.12: About box with registration information
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Press Restart. When having restarted the program, the registration and
activation will be accepted.

1.6 Activation check

On start, energyPRO Wialidate the activated licensé not having
internet accessyou will have the following message:

energyPRO 4 [= |

Unable to validate activation online. energyPRO will keep
functioning for 14 day(s) after which it will return to DEMO
mode,

Figurel.13 Activation check

1.7 Auto save and recovery

EnergyPRO automatically saves a copy of the préjeavery second
minute. If energyPRO closes down unexpected or you are forced to close
it, you will meet this message next time you open energyPRO:

Figurel.14 Auto save and recovery

1.8 Start window
When sarting energyPRO the following start windeypears:
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(s} - o IEd
Recent projects = Recent folders Online information

COMPARE test1.epp ~ Coming courses: o
y:\Development\energyPRO\Developer Versions\Version 4. 5\ersion 4.5, first release\3C COMPARE'SC Sy

October 25 - 26, 2017 Training (in German) Kassel, Germany
COMPARE test2.epp o )
y:\Development'energyPRO\Developer Versions\Version 4.5\Version 4.5, first release\5C COMPARE'SC 5y December 5 - 6, 2017 Training (in English) London, UK
Vestdansk 5 MW-kraftvarmevaark inkl r d absorptionsvar i201; See more
C:\Jserg)eif EMD\DocumentslenergyPRO Data'\Dansk\Danske eksemplery
Vestdansk 5 MW-kraftvarmevaerk COMPARE example ny.epp f : .
¥i\Development\energyPRO\Developer Versions\Version 4, 5\Version 4.5, first release\SC COMPARE'SC R Online projec‘t examples‘
Vestdansk 5 MW-kraftvarmeveerk med varmepumpe i 2017.epp Power plant and wind farm with electricity storage in Island operation

C:YUsers\eif.EMD\Documents'energyPRO Data\Dansk\Danske eksemplery,

Ringkebing Fernvarmevaerk i 2017.epp
C:YUsers\eif.EMD\Documents'energyPRO Data\Dansk\Danske eksempler’,
Saeby district heating - Eng.epp

c:\energyTRADE dema',

Rarahola cannactad £o NH 1 waalk ann s
< >
Project examples

Danish German | Polish | Lithuanian

v Project examples ~

~-4{_¥ Cogeneration plant and electric heat pump on fixed tariffs_DESIGN module

’_) Cogeneration plant in island operation with electricity, heat and fuel storage in one month_OP

-4} Cogeneration plant on a spot market_DESIGN module

--{¥ Cogeneration plant on fixed tariffs in private wire_DESIGN module

-4} Cogeneration plant on fixed tariffs_ACCOUNTS module

--{¥ Cogeneration plant on fixed tariffe_DESIGN module

o Cogeneration plant on fixed tariffs_FINANCE module

£} Cogeneration plant with two CHP's participating on spot market and fixed tariffs_MARKETS mc
’_) Danish cogeneration plant with more sites REGION module

-4} Example of 1000 m2 solar collectors_DESIGN module
’_) Example of a 2 MW wind turbine_DESIGN module

.4 Fyamnle nf A 500 k41 nhatrnlt=ic DESTERN mdh l=

Open other project LEETTET LTEEE Tri-generation plant on a Day-Ahead market v

Figurel.15 Start window

The top left part shows the most recent used energyPRO Bles.
selectingthe tab Recent folders, you have access to the mestnt
used folders.

The lower left part shows the project examplasluded when installing
energyPROThese examples are by default to be found in
Document$energyPRO Data

The right part of the window contains online information, including
coming courss, online project examples, guides, etc.

The start window can also be accessed by clickingtieegyPR@on in
the menu bar.

Clie  ENErgyrnu

O v bl @

o I e |
Figurel.16 Short cut to start window.

1.9 The energyPRO desktop

The energyPRO dktop is divided into three main sections as shown in
Figurel.17. These are:

1 The Input data structure
1 The Editing window

1 The Report structure
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The Input data structure
has functionalities much
like the classic Windows
explorer, and serves as

the energyPRO desktop
navigator.

Ele_perPR0 seup Prejectsenp Toot Winsow bielp
“

e b L Zeem 300% 3 Ak K Sie Gvenview Opmeation irategy

Input data
structure

Editing window

Reports

Figurel.17: The three main sections of the energyPRO desktop

1.9.1Input data structure

The Inputdata structure is arranged in a folder structure as known frc
the classic Windows explorer. The functionality attached to the folde
aimed to be asimilaras practically possible to the Windows explorer.
Furthermore, the input data structure servas the energyPRO deskto|
navigator.

By right clicking the mouse omwfolder in the input data structure, the
available folder specific optiorese shown.

In Figure1.18is shown the maininputdal F¥2f RSNJ &
RFGF¢éd ¢KS F2f RSNE aK2¢6y Ay

found in all energyPRO projects, and are always present when
energyPRO is started. This is the starting point for all energyPRO projects

NXzO (i dzN

[j
GKAE FA

Input data

= Project identification
&-[2] External conditions
=@ Sites

T Site 1|
-] Transmissions
-] Fuels
-] Demands
--[1] Energy conversion units
--[ ] Storages
--[] Electricity markets
-] Operation strategy
--[1] Environment
=-E8 Economy

Figurel.18: Inputdata. The main input data foldestructure

Each folder (and subfolder) in this structure correspaiodsn editing
window.

Folder icongdata consistencycheck

User's Guide energyPRO
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Folder icongre used for Folder icons are used for indicating the integrity of the data in the
indicating the integrity project. Folders with yellow background indicate technical data/repol
of the data in the project and blue background indicatesonomy data or reports.

=] Input data is OK

2 8 Error in input data

[ & selected folder

£ 8 Unmarked folder (data only checked beforeatdtion)

energyPRO automatically runs consistency checks on the data in the
actual poject (if not disabled in the project identification window.
Errors are indicated by red crosses on folders.

If error(s) are present in projes, more information about the error(s)
can be obtained by pressing the red crossed button in the toolbar.

File Setup Tools Window Help

Fgure1.19: Access to error list through toolbar.

Start your energyPRO New energyPR@Qsers are recommended to start their energyPRO
experience by studying experience by loading some of the project examples delivered with
the standard examples energyPRO. These project files are loaded by choosing fhenc
delivered with 2LIA2Y AY UKS aCAfS¢ YSydzo { St
energyPRO ed YLX Sa¢ F2f RSN hFGSy GKS St |

project is to modify an existing projestith similar traits

When constructing a project some of the root foldare supplemented

with subfolders, containing specifieformation defining for instance

time series containing ambient temperatures, demands, fuels or
production units. It is possible to add subfolders to the root folders:
External Conditions, Fuels, Demands and Energy Units. Hereto comes in
G 9 O2 v, the&raption to add subfolders to the second level folders in
G§902y2Yeéd

How to add, load, save, and rename subfolders.

Right click the mouse on By right clicking the mouse, while placed on a folder, a small frame v
the folders and discover become vsible. In this frame, the options attached to this specific folc
the options are shown. The content of the frame is contesensitive. An example of

suchaframe is shown in the followingigurel.20, where the mouse is
right clicked o 9 Yy Sohlegsiordzy” A lin thié ebise the options are ti
add a production unit, Aeat rejectionunit or to load one of these from
a library if data is available.
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Input data [z I - | Zoom: 100% = & Al 4 X I
#-{7] Project identification
@-.0] External conditions
=17 Sites

-[_] Transmissions

-{7] Fuels

-[.7] Demands

8| Energy conversion units|

-[7] Storages Add production unit » Bailer
—[] Electricity market
[ Operation strategy
{J Ervironment Load energy conversion unit Elec. heatpump

-8 Economy ™ User defined unit

Add heat rejection CHP

Absorption chiller
Electric chiller
Wind farm

Solar collector

Photovoltaic

Repaorts
Figurel.20: Rightclicking the mouse on a fold&r revealthe folder options.

¢KS GeLAOlIt 2LXA2ya adzd) SYSydAay3a
2LIiA2ya G2 aal @S¢y ded2LRé¢ YR AaNByl
energyPRO projects aoenstructed by entering all input data folders

and then filling in the needed information in the corresponding editing
windows and adding new folders.

1.9.2 The editing windows

The editing windows are highly context sensitive depegdin the type
of input data.Below is a very brief description of the content of the
editing windows that correspond the Input data structure presented in
Figurel.18. Detaileddescriptions of the specific editing windows are
found in chapter2.

Project Identification

This is the place to make a description of the project in text and to
define which type of projecting there are in quiest: DESIGN, FINANCE,
ACCOUNT or OPERATION. Theeld the optionselectedwill
especiallychangethe content of the Economy and Report folders.

1 The DESIGN module is selected for-gear calculations, with
emphasis on energy conversion and operation payments.

1 The FINANCE module is selected for investranalysis. This
add Investments and Financing to the DESIGN and includes
calculations running over more than one year

1 The ACCOUNT module adds the calculation of income
statements and balance sheets to the FINANCE module. Add
depreciation and taxationat the calculation input.

1 The GPERATION module is selectedoptimizing the operation
in a short period. The content is almost like in the DESIGN
module, but with a few more settings.
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The REGION module is a supplementary module enabling the possibility
of having geographically distributed productions on more sites in the
same model. The REGION module might be used for regional energy
planning modelsand can be used in combination with any of the four
types of projecting

The MARKETS module is a suppletauiy module enabling the
possibility of having more marketEhis makes it possible to e.g. sell
electricity production on spot market or fixed tariffs and purchase of
electricity for your electricity demand on a flat rate.

Or you can have more CHP sitesinected in REGION, where the
different sites are connected to different markets.

With INTERFACE you will be able to perform energyPRO calculations
where the planning period is one year or longer. You will not be able to
make calculations with less thame year planning period. Thisto

avoid misuse of INTERFACE to daily planning in an energyTRADE
manner. In order to make short term calculations with INTERRAQE,
will need an energyTRADE license.

External conditions

The root folder contains the infmation about the planning period. It is
possible to add folders containing the following types of sub data to the
external conditions root folder:

9 Time series
9 Time series functions
i Indexes

Typical uses for Time series and time series functions are deéscspf
electricity market pricedjuctuations of demands and the load curves of
the energy units. Indexes are used for describing the development of
energy demands over years.

Sites

This folder contains all the sites in the project. A site is defirged a
location that contains demands, energy units and storages and can
exchange energy with other sites via transmissions. The root folder
shows a graphical overview of the different sites and transmissions
between them. The sub folders show the graphicsmwiew of a single
site.

All energyPRO projects will contain at least one site and users that have
the REGION module are able to add more sites and thereby model
regional projects.

Transmissions

The Transmissions folder contains all the transmissions deivthe
sites. A transmission in energyPRO is used to corwecsites so that
they can exchange energy. A transmission has the following attributes:

20 T Introduction to energyPRO
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Start and end site
Transmission in both directions or not

Energy type, which in the current version canHbeat,
Process Heat and Cooling

1 Capacity and loss

Fuels
Add subfolders to the fuels root to describe the fuels used in your
LIN22SOGPd 9EFYLX S O2dzZ R 65 &bl (dzNJ €
optional to define a fuel store and describe that only a riestid
amount of a fuel is available.
Demands
It is possible to define four types of demands.

i Heat demands

i Process heat demands

9 Electricity demands

1 Cooling demands

A demand is specified either by an annual amount of energy and a
distribution or by a time aries. If for instance a demand is degidsy

dependent, a time series folder with ambient temperatures must be

LX F OSR AYy G9EGSNYIt O2yRAGAZ2Y&E | yF
variationsin the demand.

There are several options to modify the distrilout of a demand during

a day, week, month or year.

Energyconversionunits

There argwo types of energygonversiorunits in energyPRO. These are:
1 Production units
1 Heat rejection

The production units consist of nine predefined types of units of which
oneis a user defined type described by load curve(s)fandrenewable
technologies described with individual editing windows. The Load curve
described units are:

9 Boiler
CHPunit (Combined Heat and Power)
Electricaboiler

User defined unit

= =4 =4 =4

Absorption coadr
i Electrical cooler

If the production unit type is consumirfgr producing¥uel, a fuel
RSFTAYSR Ay | aFdzSté &doF2t RSNI KI &
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The ability to convert energy is described with one or more load curves.
Each load curve contains two or moredsadepending on the type of
unit. The usedefined unit include all load types. The possible loads are:

1 Fuel consumption

Heat production

Process heat production
Process heat consumption
Heat consumption

Electric production

Electric consumption

= =4 4 4 -4 -4 -

Coolingproduction
9 Fuel production

For advanced users there is a wide scope of options to describe the
behaviour of energy units dependent on formulas, the actual production

2y 20KSNJ LINPRAzOGAZ2Y dzyAG& yR GAYS
02 y RAfoldesy ¢

The special treated renewable technologies without load curve
description are:

9 Electrical Heat pump
1 Wind farm
i Solar collector

i Photo voltaic

Storages

In thisfolder the different energy storage facilities are modelled. Three
types of energy storages argailable in energyPRO. These are:

1 Thermal storage
i Electri@al storage
1 Cold storage

Note thatfuel storages are modelled undeach fuel

Electricity market

In the Electricity marketolderit is possibldo defineanelectricity
market. The option$or eledricity markes are:

1 Fixed tariff
1 Spot market

If the MARKETS module is not activated, it is only possible to add one
electricity market. With the MARKETS module you can add any number
of electricity markets to your model.
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Operation strategy

The Operatiorstrategy can be user defined or it can be auto calculated
based on the payments seip in the economy. The Operation strategy

is basically a decision table used to describe the priority between energy
production units in different tariff periods.

Envirorment

Emission typessuch a€0,, NQ and SQ, can be addedn this folderif
needed

Economy

There are severdypesof input data for the economy calculations. The
economic data (aehthe calculations based on thésare the main
differencebetween the faur types of projectingThe groups of economic
data are:

Revenues

Operation expenditures

Investment (FINANCE and ACCOUNT modules)

Financing (FINANCE and ACCOUNT modules)

Taxation (ACCOUNT module)

Investment key figures (FINANCE and ACCOUNT modules)
Annual key figures (ACCOUNT modules

= =4 4 4 -4 -4 -

1.9.3Reports

Therangeof reportsis dependenton the selected type of projeirtg in
Gt N22SO0 A R defiguretoilawisishodnytiie reports
available when the DESI@hbdule is choserQicking the folder invokes
the desired report.

Reports

-2 Production, graphic

--[.2] Energy conversion, annual

--[2] Energy conversion, monthly

-] Energy conversion, summary

-2 Ervironment

- Cash Flow, monthly

- Cash Flow, summary

-l Cash flow, graphic

-l Financial Key Figures

- [ Income Statement

- Income Statement, summary

- Balance Sheet

- Balance Sheet, summary

--[.2] Catalogue of Technical Assumptions
-l Catalogue of Economic Assumptions
[l Operation Strategy Calculation
(] Graphical Layout

-] Project Reports
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Figurel.21: Available reposif DESIGN is chosen

b20S GKFIG GKS ahLSNIdGAzy {GNr G538

/
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1.10 Graphical editing

The graphical editing optigprovides the usewith an overview of the
actual projectand makes ieasier todo theediting.

I energyPRO 4.2 - Two CHPs on the German spot market

File energyPRO setup Project setup Tools Window Help
bl = %)

Input data Iy | I - | Zoom:|100% =% Il A || # X & <2 Site Overview | Operation strategy
{2 Project identification ~
() Project Reports
() Combined report
-3 Extemal conditions .
(] Time series — L2
{2 Outdoor temperature
(3 EEX2011-Phelix Thermal
(2] Time series functions store
-3 Indexes
3 Sites g 2678w v
oie 1] K § 200 2 owm
1 Transmissions x Al
@ Fuels Gas engine 1 Total sale
of heat

£ Netural gas Natural gas
(2] Demands
{2 Total sale of heat 5267k
[0 Net work loss 4 2000w L
{2 Energy conversion units s+ ® |
-1 Gas engine 1 — —
& Gas engine 2 Gas engine 2 Network
] Boilers N
3 sorages
() Electricity markets 10000 1
(i) Operation strategy E
& Environment
Economy, < Bailers

Reports
[ Production, graphic
~~(Z] Energy conversion, annual
() Energy conversion, monthly
[ Duration curve for heat demand
3 Environment
@ Cash Flow, monthly
(il Operation Income
@ Financial Key Figures
(] Catalogue of Technical Assumptions
@8 Catalogue of Economic Assumptions
{ Operation Strategy Calculation
& Graphical Layout
@ Project Reports

Figurel.22: energyPRO in Graphical User Mode

1.10.1What is included?

Thereare two different types of graphical overview, namely:

1 The site overview which shows all the sites in thggub
and the transmissions between them. This view is only
relevant in projects with more sites

1 The graphical overview of a single site, which contains the
following components:

1 Fuels

1 Demands

1 Energy Units

9 Electricity market
 Transmission to other sites

Thisis, so to speak, the physical part of an energyPRO project. External
conditions, Operation strategy, Environment and Economy are not
included in this version of graphical editing.
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1.10.2What about the old way of doing things?

You can at any point change the tiegs to the classic user mode. In
Setupg Options,you can switch between Graphical User Mode and
Classic User Mode (séggurel.23). The setting is saved by energyPRO
and is not depending on the given energyPRO project file.

Eile energyPRO setup Projectsetup Tools Window Help

o L E—

Inf| | '+ Report Logo | Online
=2 Project identification User Mode
. B[ Project Reports
-] Combined report () Classical
=) External conditions
. =~ Time series (©) Graphical
- 7 Outdoor temperat

Figurel.23: Switching between Graphical and Classic user mode

1.10.3A better overview

The graphical user mode shows all the main figures at a glance. As
shown n the screenshot below, you can see the heat value of the fuels,
the full load capacities of the production units, the storage capacity, the
annual demands and the electricity market type. At the same time you
can see what fuel the production units use ahthey have access tma
energy storage facilitgr not.

) 41,72 MWh
Thermal
store
5267 KW =
2 2000 KW r
11 KWh/Nm3. Ll T 2000 MWh
k. s B |
——
Natural gas Gas engine 1 Total sale
of heat
5287 kw ol
- 2000 kW o "
v STTAT 3000 MWh
»oof B |
——
Gas engine 2 Net work
loss

9500 kW - =)=

10000 EW * S!)ot_k‘.i[kat
{Auta)
—e

——
Boilers Spot Market

Figurel.24: Graphical User Mode gives a better overview.

1.10.4Adjusting View

Depending on the sizaf your screen it can be desirable to adjust the
view of the graphic.
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Zoom
In the toolbar above the graphic user interface it is possible to set the

zoomactor:
- L=
et 0t 3.
=- Project identification -

=& Project Repons
& Combined neport
= E _:E_*-.'Ielnal conditions
Figurel.25: Setting zoorifactor
The up and down arrows increases and decreases the factor by
10%. A more detailed factor can be put in directly.

The magnifying glass icon adjusts the zefagtor to fit the graphic
window.
Arrange

When loadinga projectfile saved in energyPRO 3, energyPRO 4 will
automatically arrange the components and connections.

You are free to rearrange the components and connectibitgirel.26
is rearranged by the usewnith the same componentasFigurel.24.

11 KWhiNm3
k. »

Spot Market (Autc)
Natural gas -
) g 26T MW —
10000 kw 5267 kW 200 B " = soodw Electricity
g = Ll market

—— e —
Boilers Gas engine 1 Gas engine 2

A 0058
AL LE

—>

12000 Wwh

ey
41.72 WWh Total sale of
heat

Thermal store

3000 Mwh

—>
Hetwork loss |

Figurel.26: Rearranged graphic view

To rearrange,imply mark a component and move it as you like. If you
marka connection you will be able to drag any of the pointers to
rearrange the connectiorkigurel.27.
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AR ,
12000 MWh
) omm
41.72 MWh' i Total sale of
- e
ermal stc-re: :
* 3000 MWh
el .
Het work loss

Figurel.27: Marked connegbn

With the head or tail pointer the point of connection at the component
can be changedsigurel.28.

12000 MWH
(D

¥
. Total sale
: heat

Net work |9

Figurel.28: Moving conmction point

If you regret the rearrangement, pressing the aa@angebutton
arrangesthe components and connections according to energyPRO
default settingsFigurel.29.

iz T - | Zoom: 100% " * X ;| i1 Site Overview Operation strategy

I
Figurel.29: Auto-arrangebutton

1.10.5How to edit

Change values

If you need to change a value of a component, e.g. a production unit,
you simply doubleclick the component or right click and select Open:
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as engine E=1ES

. Name: Gas engine 1

Production unit type |CHP ~ | [v|Mon availability periods

Fuel Natural gas - Start Time End Time Every Yea
09-01-1900 17-01-1900 v

Powemuni MW 01-02-1900 09-02-1900 v

Min. Operation time (Hours): 2
Add line Delete line Load Save
Power curves
Operation Fuel Heat Elec. power
Performance kW KW kW
Lingar 5267.0 21140 2000.0
Add line Delete line Enable formulas in power curve

Operation dependent on other unit

Comments:

= | @ Cancel

Figurel.30: Editwindow, production unit

This window is very similar to the classic view. Additional, you have the
option of changing name of the component.

It is passible to cancel any changes by pressing Cancel, in other words
your changes are not saved until you press OK.

1.10.6 Add Component

In the graphic user mode, you have two ways of adding a fuel, demand
or energy unitl), click the blue plusign in the toolbar oR), right-click
on the background. In both cases you have the menu showigimre

;| T - | Zoom: 100% = |2 Il A+ X & 1 Site Overview = Operation strategy
-
41,72 M
=
Thermal
Layout y | store
ST Add 3 Fuel v
11 WnNm3
3 Copy as Bitmap Energy Conversion Unit » Boiler
tatural gas Connection Mode » Store » CHP
Demand > Elec. Heat Pump
5267 kW
A T Electricity market 3 User Defined Unit
= 8|
—— Absorption Chiller
Gas engine 2 Het work
loss Electrical Chiller
8500 KV 3 Wind Farm
10000 KW Ed Spot k
d“ Flat Plate Solar Collector
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Figurel.31: Adding a component
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VisualProperties

The visual properties of a component are accessed by-cgtking and
select Visual PropertieEjgurel.32.

Figurel.32: Access to Visual Properties

By selecting the Visual Properties the following screen appEaysre
1.33.

Figurel.33: Visual Properties

The Color is used when representing the production unit in the
Production, graphic report.

As shape you can choose between a rectangle, ellipse, diamond or
picture. If choosing picture, you have access to select a picture. Defaults
return the component to the energyPRO default setting.
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