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Power systems deliver energy. We deliver the decisions behind them.
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Enotni evropski

trg z elektricno 32 mrd EUR

°s v ocenjena druzbena dobrobit delovanja trga EU v letu 2025
energijo
Slovenija je del trga EU od leta 2016. 490 mio EUR

ocenjena dobrobit za Slovenijo

Storitve izravnave:
Druga najbolj obremenjena drzava s tranziti e 2021: pridruzitev trgu RVF

elektricne energije v Evropi. » Julij 2026: prikljucitev na MARI in PICASSO - enotni
platformi za izmenjavo energije RPF

vir: Eles, interna predstavitev



Brez ¢ezmejnih povezav Dejansko Neomejene povezave

Pomen cezmejnih povezav med
drzavami in vpliv na cene na trgu

Povprecna cena na dnevnem trgu 2025 [€/MWh]

0 50 150 500 1000

vir: Eles, interna predstavitev



TRENDI

Viri Usmeritve Nove tehnologije loT



Najvedji viri za proizvodnjo elektricne energije v Evropi, 2023

Jedrska Zemeljski plin Hidro
celotne proizvodnje elektri¢ne celotne proizvodnje elektricne celotne proizvodnje elektricne
energije energije energije

Veter

16%

celotne proizvodnje elektricne
energije

Premog

14%

celotne proizvodnje elektricne
energije

ELEKTROINSTITUT MILAN VIDMAR



Energetski prehod na preizkusnji: volatilnost, omejitve in vrzeli pri izvedbi

Visoka izpostavljenost globalnim cenam energentov (plin, premog, nafta)

Neposredne posledice za stroSke elektriche energije in zanesljivost oskrbe

Cenovni pritiski in nestabilnost energetskega trga

Narascajoca izpostavljenost odjemalcey, industrije in drzave

Dejanske zmogljivosti so doloCene z omejitvami omrezja

Prenosne zmogljivosti in Cezmejne povezave so lahko ozka grla

ELEKTROINSTITUT MILAN VIDMAR




Cilji obnovljivih virov
energije v EU

42.5%

do 2030

% obnovljivih virov v energetski bilanci, povecano
iz prejSnjih 32%

Direktiva veljavna v vseh drZavah ¢lanicah od 20 novembra 2023.

ELEKTROINSTITUT MILAN VIDMAR



Povprecna urna cena na borzi elektriCcne energije

JANUAR 2023 JUNIJ 2023

Hour : S| HRI 1T T AT T Hul Ro [ FR I DE T BE T NL Hour : sI HR] IT | AT HU[ RO [ FR | DE | BE | NL
HO1 115,69 | 95,11 |155,56113,42(111,57| 95,08 [104,87| 88,40 [102,78] 97,63 HO1 101,33 [100,12]104,63]101,80[102,34| 90,63 [100,63[101,88]101,99]102,98
HO2 108,25 | 86,45 | 148,52|108,28(102,97| 80,22 [100,77] 82,62 | 96,90 | 87,48 HO2 93,88 | 92,51 | 99,76 | 94,52 | 95,34 | 80,66 | 93,12 | 94,76 | 94,44 | 95,32
HO3 101,81 | 77,16 | 142,15/104,24| 95,64 | 66,64 | 97,72 | 80,58 | 94,24 | 82,81 HO3 89,74 | 88,51 96,76 | 90,19 | 90,84 | 75,83 | 88,61 | 90,62 | 89,90 | 91,09
HO4 94,60 | 67,27 [137,10] 97,76 | 87,34 | 56,65 | 87,05 | 75,43 | 83,63 | 75,77 HO4 87,39 | 86,32 | 95,03 | 87,87 | 88,72 | 76,63 | 83,88 | 88,81 | 86,33 | 89,13
HO5 99,56 | 73,97 [137,61]101,93] 92,74 | 63,44 | 85,07 | 76,59 | 81,72 | 76,33 HO5 87,27 | 86,55 | 94,84 | 87,70 | 88,44 | 78,61 | 82,48 | 88,78 | 84,96 | 87,69
HO6 11086 | 9448 1148 001114 271108 231 8640 | 9343 | 84351 90 10 | 83 30| HO6 9144 1002619740 0220]93.35 | 80.78 | 84721 94,14 | 83,52 | 92,15
Ho7 137,78 |124,97]172,16[137,11[135,74[125,91[116,56] 108,87 113,36[ 107,52 |,  [HO7 103,09 |101,08]102,89104,35[106,93] 84,40 | 92,21 [111,22] 97,63 | 99,75
HO8 152,38 1147 961188 621185 271157 961154 001138 561129 291138 141131931  ~[Hos  _y | 112,42 [110,35[114,13[113,02[116,03| 95,79 [105,31[116,66] 108,32 110,12
HO9 170,17 | 165,69]204,84] 168,35 170,94 [171,82[ 156,76 | 143,69 156,40| 157,89 Hosy, ~ 106,80 1105.101115.411107,161108.,60] 00,80 [105,821107,55]106.48106,97
H10 170,89 |167,21|204,38/169,20(173,35[165,28] 160,46 144,92|160,01[163.04] [0 = L9080 L8241 l10z320 0l 0200084l 7402101120 01010 0105 12050
H11 164,97 |155,94|190,66]162,94|165,11[151,13[153,81[137,84]156,13[ 148,31}~ ~ [H11 75,70 | 74,84 | 98,36 | 76,09 | 76,05 | 61,13 | 76,36 | 75,33 | 76,99 | 74,16
H12 161,98 | 150,82]184,09] 159,68 160,83|143,17[149,51[134,06] 150,29] 139,47 H12 67,11 | 66,16 | 94,90 | 66,91 | 67,06 | 52,08 | 68,64 | 66,07 | 70,08 | 63,68
H13 156,85 | 149,95|173,76]156,08| 157,88] 143,91[140,93[128,33] 140,00 131,91 H13 61,54 | 60,88 | 87,64 | 61,72 | 62,09 | 51,46 | 63,42 | 58,77 | 64,98 | 52,99
H14 153,57 |145,89]169,21]152,66 | 154,79[141,17[133,18]124,67[ 130,83] 127,69 H14 56,85 | 56,10 | 84,98 | 56,80 | 57,00 | 47,20 | 58,39 | 50,63 | 60,54 | 40,85
H15 158,66 | 153,49|175,62| 156,93 160,19[151,35[137,21[127,23] 134,92 131,90 H15 55,30 | 54,53 | 88,38 | 54,53 | 56,42 | 44,15 | 53,64 | 48,66 | 55,17 | 43,87
H16 165,62 | 167,18]183,93] 162,90 175,26 175,90 140,06 131,88] 138,51] 139,10 H16 62,75 | 62,48 | 89,73 | 60,81 | 64,06 | 53,74 | 59,39 | 56,90 | 59,78 | 52,19
H17 173,79 |181,85]192,61]167,62|193,85(200,12] 144,30{ 136,94 143,73] 146,27 H17 7050 1 7042104011 6868 7154163911 6707166776672 6488
H18 182,56 | 188,23]209,38| 178,14 |197,49[207,93] 160,22[ 149,03 159,63/ 167,20~ ~ [H18 Lggaa laroolozaslaceal goonlooanlanat ] asoalasae] a6zl
H19 182,76 _1187,141211.381176,40/197.17[195,921 170,331 151,02[ 171,481 169,07 g 107,13 [107,22]108,87[ 106,05 108,37 [ 106,32[104,03[105,85] 104,42[ 103,79
H20 173,25 _|176,94|209,52[ 167,97 [189,16[181,41[164,35[139,29] 165,03 153,51 H20 S 128,51 |128,29]128,03]126,30[130,07[125,55] 119,21[127,43] 121,41 119,97
H21 159,82 |161,12]193,26( 156,65 170,24 | 157,28]150,72[126,95[ 150,19] 143,55 H21 138,12 |138,89]134,55]136,50 | 142,25/ 138,10] 124,07 [139,13] 128,51] 133,48
H22 146,73 |139,23]180,31] 143,27 150,30 136,89[ 134,87 116,21] 133,02 131,33 H22 130,31 _|130,16]127,04129,70|133,99[124,20[120,12[ 131,46 125,05 131,56
H23 142,49 [127,14]172,61]138,64|142,09[116,74[131,03[111,79] 129,79 122,99 H23 118,58 |117,26|117,93118,94120,32[106,18[117,03[119,01] 118,65 120,05
H24 126,53 | 99,54 | 161,29]119,84|117,76/100,09] 118,54 | 97,93 [ 114,95] 108,20 H24 106,16 |104,58]108,15]106,40/107,54| 94.19 [107,29(106,57]107,95(107,53




Actual and forecast wind energy feed-in

aaTenner
Time frame: 01.05.2026 - 04.05.2026
—— Forecast [MW] = Actual [MW] - Offshore contribution [MW]
13548 MW *
13081 MW
12,000
8246 MW
gooo V- — — —F1 — 4 4+ HA{ 7 —17Z P,
5093 MW
4,000

01.05.2026 01.05.2026 02.05.2026 02.05.2026 03.05.2026 03.05.2026 04.05.2026 04.05.2026
2765 MW- Niederaussem PP

696 MW- Krsko NEK

EIMV MILAN VIDMAR ELECTRIC POWER RESEARCH INSTITUTE



Dejanski in napovedani odjem

Casovni okvir: 03. 11. 2025

B ELES

850 MW

~ 520 MW

Delovnha mo¢ v MW

T. Tomsic, ELES

EIMV MILAN VIDMAR ELECTRIC POWER RESEARCH

INSTITUTE



Zled 2014

Slovenia Is Still Frozen Solid: 'This Is Crazy, Really Crazy'

BUSINESS

INSIDER

Three days of blizzards and a freak ice storm have
inflicted "the worst devastation in living memory" in

the small Alpine country of Slovenia as life in half of the
country is frozen in place.

BlBjC
NEWS

Some 250,000 people have been affected by the extreme
weather which began on Friday.

...40% of schools were closed



http://www.iol.co.za/news/world/freak-ice-storm-cripples-slovenia-1.1642549#.UvNluHddVvk
https://in.reuters.com/article/2014/02/04/slovenia-weather-idINL5N0L925M20140204
https://goo.gl/maps/5kyUy

Mocni vetrovi in sunki vetra




Pozar 2022

Poletje 2022

2000+ hektarov v Sloveniji in Italiji

Najvecji ogenj v zgodovini Slovenije

Izredno problematicen za gasenje zaradi terena, dostopov in neeksplodiranih ubojnih sredstev




Kaj izzivi v energetiki pomenijo za industrijo

Pritisk na konkurencnost

Manjsa predvidljivost poslovanja

Vecji pomen upravljanja porabe

Vecje zahteve po odpornosti

Nove moznosti za nizanje stroskov

= . . —~— .
Oskrbo z energijo, proizvodne procese in ucinkovito rabo moramo. acrtovatl |n upfhvhatl ﬁpaj

. S
s -_)‘;e o



Net-Zero Energy Factory: aRTE Mobel GmbH Demonstrator

IEEE PES GM, Denver, Bartlomiej Arendarski, Pio Lombardi, Przemyslaw Komarnicki

01. System integration 02. Energy demand 03. PV generation
(49,6 %) Self-consumption (50,4 %) Power (74,2 %) Feed-in
purchase from the grid
Carpentry’
processes
| | % | | |
Sawing Milling Drilling Sanding Comg::essed Suction Other loads
120 MWh 129 kWp installed PV

62,4AMWh
power

EEIMV  ELEKTROINSTITUT MILAN VIDMAR



Net-Zero Energy Factory: IT Arhitektura

IEEE PES GM, Denver, Bartlomiej Arendarski, Pio Lombardi, Przemyslaw Komarnicki

Monitoring Passive control Active control
Grid Photovoltaic load load
-generator portfolio Battery electric portfolio. Battery electric
e é’ 757 D storage vehicle storage vehicle
B s T -
& ge= W ] 7 OFY (R
I Solar|Log | | ® °
I
Flexibility, RES, _
Signals b b
Storage, DSR R sps
offeringto | . ket ‘green’
system latform
’ HTTP(S) | | MQTT FTP(S) Modbus TCP/UDP | Get continuiously | | S€nd orders and products
ETHERNET | | ETHERNET | | ETHERNET | | ETHERNET live informations get historial
informations
&
REL flox Collection Evaluation Forecasting generation Maximization of RES —» Control
R monitored —» historical » and consumption » integration (Net-Zero Objective
O g ]
o o e | | data data (electric and thermal) Energy) in production 2> .
o g e functions

EEIMV  ELEKTROINSTITUT MILAN VIDMAR



Net-Zero Energy Factory: proznost delovnih procesov

IEEE PES GM, Denver, Bartlomiej Arendarski, Pio Lombardi, Przemyslaw Komarnicki

Heatmap of matching effect for all loads
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Heatmap of matching effect for all loads by exploiting the flexibility identified
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Papirnica kot povezan energetski sistem

Skupno nacrtovanje proizvodnje, oskrbe in porabe energije
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Lastni viri in hranilniki
Usklajevanje z omrezjem in
potrebami proizvodnje

Elektrika, para in toplota
Skupna energijska bilanca obrata
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Uginkovitost in proznost 5" &
Vracanje toplote in prilagajanje,
kjer proces dopusca
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Podatki in napovedi

Proizvodni nacrt, cene energije
in razpolozljivost virov

Nizji strosek energije na tono izdelka ob stabilni in zanesljivi proizvodniji
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Power systems deliver energy. We deliver the decisions behind them.
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