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Renewable 3 -3
Energy Software STl |
& Consulting T

EMD is a global company supplying software and
consultancy services for design, planning,
documentation and operation of wind and solar
energy projects as well as complex distributed e——— . =

™) windPRO

Plan wind projects with confidence Optimise energy systems with ease

Make smarter energy decisions and drive profitability
with one powerful software tool.
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EMD Vision &
Mission

Vision
Lead the transition to renewable energy
supply, ensuring a sustainable future.

Mission

Collect and systematise the latest research,
development, and experience within
sustainable energy systems and pass on this
knowledge through innovative software
products and consultancy services.

emd

energy so

greener, more sustainable future.
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a software for modeling, o
analysing, and optimising

complex energy systems



Use it for

District Energy Sector

Design efficient and economically viable
district heating systems.

Decarbonization strategy

Optimize energy systems, assess feasibility,
and make strategic decisions.

Integrated energy system

Increase efficiency, reduce costs, and achieve
your sustainability goals.

Sector coupling

Optimise interactions between electricity,
heat, cooling, and transportation for
maximum efficiency and sustainability.

Hybrid projects

Integrate and develop Hybrid Projects (PV +
Wind + BESS), maximize efficiency, and ensure
economic viability.

Power-to-X

Optimize energy conversion, analyze
economic feasibility, and integrate renewable
energy sources.

energyPRO

Water Treatment

Integrate renewable sources, reduce costs,
and enhance sustainability.

Environmental factors and ESG

And more!



Based on a modular
structure

Thanks to the modular structure, energyPRO
can be customised for any kind of energy
project.

emd

FINANCE
Investments, financing,
cash flows, development in
demands and prices.

o

ACCOUNTS
Long-term income
statements and balance
sheets for business plans.

—0-

O—
—0-

INTERFACE
XML call to energyPRO
to perform multiple
calculations with different
parameters.

S

OPERATION
Optimization of energy
plant operation for a short
term period.

i

DESIGN
Calculation and
optimization of production
and operational economics
in energy plants.

9

REGION
Energy and economic
calculations for several
sites or on a regional basis.

energyPRO

#

MARKETS
Simulation of energy plants
participating at more than
one electricity market.

‘O

COMPARE
Make alternatives in the
same project file, to
compare key investment
figures.

HHT

OPTIMIZE
Optimize the size of PV,
CHP, heat pump, storage or
any new asset.



Based on a modular
structure

Thanks to the modular structure, energyPRO
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energyPRO

Model, analyze & optimize
energyPRO will help you in every stage of the process

Graphical interface Calculation Interactive plots Reports Iterative process
Model an arbitrary energy Automatically calculate the Visualize data, set the desired Export detailed reports for your Continuously optimize and
system to see the relevant optimal operation constraints & analyze your stakeholders improve your system
connections model

PV and Heat Pump and thermal store - Design.epp
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Operation Income from 01-01-2020 00:00 to 31-12-2020 23:59

74.996.059
3.440.903




Optimisation in
energyPRO

energyPRO determines the most cost-effective
operational strategy by solving a profit-based unit
commitment problem using a Mixed-Integer Linear
Programming (MILP) solver.

The software explores all possible combinations of
operational decisions to find the global optimum,

ensuring the lowest operational expenditure (OPEX).

Finding the optimal How?
operation of the units in I
your existing energy system

* Optimal sizes of the units

e Optimal mix of technologies
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by comparing different
scenarios and possibilities

* with the COMPARE
* and OPTIMIZE module

Mon 04-01-21

Fri 01-011-21

Tue 05-01-21

= Day ahead prices

Sal 02.01-1

Wed DE-01-21

energyPRO
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Day shead marketimport = Heat pump = Electrolyzer — Day shead market expor



energyPRO 5.1
owards full generalisation



energyPRO

L8 | 4 E‘ x energyPRO 5.1 - Green hydrogen production and infrastructure
Project Setup Calculation Setup Reports License Help
[ f _
PtX I n e n e rgy P RO e &' Meteorological time series Calculate () Sike Chervicw
Close Online time series Optimize Production, : Morthern Ger -

graphic

File Time Series Tools Reports Calculate Interface Tools

From simple energy systems like

External conditions

> Storage Ak

Wind farm d Electricity
"—b % - demand
i

I—-—P Day ahead External Wasserstoff
A market hydrogen 200 bar
import storage

Photowvoltaic ®
park l p ’ﬂ

-> Heating o — 2= 4

9 E_Fuels Electric y
Energy conversion units 'O' I

Water supply

to sector coupling o
9 COO I i ng Resources

Compressor Binding
hydrogen
demand

Elektrolyzer

Including add-on supplies like

- Hydrogen 7 |
Oxygen 200 har Surplus
export hydrogen

9 Wate r Markets export

Environment

Model the complete value chain . S -
Economy | E

based on all
- Resources
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1. Set up your reference
- digital twin

2. Analyse different
scenarios

emd

Project Setup Calculation Setup Reports

a! Meteorological time series

Close Online time =eries

File Time Series

External conditions

Transmissions

Resources

Demands

Energy conwversion units

Storages

Environment

Economy

Electricity
market
Day-ahead
market, marginal
price

Reference dynamic prices +

Help

Calculate

B Calculate All

Calculate

Electr
icity
MWh

:O‘ Compare overview

# Draft com parision

Interface Tools

Heat pump

.BBDMN N

. Heat
Electric boiler MWh

Heat storage
1,93 MWh

Electricity
demand
500 MWh

Heat demand
1000 MWh



19/04/202622.14.57
Operation Income from 01-01-2023 00.00 to 31-12-2023 23.59, Reference

Electricity based heat network with dynamic prices.eppx
Neighborhood supply with static and dynamic electricity price

1. Set up your reference |
- digital twin —

Heat =3l : 1.001,2 MWh
Electricity sale : 00,0 MWh
Electricity export : 48,6 MWh )
Total Revenues 257.955

Operating Expenditures

[
2. Analyse different Electicty impor
‘ Electricitytariffs : ; :
@ : '
S Ce n a rl O S Jays |/ v Imbalances Export/import Charge/Discharge Group demands Group consumptions Synchronize

Thu 05/01/23

Ahead 2023 MEZ

Heat Ih.ﬂu“\"]

. : |
B

Tue 03/01/23 Wed 04/01/23 Thu 05/01/23 Fri 06/01/23 Sat 07

Heat pump Electric boiler [l Store discharging (combined) =— Heat demand = Store charging (combined)

Heat storage [Myvh]
"w mn n

Thu 05/01/23

yacity — Storage content




1. Set up your reference
9 di gital twin I Color3 - - Name: London UKPN Tariff f‘-.'1F‘_e~:-n:‘ur'{:E: Electricity

Market type: Fixed Tarnffs

Tariff element name

2. Analyse different
scenarios

Monday ~ Friday * Excluding
Monday ~ Frnday * Excluding

File Home Project Setu
Amber 23.00 Monday ~ Fnday * Excluding

Production, carpets Calculation Log

_ Project Report v

Duration Curves

Annual "
Export Results v

Graphics port Tools

COZ2 emission factor for import

Replaced CO2 emission factor for export
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1. Set up your reference
- digital twin

2. Analyse different
scenarios

emd



Maturgas Maturgaskedel

Market
Fuel market

1. Set up your reference

- digital twin

fx

Motor 1

-0

b
Varmepump

2

fx

Ab veerk
leverance
38500 MWh

Varmelager
59,97 MWh

2. Analyse different
scenarios

Ab veerk

Motor 1

4—h

Spotmarked
Day-ahead
Maturgas market, _marginal
Market price

leverance
38500 MWh

Vvarmelager
59,97 MWh

Fuel market

Motor 2

@ 18000 KW

Maturgas Naturgaskedel

11
kWh/Nm3

Solfanger
10000 m=

Varme
MWh




1. Set up your reference
- digital twin

2. Analyse different
scenarios

’ Evvironment

Cash Flow

Energy
Conversion

Compare

Compare cash flow

Kraftvarmevark i 2026, med alternativer.eppx

Calculated pericd: 0172026 - 1272026
(All amounts in DEEK)

Revenues
Salg af el
Revenues Total

Cperating Expenditures
Indfednings o balancetarif &l
Gasheb
Zastransport omkostningsr
Energiafgift

Maotor 1
Maotor 2
Refucion af afgifterpd motorer
Maturgaskeds!
EnergiafgiftTotal
CO2 afgift
Maotor 1
Maotor2
Refusion af afgifter pa motor
Maturgaskedsl
COZkwoter
NOx afgift
Maotor 1
Maotor 2
Maturgaskedsl
WOx afgift Total
Metan afgift
Maotor 1
Maotor2
Metan afgift Total
Drift-cgvedligehold
Maotor 1
Maotor2
Maturgaskedsl
Drrift-og vedligehold Total
Yarmepumpe
Kab af 2l | spotmarkedat
Elafiyift
Mettarnif til detlokale inst
MNettarif til Enanginat. dk
Drriftog vediigehokd
Varmepumpe Total
Operation expenditures Total

MNet Cash from Operation

Reféfameeyumpe alternafielfangeralternativ

15.307.162
13.307 162

20.477
15.525. 786
3.080. 57T

2.651.830
2.572.380
-3.144 120
1.5962.081
4.042 210

3.T21.TGT
3.812.120
-4.414.954
3.480.508
7.075.505

& 0 Ch

Eada

455,000
187.291
1.192.5H

42.701.342

-27.484 180

9.644 8R4
9.644 834

62,232
10. 188,508
1.537157

1.527.058
1.488 882
1.815.070

675.168
1.876.019

2. 144 285
2.0 851
-2.548.7T10
1.157.704
3.583. 725

1T.542
305803

5.551
T9.693

56 582
357.413
723,995

3.508 208
28 504

5 381
820917
309823
3.602 682
27.141.181

-17.496.327

12,624 824

11,624 624

18.T32
17.267. 105
2. 678 850

2 .Z287.080
2.255.017
-2 735976
1.738 4865
3.8 587

3.211.503
3.172.098
3.841.840
3.083.923
193.118
58,226

o0, 30

14 F52
126034

549,031
B2 295
1.091.326

440. 100
434, 700
165,347
1.040.747

-24.025.622




Flexible
assets

West Denmark EN DK (I}
Power prices and estimated power production

4 |20/04/2026 (4]F
HEEER

West Denmark, Monday, 2026-4-20

Spot price
— mFRR Marginal Price Up
mFRR Marginal Price Down
— Electricity consumption
@ Wind turbines
() Photovoltaics
(@ Local CHP units
() Central power plants

Price (DKK,/MWh)

(MIN) Jamiog
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- Power every
decision

Optimal Planning

vectlD uses powerfull solvers and detsiled digital plant
models to continuously deliver the most cost-efficient
and up-to-date operation plans.

() Hl

¥

Decision Support &
Transparency
vectlD provides clear insights, scenario comparisons,

and fully transparent calculations to support confident,
data-driven decisions.

8,

Intuitive Interface

vectlO's user-friendly interface offers a clear visual
overview og plant operations, making complex data
easy to understand and act on.

Electricity Market
Participation

vectlD calculates profitable market bids and
enables automatic submission to ensure swift

informed participation in electricity markets.



1. Set up your reference DH related examples

- digital twin * A new system
 Decarbonisation of an existing
2. Analyse different system
scenarios - electrification
- potential future digital - RE technologies
twin * Storage
 Changes in heat demand
- expansions

* Sector coupling (excess heat)
 Changes in markets — volatile
prices and (the growing) need for

emd resilience



— Smarter energy starts
with energyPRO

400+ 20+

Companies & Institutions Countries Trust energyPRO
energyPRO Is utiized by over 400 companies and Institutions Including utliities, More than 25 countries around the world trust energyPRO. From district heating
manufacturers, planning authoritles, englineering firms, and resaarch Institutions. networks in Northem Europe to renewable Integration In Asla and North America.

- Think energy differently



Linn Laurberg Jensen

Team Lead Energy Systems
Mail: llj@emd.dk

Direct: +45 69164876
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