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I 1 kN Lithuania - among EU leaders

AV R in renewable heating
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* In2013-2023, the average share of energy from renewables for heating and cooling in the EU grew from 19 % to 26% in 2023 (+7pp).
* In2013-2023, the share of RES for heating and cooling in Lithuania grew from 36,9 % to 53,6 % in 2023 (+16,7pp)
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Renewable energy share in

Lithuania‘s district heating
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* Lithuaniaranks 2nd in the EU for the share of renewable energy in district heating (73% in 2022, compared to
the EU average of 29%). With Vilnius CHP coming online, RES share is expected to reach 80% in 2024.
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Since 2000, CO., emissions in

district heating fell by 70%
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Average district heating

price dynamics, 2002-2024

Price, ct/kwh (excl. VAT)
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National Strategy: demand for

heating and share of RES (%)

2022 2030 2040 2050

100% RES

97% RES

90% RES

District heating 73% RES

50 % RES 75 % RES 85 % RES 100 % RES

Individual heating

24,1 TWh

19,4 TWh

27,9 TWh

26,1 TWh

Total final energy
consumption

89,7 % RES 100 % RES

57,6 % RES 80,3 % RES




National strategy seeks more

diversified fuel mix in DH

Forecast of CHP fuel mix balance and final energy demand

2030-9,9 TWh 2050-9TWh

20 2% 1% m Solar
m Natural Gas

Biomass Biomass

m Municpal waste m Municipal waste

Waste heat
Waste heat

m Ambient heat
m Ambient heat

m Solar

! Note: The share of waste incineration is based on the maximum capacity of the Vilnius, Kaunas, Klaipeda waste
incineration plants. No additional incineration capacity is foreseen
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I Y Key trends shaping district

:‘—=~ heating in the coming decade

Key trends

Heat pumps, decreasing costs of solar and ambient energy utilization technologies
(production, storage), excess electricity generation in the region

Decarbonization . . . .
Regulatory and financial pressure to switch to climate-neutral fuels

. Increasing demand for various electricity system flexibility, demand response, and balancing
Market coupling “ services; waste heat generated in hydrogen production, industry, and service sectors; demand
' for biogenic CO,

Burning biomass releases a higher amount of CO, emissions per kWh compared to natural gas
or coal. Sustainability requirements for burning biomass at the EU level may become
increasingly stricter in the future

Increasingly strict
rules for biomass

Increasing energy efficiency of buildings (lower consumption); growing competition

Competitive
presure from decentralized heating technologies (eg. heat pumps); greater need for

economies of scale and consolidation of district heating companies
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| » 1 P Key DH priorities in
AV R Lithuania’s national strategy

Diversification of energy sources — solar, waste heat, other RES
* Resilience — strengthening DH against external threats.

* Partial electrification of DH — heat pumps.

* Energy storage solutions — daily, weekly and seasonal.

* Biomass CHPs — sustainable use of local biomass.

* Flexibility and balancing services — DH participation.

* Low-temperature networks — 4th generation DH.

* Waste heat from green H2 production — integration into DH.

* Biogenic CO, capture and storage — in heat production facilities.
* Digitalization — smart grids and advanced DH management.

* Efficiency, resilience & modernization — reduced heat losses,
resilience against external threats, network expansion in urban
areas.
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Centralizuota silumos gamyba ir

tiekimas

* Centralizuotai tiekiama apie 57 % Silumos (ES vidurkis apie 70
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CST vartotojy skaiciaus
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CST kuro struktiira
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CST kuro struktira
Lietuvoje ir Europoje

B Kitas kuras
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Kuro struktiira atskirose CST
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Investicijos

B Gamyba

Gamyba: VKJ investicijos
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Biokuro katiliniy efektyvinimas
ir automatizavimas

Absorbciniai
silumos

Silumos talpyklos
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Tolimesnio vystymo kryptys

(1/2)

* Silumos saltiniy dekarbonizavimas ir
efektyvumo didinimas
* Pakeisti likusius dujinio kuro ir nusidévejusius biokuro katilus

* Aplinkos ir liekamosios Silumos panaudojimas Silumos siurbliy
pagalba nepakeicia biokuro ziemos laikotarpiu

* CST sistemy plétra ir efektyvinimas
* Temperaturos rezimy mazinimas
* Senyvamzdyny keitimas
e (ST sistemy apjungimas
* Esamy ir naujy vartotojy prijungimas
* Skaitmenizavimas
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Tolimesnio vystymo kryptys

(2/2)

* Sildymo paslaugy kokybés gerinimas
® Privalomuyjy reikalavimy jgyvendinimas daugiabuciuose
* Mazosios renovacijos veiksmingesnis organizavimas

 Silumos tiekimo patikimumo ir saugumo
didinimas
* veiklos testinumas be elektros tiekimo is tinklo (24 val)

° Integracija su kitais energetikos sektoriais

* Elektros katily ir kaupikliy jrengimas katilinése lankstumo paslaugy
teikimui
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@ LITBIOMA

BIOKURO PERSPEKTYVOS
LIETUVOJE

2025 m. rugséjo 17 d.




BIOKURO PERSPEKTYVOS LIETUVOJE

KODEL SI TEMA AKTUALI:
- ENERGETINIS SAUGUMAS
- ZALIOJI TRANSFORMACIJA
- VIETINIY ISTEKLIU PANAUDOJIMAS

BIOKURAS - VIENA PAGRINDINIY SILUMOS GAMYBOS ZALIAVY LIETUVOJE



DABARTINE SITUACIJA

- >80 % CENTRALIZUOTOS SILUMOS GAMINAMA IS BIOKURO
- LIETUVA - VIENA EUROPOS LYDERIU BIOKURO NAUDOJIME
SILUMOS SEKTORIUJE
- KURO STRUKTURA: MEDIENQS SKIEDRQS, GRANULES, KIT
BIOMASES PRODUKTAI



PAGRINDINIAI PRIVALUMAI @

ENERGETINE NEPRIKLAUSOMYBE NUO IMPORTO

MAZESNE CO2 EMISIJA
VIETINIU ISTEKLIU IR REGIONINES EKONOMIKOS
STIPRINIMAS




Lietuvos misky istekliy tario prieaugio O
naudojimo balansas

Medyny (stieby, Saky ir kelmy bei trako ir
pomiskio medienos ir Zievés) turio
prieaugio ir jo naudojimo balansas

Puavandios fitomasés (medziy stiebai, $akos, kelmai,
krimai) tario kaita Lietuvos miSkuose

70
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dienos tiiris

Medyny turio prieaugis P
27,13 min. m¥m. gg 0
2 E 45
4 5 40
>
£ 35

ISkirstas tdris
11,75 min. m¥m.

Saltinis: Kauno migky ir aplinkos inZinerijos kolegija 26



MITAS AR REALYBE:
ES , DRAUDZIA“ ENERGIJOS GAMYBOS IS
BIOMASES SKATINIMA



TACIAU AR TIKRAI?



RED Il DIREKTYVOS NUGSTATOS NUMATO:

3 straipsnis

Sajungos privalomas bendras 2030 m. tikslas
3. <..>.
Siekiant uztikrinti, kad medienos biomaseé buty naudojama atsizvelgiant j jos didziausig ekonoming ir
aplinkosaugine pridétine verte laikantis toliau nurodyty prioritety tvarkos, valstybés narés iS biodegaly,
skystyjy bioprodukty ir biomasés kuro gaunamai energijai skirtos paramos schemas rengia taip, kad
baty iSvengta netvariy modeliy skatinimo ir konkurencijos su medziagy sektoriais iSkraipymo:
a) medienos gaminiai;
b) medienos gaminiy naudojimo laiko pailginimas;
c) pakartotinis naudojimas;
d) perdirbimas;
e) bioenergija ir
f ) Salinimas.




DAR DAUGIAU:
@

RED lll direktyvos 3 straipsnio nuostatos netgi nurodo, kad:

,3a. Valstybés narés gali nukrypti nuo 3 dalyje nurodyto pakopinio biomasés naudojimo principo, kai to
reikia siekiant uztikrinti energijos tiekimo sauguma. <...>."

Arba, kad:
,3a. <...>. Kai vietos pramoné kiekybiniu ar techniniu pozidriu neturi galimybés naudoti miSko biomaseés
atsizvelgiant | jos ekonomine ir aplinkosaugine pridétine verte, kuri yra didesné uz energijos gamybag,
valstybés narés to principo (pakopinio biomasés naudojimo principo — aut. past.) gali netaikyti zaliavoms,
gaunamoms:
a) vykdant bating miskotvarkos veiklg, <...>,
b) vykdant sanitarinj kirtimg <...> arba
c) vykdant tam tikros medienos, kurios charakteristikos netinka vietos medienos apdorojimo jrenginiams,
ruosa.



TAIGI, AR TIKRAI ES “DRAUDZIA” ENERGIJOS GAMYBOS IS BIOMASES SKATINIMA?

Mdasuy jsitikinimu — NE
Taciau ES jveda pakopinj biomaseés naudojimo principg, kuris turi uztikrinti, kad:
»<...> medienos biomaseé buty naudojama atsizvelgiant j jos didziausig ekonomine ir

aplinkosaugine pridétine verte tokia prioritety tvarka: medienos gaminiai, ilgesnis medienos
gaminiy naudojimo laikas, pakartotinis naudojimas, perdirbimas, bioenergija ir Salinimas.*



KOKIA SITUACIJA LIETUVOJE?
@
“Baltpool” 2023 m. RED BP schemos duomenimis, 82% Lietuvoje sudeginto biokuro buvo pagaminta
IS jvairiy liekany:
Zaliavy kiekis pagal risj, MWh Zaliavy kiekis pagal kilmés $alj, MWh

unfertilised_poplars 1.84% Iv 2.19%

logging_residues
42.34%

stem_wood 16.13%

wood_processi
17.86%

other_non_forest_wood
21.83%

It 97.81%

“Baltpool” vieSai prieinami duomenys



KODEL LIEKANY?

Nes misko kirtimo liekanos yra 2-3 kartus pigesnés nei zaliaviné mediena, kurig naudoja
pramoneés jmones

2024 rugpjutis 2024 sausis-rugpjutis
Sortimentas iakic $ii
K'ek'z": Ukst. Kaina, Eur/m3 Kiekis, takst. m? Kaina, Eur/m3
<..> <..> <..> <.> <..>

V] Valstybiniy misky urédijos informacija



ISVADOS:

. RED Il reikalavimus jau dabar uztikrina konkurencija zaliavinés
medienos rinkoje;

. Silumos gamybos sektorius yra prisitaikes deginti praséiausios kokybés
zaliavag (SM3);

« RED Ill direktyva nedraudzia energijos gamybos iS biomasés skatinimo,
todel tam reikia tik politinés valios;

- RED BP schema, kitos tarptautinés schemos (SPB, SURE ir kt.) ir toliau
garantuos, kad tvarumo reikalavimy buty laikomasi.



@ LITBIOMA

VIRGILLJUS DIRMA

Lietuvos biomaseés energetikos
asociacijos LITBIOMA direktorius
Tel. +370 699 67747

www.biokuras.lt
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Low heat Geothermal

energy

°Low-temperature geothermal energy is defined as heat obtained from the geothermal fluid in the
ground at temperatures of less then 150C. These resources are typically used in direct-use
applications, such as district heating, greenhouses, fisheries, mineral recovery, and industrial process
heating.

*The total installed capacity, reported to the end of 2019 for geothermal direct utilization worldwide
is 107,727 MWHt, a 52.0% increase over WGC2015, growing at an annual compound rate of 8.7%.

*Approximately USS 22.262 billion were reported as invested in geothermal energy by 53 countries
during the period 2015-2019 for both electric power (64%) and direct-use (36%). In total 24.3% of
the budgets are spent for R&D including surface exploration and exploratory drilling.

°In the light of EU Green Deal, geothermal energy is gaining a new momentum with significant policy
support and public investments. For example, the EU’s Innovation & Networks Executive Agency
(INEA), which manages almost all of the projects in this specific Results Pack, has a total budget of
EUR 172 million allocated towards geothermal energy.
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Direct use geothermal

applications

World-Wide Capacity (w/o heat pumps), MWt

1.76% -0.39%

36.98%

8.96%
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© GeoVision Analysis
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@ Electricity Production and
Minerals Recovery

@ Commercial and Residential
Applications

@ Industrial Applications

@ Agriculture and Aquaculture
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Hydrogen
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Building
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Heat Production .
Heat pumps

CHP

Mining

Smart grid
Health/biotech

Fuels

www.rhc-platform

Geothermal energy supply
chain

District heating and
cooling/heat pumps
Generation and
synchronization of
alternative energy
sources
Balneology/Health
Mineral extraction
Agricultural,aquacult
ure/food processing
Geological heat
storage

Production of
synthetic fuels and
gases

.org -Tel: +32 2 318 40 50 - Email: info@rhc-platform.org

Value Chain

* Manufacturers
of components

* Manufacturers
of equipment

* Drillers

* Biotech

* |nvestors

* Research and
development

* Installers

* Developer/Inves

tors

Equipment

Heat exchangers
Heat pumps
Casings

Drilling
equipment
Valves
Automation
systems/sensors
Evaporators
Synthetic fuel
processing
Pumps
Monitoring
systems
Exploration
systems

Key materials

Iron
Carbon
Chromium
Nickel
Titanium
Aluminum
Plastics

40



Scope of Klaipeda energy

innovation center

(:Lab infrastructure «Energy ap_plication h
sTestbed facilities technologies
+Health center +Power generation and
«Wells integration research
«Microgrid installations «Minerals and chemistry
«Heat pumps/exchangers
sHealth/biotech
~— Research S
infrastructure
Health/Balneology
@ N

+«STEAM center-Geology

«Training infrastructure:
alternative energy and
health

+Pool infrastructure

«Balneology/therapy
infrastructure
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Open Lab business model

Revenue sources

* R&D services geothermal applications e Consulting on geothermal energy
* LAB infrastructure —open access applications
* Providing test bet for technology applications * Health and clinical trials on balneology,
* Providing Smart grid/ energy automation geothermal related health products
concepts e Consulting on Smart grid
* Product development applications/energy automation systems
* Renting of testbed space, providing testing
services

* Implementing Horizon and National
research and application projects

* Renting of training infrastructure

e Bathing and health services
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Ry

:m Lithuanian Energy Institute in brief

230+ Employees

130+ Scientists &
researchers

30 PhD students
10 scientific laboratories
12.700 sgm of lab facilities

10 MEUR R&D
infrastructure

>8 min. Eur annual revenue

606000
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LEI strategic R&D topics

Energy economy

Nuclear energy

. research
Energy and biofuels (Safety analysis, Metrology research .
from biomass and Decommissioning Environmental related with . . (Energyy policy,
. . ; ! . . Materials science E trat
waste; Research in Radioactive waste engineering and development and nergy strategy,
Energy storage . - - for energy Social and
development and . Smart energy grids management climate change maintenance of R ocial an
technologies o . . I generation ;
upgrade of New generation influence on water national liquid and technologies _ macroeconomic
associated nuclear reactors, resources gas flow standards J impact assessment,

Energy market
research,
Energy Efficiency)

technologies Fusion energy) (etalons).
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I 1 kN LEIl - possible research areas in the

e
AY R energy segment for Klaipedos Geoterma
(1/2)

* Feasibility study on the use of Klaipéda geothermal power plant for energy needs

Objective — to find optimal scenarios of Geoterma operation.

Different scenarios, incl. combining operation with Klaipéda district heating system, existing municipal waste incineration cogeneration
power plant, heat accumulation, industrial waste heat, the introduction of additional heat generation (heat pumps, etc.), operation with

RES, possible waste heat from district cooling plants, extension of the lifetime of installations, optimization of operational costs, social
and regulatory issues.

¢ System hydraulic and energy modelling

Energy modelling of the DH supply system, analysis of the development and functioning of the DH system, optimization, reservation,
contribution to balancing of volatile electricity generation, energy storage, etc.

* System reliability analysis
System reliability analysis, incl. selectin and optimization of reserve capacities, minimizing costs related to reliability, etc.

* Analysis of closed-loop heat exchange of geothermal water
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I 1 N LEIl - possible research areas in the

e
AY R energy segment for Klaipedos Geoterma
(2/ 2)

- Study on the use of geothermal power plant for heat storage

Contribution to topics listed in the Horizon Europe call HORIZON-CL5-2022-D3-01-04.

- Integration of geothermal plant into the overall energy ecosystem

RES, heat pumps, smart grids, monitoring and control algorithms for integrated systems, optimization of the
development and operation of integrated systems, scenario analysis, solutions to environmental or requlatory
issues, social and regulatory issues.

- Study on operation lifetime extension of a geothermal power plant

Incl. studies on the impact of aggressive substances on the operation lifetime of geothermal power plant
pipelines and equipment, measures to extend the lifetime of the power plant, geothermal plant system operation
optimisation using different surface contact materials for equipment (piping, heat exchangers, pumps, etc.).
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I 1L Geothermal Aquaculture/Biotech

L) .
AV R applications

Aim of geothermal resources use:

> Marine recirculating aquaculture technologies:
water heating (13-30 °C) to increase growth of cultivated organisms by 50-100 %;
use of geothermal brine (110 g/L) from 1300 m deep Cambrian aquifer as a source of low cost sodium, calcium, magnesium, including trace,
elements to resemble composition of marine water.

> Aquaponics: heating of greenhouses

> Target organisms: tilapia, salmon, trouts, bass, catfish, sturgeon, shrimps, lobsters, microalgae etc.

Context:

> Zero CO2 emission, low environmental pollution, sustainable production

> Blue bioeconomy with special emphasis on aquaculture and marine biotechnology is among key priorities of Klaipéda Economic Developement Strategy
2030 and Klaipeda Region Specialization Strategy 2030

> Regional challenges for traditional mariculture: limited marine space, exposed coast, low salinity, pollution, etc.

Existing competencies and infrastructure:
> Several RAS, including aquaponics at Kopgalis with possibility to use Baltic sea water
> RAS with heated and artificially prepared marine water for shrimp cultivation at KU Business Incubator

Priorities of blue bioeconomy in marine RAS technologies
> Marine RAS and shrimp production competences

> Brackish (Baltic Sea) water potential for freshwater fish cultivation
> Geothermal water and energy application solutions
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‘_I_ Thermalism and Balneotherapy

Context:
®* among the oldest remedies for disability and pain of various body systems;
* listed among traditional and complementary medicines by the World Health Organization;
*  known worldwide as a non-pharmacological approach for different disorders.
* increasing number of preclinical and clinical studies showing remarkable biological regulation of body systems,

*  biomedical studies with high mineralization 108 g/L Na-Cl-Ca-Mg-S04 geothermal water in Klaipeda revealed significant
positive effects on various human body systems and showed preventative effect on health risk

*  Wider scientific evidence is hampered by lack of standardization, defective methodological approach and absence of
appropriate statistical data.

* predicted increase in the burden of chronic diseases serves a precondition for integration of conventional and
complementary medicine.

Existing competencies:
* Several projects since 2015 on effects of geothermal water of different mineralization on distress and body condition;
* Qualified personel, relevant study programs at Klaipéda University
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Silumos siurbliai

Kodeél norima jsirengti Silumos siurblj?
* Madinga
* Grieztéjantys ES aplinkosaugos reikalavimai

* Ekonominé nauda

Lengviausia priimti sprendimag jsirengti Silumos siurblj, jeigu reikia
prisitaikyti prie reikalavimy ir tai ekonomiskai naudinga.
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Technologinial sprendimai

Koks Silumos sSaltinis?
* QOras
* Patalpy vésinimas
* Likutiné Siluma gamybos metu
* Nuotékos
* Vandens telkiniai
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Technologinial sprendimai

Koks galios poreikis?
* Fiksuotas
* Kintamas
* CikliSkas

www.rhc-platform.org - Tel: +32 2 318 40 50 - Email: info@rhc-platform.org 53



Technologinial sprendimai

Koks elektros energijos saltinis?
* Paskirstymo tinklas
* Perdavimo tinklas
* Sava gamyba
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Technologinial sprendimai

Kokie reglamentuoti apribojimai?
 Saldymo agentas
* TriukSmas
* Sauga
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Sprendimas

Sprendimo priemimas

Turint atsakymus j ankstesnése skaidrése iSvardintus klausimus galima
formuoti uzduotj jrangos tiekéjams siekiant nustatyti SS jrengimo
biudzetg ir eksploatacijos kastus, vertinti investicijas ir prognozuoti
finansiniy tiksly pasiekiamuma.

Gavus Silumos siurbliy jrengimo biudzetine kaing ir vertinant
atsiperkamumag isliks esminiai klausimai:

e Kokia bus elektros energijos kaina?
* Kokias pajamas gausime uz Silumos/vésumos pardavimg?
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Sprendimas

Kas padety priimti sprendima?

Skirtingose situacijose spendimo priemimui gali turéti reikSmingg jtaka:

www.rhc-platform.org - Tel: +32 2 318 40 50 - Email: info@rhc-platform.org

Finansiné parama. (dalinis finansavimas, lengvatiniai kreditai)

Pigios elektros energijos prieinamumas.

AisSkesnis Silumos siurbliy jrengimo reglamentavimas (kuomet tai
tampa statybomis?).

Atlikinés Silumos supirkimas aukstesnémis kainomis.

Aiskus natdraliy vandens telkiniy Silumos panaudojimo
reglamentavimas.
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Kodeéel as ¢ia?

* Nuo 1996 m. dirbam su kompresoriniais Saldymo jrenginiais.

* 2013 m. jrengem UAB Korelita 2 MW Silumos siurbl;.

e 2020 m. rinkoje iSaugo susidoméjimas.

* 2022-2023 m. rinkoje visiSkas neapibréztumas.

* Nuo 2024 m. atsigaves susidoméjimas ir aktyvis veiksmai.
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Igyvendinti projektai

2013 metai, UAB Korelita (Dirbtinis pluostas)
Instaliuota Silumos galia 2 MW, COP 4,6

Parinkus optimalius parametrus ir klientui pasinaudojus parama jranga
atsipirko per 17 ménesiu.
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Igyvendinti projektai

2025 metai, UAB MAREX,

Instaliuota Silumos galia - 96 kW

Vykdant gamybiniy pastaty renovacijg skysto kuro katilas pakeistas
modulinio iSpildymo Silumos siurbliu (R290). Sildymo ir eksploatacijos
iSlaidos sumazéjo 3 kartus.
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Igyvendinti projektai

2025 metai, UAB Jonavos silumos tinklai

Instaliuota sildymo galia 610 kW.

Siltuoju mety laiku karsto vandens ruoimui nebebus naudojamos
dujos, todél nedidinant Silumos kainos CO, emisija sumazéjo 25%.
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Igyvendinti projektai
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Aciu uz demes;j!

Ramunas Paskevicius
+37069832305

ramunas@frostera.lt
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