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TALTECH IN NUMBERS (2023)

‘LA e

Students

8,898

International students

876

Proportion
of international students

9.84%

Total number of students
in higher education in Estonia

44,628

Proportion of TalTech students
of all students in Estonia

19.58%

Number of countries where
TalTech international students
on degree courses come from

85

Employees

2,050

International employees

380

Percentage of international
employees in academic staff

28.79%

Share of female staff

47.61%

23

Number of scientific publlcatlons
(ETIS)

1,249

Number of high-level
(ETIS category 1.1; 3.1;
1.2; 2.1) peer-reviewed

scientific publications

1,038

Number of high-level

(ETIS category 1.1; 3.1; 1.2; 2.1)

peer-reviewed scientific
publications per filled
academic position

1.14
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Tenure positions

133

Tenure
positions filled

97

Average age of staff

44.92

Number of scientific
publications per
academic employee

1.12

Proportion of publications
with international
co-authorship
(Scopus/Scival)

71.4%

Top 11 co-publishing
countries

GERMANY, FINLAND, USA,
ENGLAND, SWEDEN, INDIA, SPAIN,
ITALY, LATVIA, CHINA, NORWAY
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MICROGRIDS RESEARCH GROUP:
FOCUS AREAS

tallored c
propositions

Exciting Q
ustomer
> Deliver
erability

Modern

Power system flexibility & aggregation )
= DR, ES, EV, HP, P2X

Accelerate
decarbonisation

. < ©
Power system digitalisation L

= ICT, Al and ML applications, cyber-security

Energy communities & local energy

BUSINESS.

y markets
S S = Business models, P2P, socioeconomic studies /Q n
o Increased Impacts Energy
DRIVERS air polluti Cir l :;; an watch Wastage
= Electrical lighting _?
\y
. . A
P4 = measurement methods, technosocial studies ( a0 _
Human-Wildlife Interference in
Conflict Astronomical observance
Tarmo Korotko — Municipal Microgrids
b 9 04.12.2024 4

tarmo.korotko@taltech.ee




ENERGY CHALLENGES FOR ESTONIAN
MUNICIPALITIES

= By 2030, the annual uptake of heat pumps has increased 3,5 times
compared to 2021 [1]

= From 2035, only zero-emission vehicles sold in the EU [2]

=  From 2028, public-sector buildings constructed as zero-emission
buildings [2]

=  From 2030, all new residential buildings equipped with building-
integrated photovoltaic (PV) panels [2], [3]

= By 2030, 100 % of electricity consumption in Estonia is produced from
renewable sources, while renewable energy accounts for 65% of total
energy consumption [3], [4]

[1] IEA, Annual heat pump installations in the European Union, 2021-2030, IEA, Paris https://www.iea.org/data-and-statistics/charts/annual-heat-pump-installations-in-the-european-union-2021-2030, IEA. Licence: CC
BY 4.0

[2] Euroopa Liidu N8ukogu ja Euroopa Ulemkogu, ,Pakett ,Eesmark 55“,“Online material, url: https://www.consilium.europa.eu/et/policies/green-deal/fit-for-55-the-eu-plan-for-a-green-transition/ (07.04.2023)

[3] Eesti Rahvusringhddling, ,,Euroopa Parlament kinnitas hoonete renoveerimise sihid,“Online material, url: https://www.err.ee/1608914639/euroopa-parlament-kinnitas-hoonete-renoveerimise-sihid (09.04.2023)
[4] Riigi Teataja, , Energiamajanduse Korralduse Seadus,“Online material, url: https://www.riigiteataja.ee/akt/1180520220027?leiaKehtiv (07.04.2023)
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AVAILABLE GRID CAPACITY
(PRODUCTION)

DISTRIBUTION SYSTEM

200 kw

500 kW
1000 kW

5000 kW

Elektrilevi OU, ,,Vabad V&imsused,“Online material, url: https://www.elektrilevi.ee/vabad-voimsused (04.11.2024)
Elering AS, , Liitumisvdimsuste rakendus e-Gridmap,“Online material, url: https://elering.ee/liitumisvoimsuste-rakendus-e-gridmap (04.11.2024)
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COMMERCIAL MICROGRID OPERATIONS

DISTRIBUTION
GRID OPERATOR

Feeder 1

MICROGRID
T OPERATOR
n
3
P2 15
a LT Pt
2
cs | PS5 GRID-SERVICE

P1 il ot CUSTOMERS
® 2:‘::; fﬂ"t:"'f B Circuit Breaker NC - [F_] Photovoltaic System "o EE;’:;E:Z
@) Motor H Circuit Breaker NO  [BESS] Battery Storage System 3f  Power Transformer

Chamana, Manohar & Bhatta, Rabindra & Liyanage, Sanka & Osman, Ilham & Murshed, Mahtab & Bayne, Stephen & MacFie, Joshua. (2022). Buildings Participation in Resilience Enhancement of
Community Microgrids: Synergy Between Microgrid and Building Management Systems. IEEE Access. PP. 1-1. 10.1109/ACCESS.2022.3207772.
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MICROGRIDS PILOT PROJECT
FINEST CENTRE FOR SMART CITIES

Objective:

= Increase self-consumption of renewable
energy and utilisation rate of existing energy
infrastructure

APPLICATION PROGRAMMING
INTERFACE

Focus:

=  Promote the uptake of microgrids by
simplifying their formation and increasing

economic performance.
DIGITAL COMMUNICATION

Results: INTERFACES »
= Two operational pilot sites. ?‘ 5.5?}
= DSxOS software platform to accelerate the ?,} I\ e%® e ]
adoption of ICT in electric power systems through ST — N
open and accessible software and user- s ‘I,J-m
centric integration: https://dsxos.com/ sl s
- TAL vlFRolgl'lvle & INOMIC AFFAIRS.
SN\ = TECH A,.., HELSINKI 5% |5 EN&Y “~
| S — A
Twins o1 | e = = B| oo ”"ﬁ.‘,:&i“fz?;n‘:::mn heade matete linn
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APPLICATION LAYER
(FUNCTIONALITY)

DSx0S PLATFORM
(ICT INFRASTRUCTURE &
ABSTRACTION)

<% POWER SYSTEM LAYER

(ENERGY FLOWS)
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TWO PILOT MICROGRIDS IN OPERATIONAL
ENVIRONMENT

INDUSTRIAL MICROGRID MUNICIPAL MICROGRID
= API-based monitoring and = API-based monitoring and
control control
= Hardware: = Hardware:
= 175 kVA/350 kWh Li-Ion BESS = 40 kVA/100 kWh Li-Ion BESS
= 960 kWp PV / 50 kW (avg) consumption = 5,85 kWp PV / 4 kW consumption
= Metering of PV, Consumption and BESS (lighting)

= Connection capacity 22 kW (C)/15 kW (P)

= 50 kW + two 2x11 kW EV chargers by
Elektrum
(in progress)
nﬂﬁﬁ#ﬁﬁﬁ#ﬂl MM - Metering of PV, Consumption and BESS
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Nr of distribution cabinets

CAPACITY RESERVES OF STREET LIGHTING
GRIDS IN ESTONIAN MUNICIPALITIES

Installed capacity of analysed control cabinets

» 120
3 <5 kW g 00
[J]
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o
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TARTU CITY PILOT SITE
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Fast EV charger
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PUBLIC PRIVATE
PARTNERSHIPS (P3)

= Capital-heavy projects serving
the public, which either party would
not undertake individually

= SMEs contribute with capital and
expertise to gain references and
access to public support funding

= Municipalities grant streamlined
processing and access to public
property to complete publicly
relevant projects

Tarmo Kordtko — Municipal Microgrids
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PUBLIC SERVICES IN
SMART CITIES

= Micromobility: Public charging and
battery swapping stations for
personal or shared micromobility

= E-commerce: Pickup stations with o . Selvekapi
thermal regulation and automated & [if |
lights-out stores

e-SELVER i

= Crisis Response: Alternative
source of electricity during
emergencies enabling Municipalities
to provide essential services.

Source: Scooter Talk. https://scootertalk.org/how-to-charge-electric-scooters/
Source: The Verge, VOX Media LLC. https://www.theverge.com/2021/4/21/22394575/gogoro-india-hero-motorcorp-electric-scooters-battery-swap-stations

Source: MS PowerPoint Stock Phtos.
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THREE-DIMENSIONAL
SYNERGIES

= Capital-heavy projects serving
the public, which either party would
not undertake individually

= SMEs contribute with capital and
expertise to gain references and
access to public support funding

= Municipalities grant streamlined
processing and access to public
property to complete publicly
relevant projects

Tarmo Kordtko — Municipal Microgrids
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RENEWABLE ENERGY COMMUNITY

= Legal person controlled by shareholders or members who are a natural person,
SME or municipality

= Seated in the vicinity of the renewable energy projects

= Primary purpose: instead of financial profits, is to provide environmental,
economic or social community benefits for its shareholders or members or the
local areas where it operates.

= A renewable energy community has a right to:

1) produce, consume, store or sell renewable energy;

2) share, within the renewable energy community, renewable energy;

3) access all suitable energy markets either directly or through aggregation.
Energy Sector Organisation Act. Url: https://www.riigiteataja.ee/en/eli/ee/Riigikogu/act/517112024001/consolide (12.11.2024)

| Influence | The Energy Market Act | The Energy Sector organization Act
Voluntary participation
Restrictions Non-Profit nature Business activity limitation
Preservation of consumer rights
Provision of energy services Renewable energy production and sale
Opportunities Self-consumption option Energy sharing within the community
Preservation of members’ rights Market access

TAL
TECH
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IMPLEMENTATION
CHALLENGES

Techno-economical

= complex technologies and high up-front
capital investments

= economic motivation and operational -
costs
Legal \
= Too many “grey zones” i LT
= Public procurements
i
0 0
Procedural
= Lack of expertise inside Municipality -
- UnCIear r0|es and responSIbIIItleS Of _REScoop.eu, Energy Community Platform, 2024. Online material, url:
municl pa I WO rke rs https://energycommunityplatform.eu/municipality-community-energy-platform-test/
(Accessed: 04.11.2024)
Tarmo Korotko — Municipal Microgrids 04.12.2024 16
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SMALL-SCALE ENERGY SYSTEMS
(TF23056EE2)

Practical Applicability

Innovation Level

Energy Storage

RESEARCH AND DEVELOPMENT OF NOVEL Reliabilty in Residential ettings
APPLICATIONS FOR COMMUNITY AND operatonalHcEney

Reliability in Residential Settings
Operational Efficiency

Objective:

= Increased private sector and
comm-un-lty engagement In 0% 20% 40% 60% 80% 100%
transitioning to a carbon-neutral mcusbished mEvoing MEmergns
energy system through increased

Scalability Potential

Practical Applicability

Innovation Level

Grid Management and
Operations

Operational Efficiency
Scalability Potential

= Increased economic feasibility
through optimised er_le_rgc}/ system
performance, simplifie _
uptake of renewable tec_:hnolo_ctqles % 0% % % 80w
an_d increased _Coqperat“)n_ with mEstablished  ® Evolving M Emerging
private companies in the region.

Practical Applicability

uptake of small-scale energy ety e S e
Syste m S . g ;.,' Operational Efficiency I
§ 3‘3 Scalability Potential ]
S8 é Practical Applicability ]
g" 8 Innovation Level I
c T
-
Foc u S : - Reliability in Residential Settings T
'% |
g —
é, |
&
f:j —

Innovation Level

=
[=)
o
x

A. Shahid, F. Plaum, T. Kordtko and A. Rosin, "Al Technologies
and Their Applications in Small-Scale Electric Power Systems,"
in IEEE Access, vol. 12, pp. 109984-110001, 2024, doi:
10.1109/ACCESS.2024.3440067

Tarmo Kordtko — Municipal Microgrids
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RESEARCH AND DEVELOPMENT OF NOVEL
RENEWABLE ENERGY AND FLEXIBILITY
TECHNOLOGIES (TF23056EE1)

Objective:

= To increase private sector .
involvement in the transition to a
carbon-neutral energy system through G
the wider deployment and
integration of renewable energy and
power system balancing
technologies into buildings and
micro/community grids.

Focus:

= to increase the energy and cost
efficiency of distributed energy and
building-integrated solutions, power
quality improvement in micro- and
nanogrids by using energy storage
and load management.

Maturing Renewable Techology Trends

Tarmo Kordtko — Municipal Microgrids
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DATA-DRIVEN ASSESSMENT OF THE
POTENTIAL AND IMPACT OF ENERGY .
SAVING FLEXIBILITY TECHNOLOGIES IN  Heat \ /Thermal)

BUILDINGS (TEM'TA78) Pump " Sz \ Interia |
= _,/// \\\\__//
Obiective: (o) [P | ()
JeC IVe. \Q(j’aﬁe/s/ & v_SerVicy (\\\i(/'
= Map smart energy-efficiency and @f 0%
flexibility technologies with the She A%
highest potential, describe the meters

and sensors required for the
applications and develop guidelines for
constructing and renovatin
buildings for technology readiness.

Foc us: / ;Iodc]

; Flcxiblc\l

System J

- InStrUCtionaI material for plannlng | PE:;::(‘):“ Demand side response on electricity market \ Optimization /
data collection related to energy \\_ A n 4
saving and flexibility services in . &
buildings will be created, which will "”'«?od@placam} =4
reduce the cost of integrating the R e
smart services with buildings and @
increase the overall potential of o
market u pta ke Source: https://doi.org/10.1016/j.adapen.2023.100149
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EXPERIMENTAL LOCAL ENERGY
MARKET PLATFORM USING XRP

LEDGER
Objective:
= Enable peer-to-peer (P2P) energy ART CONTRACTS &
trading between microgrid nodes., v
‘ \ . Agreement . Smart contract
Focus: 7 % @ Weterpata ) % @ send meterdata
2.1 Meter Begin to the Blockchain
= Build the complete chain of P2P ki ‘ 12 devary et
t I:'a d i n : . . . Settlement . Send dat; fl':l':::: :
bids/asks - financial settlements. blockchai to the platiorm
Results:

uction: End
Delivery: Start

-
£
8
v
£

2
]
E
<

A

= Experimentally validated P2P
market platform that ena bIeS Negotiation horizon Delivery horizon Settlement horizon
nedgotiations, storing agreements in t
a distributed ledger, market ’
clearing, offer matching, meter data
collection and settlements.

1

1

1

1

1

1
‘?elwew: End
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ASSESSMENT AND EXPERIMENTAL
TESTING OF THE CYBER-SECURITY
COMPONENT OF MICROGRID RESILIENCY

Objective: L emet
= Quantification and validation of
resiliency provided by a layer-1 S ==
disconnect device during power  «g s s s e e o
grid cyber-attacks i * = & I ﬁ
| Aat it B
Focus: 1 =
| sl e =2
= Develop a method for testing the I o s oraen
cyber-security component of @ ? = = é%
microgrids and define a Measure o | Y TT
Effectivity (MoE) for quantitative gs.... - *
assessment of resiliency. ?_’_| reto aven
T w e
1 — gv
Fu n d e d th r Ou g h th e N ATO_DI AN A POWER SYSTEM CONTROL = - MANUFACTURING PROCESS CONTROL
program
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R&D&I COOPERATION

= Open for collaboration in the form of:

Joint application and execution of R&D&I grants
Research experiments and joint publications

R&D&I projects for industry partnersShort and mid-term lab
visits/exchange

Joint proposals to increase networking and faculty/student exchange
Joint research proposals and publications

3 Supported by the Microgrids Lab of TaITech
™\ o= : —

TAL
TECH K f’“_

e Modellin | Simulations | Real-Time .T Operatlonal
g i Simulations Environment
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THANK YOU!

TALLINN UNIVERSITY OF
TECHNOLOGY
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