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" TpagUUMNOHHU eNneKkTPUYeCKU MpeXxn

= [lpegn3BMKaTeNCTBA

= PeweHna n motmeBauuna 3a UHTENUreHTHU MpeXXn

= [1lpernepn Ha non3nte oT UHTENUTeHTHUTE MpPEXKN

= [lpegusBunKaTencrtea npea UHTeNUreHTHUTE Mmpexxu

- I'Ipou,ecm, YyoBeWwKN NoTeHUMNan n NOJIMTUKKU 34
Pa3BUTUE HAa UHTennreHTHuTe MpPeXHn

" AHTENUTEHTHUTE MpPEXKN B 0600LIEeHnEe
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" YeTnpu ¢a3n Ha pa3Butme Ha EHepreTuKaTta
= OcTapana

" Cb3naneHa 3a eHeprumHM HYKAu B APYro Bpeme, KonTo
Ca pa3/IM4YHM OT HacToALWMUTE

" [I[pomeHun B NnocnegHUTe rognHN — eNeKTPOEHEPTUNHNA
na3sap, BEU, enektpomobunu, ap.

= OCHOBHa uen — AocrtaBAHe Ha eHeprna CocC
3a40B0OJ/INTE/IHO KOo/In4eCTBO, Ka4eCTBO U HaAexKAHOCT

" |leHTpanusmnpaHa cnctema 3a ynpasaeHue

" [onemMu eneKkTpoLUeHTpPaIn, HaMmupallm ce ganey ot
notpeburtenunte
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STRIDE
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TpagnuMoHHa mpeXa
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Project co-fundéd by the Europen Union (ERDF, IPA).
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Interreg Enektpmnyecka eHeprua 1.0:
DanubgTransnational Programme MexaHM3aL||Mﬂ (1890 = 1920).

[la HanpaBWM HelLlo, KoeTo paboTw.

1884
First long-ranga
transmission 1881
demanstrated First 3-phase 1892 1893 1806 1914
1882 in Toving 1885 system Tivoli-Rome Westinghouse's  Niagara Falls The Groat War
Edison's Pearl AC transformes  Lauffen- system in SyslEm delivirs power [Warkd War 1)
Streel station (DC) invented Frankturt opralion in Chicago o Buffale \

| — P ——————

1884 1895 1902 1906 1912
Initial plectrification Krka-Sibonik Jaruga 2 Mancgavac-Sibenik  Kraljevac-Dugi Rat
and firsl DG {Jarsga 1) (KricaSibenii) in oparation in cperation
powar plants sysam in pparation
in Croaba in oparation

MbpBaTa enekTpuyecka cucTema 3a NPOMeHIMB ToK B Sibenik, Xbpsatua n egHa ot
NbpBUTE MHOTOda3HN CUCTEMU 33 MPOMEH/INB TOK B CBETA.
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STRIDE MalabHa n goctbnHa (1920-1990)
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: !Qte[ rtl-::g [ Enektpuyecka eHeprusa 3.0: [la A HanpaBum
anupe Iransnational Frogramme
STRIDE ycronumsa, NMNa3apHO OPUEHTUPaHa U BCe oLlle

noctbnHa (ot 1990)

B BoaHu

(BKNHOUMT. XNApOeHeprus)

B Aapenn

. Bb3obHoBAemMu ropmsa

Bb3obHoBAEMMU
(BKNHOUUT. XNApOeHeprusa)
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Danube Transnational Programme

STRIDE UHTenure HTHaA, @KOZN0M'M4YHa, ycronumnsa, nasapHo opMeHTMpaHa, 1 Bce
olle AOCTbMHa...

[san va BEW B noTtpebneHneto npes 2016 r.

U 4

l

Oan B npoussoacteoto M 230%
8 Ha HauuoHanHO HuBo: B 220% and <30%
B >10% and <20%

B < 10%

https://docstore.entsoe.eu/Documents/Publications/Statistics/electricity _In_europe/entsoe_electricity in_europe 2016 web.pdf



https://docstore.entsoe.eu/Documents/Publications/Statistics/electricity_in_europe/entsoe_electricity_in_europe_2016_web.pdf
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INveENeS) [ Enektpnyecka eHeprma 4.0 ... e “npocto”
Danube Transnational Programme
MHTE/IMTEHTHA U 3eJ1eéHd

Almost every way we make electricity
today, except for the emerging
renewables and nuclear, puts out CO2.
And so, what we're going to have to do

at a global scale, is create a new system.
And so, we need energy miracles.

— Bl Gates —

AZ QUOTES

VIMA TV HYXXKZA OT

4yy0?
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Danube Transnational Programme

STRIDE ”KAK”
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Project co-fundeéd hy the Europen Union (ERDF, IPA)
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EHeprnmHaTta cuctema

06w nonoxKeHus
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D!Qte",epggg BanaHc Ha Npon3BOACTBO U NOoTpebaeHue (1)

STRIDE
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Project co-fundeéed bV the Europen Union (ERDF. IPA) Source: https://coloradogeologicalsurvey.org/publications/energy-balance-colorado-1981/



https://coloradogeologicalsurvey.org/publications/energy-balance-colorado-1981/
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interreg A TpaaAnUMOHHA eneKkTpoeHeprmmHaTa
Danube Transnational Programme CM CTeMa

i Load

= [1lponsBoAacTso
A 1 AN WSS R ////
" [IpeHoc p gl A
N vv AYAYARERVAYA A VAT W

= PasnpepeneHue 5! 5! B o AN
= MoTtpebneHue PR EIED al

Generation Transmission Distribution Load
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Source: https://www.researchgate.net/figure/Traditional-power-system-structure-1 fig22 320626855



https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
https://www.researchgate.net/figure/Traditional-power-system-structure-1_fig22_320626855
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Danube Transnational Programme

" [1pOrHO3Hu KpUBKU 3a
notpebneHmeTo Ha
eHeprua

= ba30B, MeXXaAnHeH
NN NMUKOB TOBAP
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mi@wég ] TUNWYHM KpUBMU Ha noTpebneHme Ha

eHeprua 3a aeH

MoTpebneHune 3SUMA

2Nz

MeXAWNHEH

r————

6asoB TOBap

Bpeme Ha aeHs

[MoTpebneHne NATO

nMAKOB

/ MeXAWHEH \
—

6azosB TOoBap

Bpeme Ha aeHs

Source: https://www.e-education.psu.edu/eme807/node/667



https://www.e-education.psu.edu/eme807/node/667
https://www.e-education.psu.edu/eme807/node/667
https://www.e-education.psu.edu/eme807/node/667
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interreg & [Tpmep 3a KpuBa Ha noTpebneHune Ha
Danube Transnational Programme EHeprMﬂ 3a FOAMHa

Load curve for one year Load duration curve
» KpuBa Ha L i L
notpebneHune w BN =
= [loKa3Ba BpemeTo, o sore) 3 R
npes KoeTo Miesd” | :
Bb3HWKBA 63308, bselcad
MeXONHEH U NMUKOB —— L
Time (chronological order) Time (sorted)

TOoBap
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Source: https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2015/IRENA Baseload to Peak 2015.pdf



https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2015/IRENA_Baseload_to_Peak_2015.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2015/IRENA_Baseload_to_Peak_2015.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2015/IRENA_Baseload_to_Peak_2015.pdf
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= B3anmocBbp3aHu
Mpeun

= ENHaKBa YecToTa U
da3a

" [onama pun3snyecka
MHEepLMA - Nomara npu
6anaHcmpaHe
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[NponsBoacTBO

NHepums

interreg A NHepuuAa Ha enekTpoeHeprumHaTa
cucTema (1)

YecTtoTa (Hz)
50

fmammm

Tosap

Source: https://www.diva-portal.org/smash/get/diva2:1369967/FULLTEXTO1.pdf



https://www.diva-portal.org/smash/get/diva2:1369967/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1369967/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1369967/FULLTEXT01.pdf
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D :i'Tuel_""ﬁs [ MHepuua Ha enekTpoeHeprumHaTa
anube Transnationa rogramme
cucTema (2)

= CUHXPOHHU reHepaTopu -
OCUrypABaT UHepLuA /
ypes3 CBOMTE BbPTALLM Ce sibxoous @
Macu

= [lomaraTt 3a nogAabprKaHe
Ha YecCcToTaTa U
rapaHTUpaT CUrypHOCTTa
Ha MpeXaTa

grid AC
waveform
(50H2)

" Heobxoaumum ca npu
BHE3aMHU NPEKbCBAHUA
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Source: https://www.nrel.gov/docs/fy200sti/73856.pdf



https://www.nrel.gov/docs/fy20osti/73856.pdf
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Danube Transnational Programme

OnepaTopu Ha NPeHOoCHaTa MpeXKa u

onepaTopu Ha pasnpeaenmuTenHaTa Mpexa

" [apaHTMpaHe Ha
CUTYPHOCT Ha
AOCTaBKUTE N KA4yecCTBO
Ha yc/ayraTa

" [lporHosa 3a
notpebneHmneTo

" 3ynucTBaHe Ha nNa3apa
(MpucnocobsBaHe Ha
TbpCEHE N NpeanaraHe,
NOKaTO MeXay TAX ce
YCTAQHOBM paBHOBEeCKE.)

= [loBTOPHO M3npallaHe
19

"Knacunuecku

cBAT"

&
! — 2 ;
= = =D
Inh &

[NpeHoc

HpOM3BOACTBO Pa3npe.u,eneHV|e ﬂ,OCTaBKVI

Source: http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos



http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos
http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos
http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos
http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos
http://www.adlittle.cn/en/insights/viewpoints/what’s-next-tsos
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interreg B MpeanssukaTencTsa npes TpaguLMOHHaTA

Danube Transnational Programme

eNeKTpoeHeprmmHa cmcrtema (1)

HapactBawio notpebneHune
BMCOKM HMBA HA eMUCMM Ha NAPHMKOBU ra3oBe

CunHa 3aBUCUMOCT OT BHOCHM CYPOBUHMU 33
NPOWU3BOACTBO Ha EHeprus

YBennyaBaHe Ha NMMKOBOTO nNoTpebaeHume Ha
eNleKTpoeHeprus

HapacTtBal, 6pon aeueHTpanm3npaHm Bb3o0bHoOBAEMMU
N3TOYHULM Ha EHEPINA B EHEPTMUHUA MUKC — NPpobaemu
CbC CTabuHOCTTA
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_inierreg Bl peaussukaTencrsa npes TpaauuUMOHHATA
anube Iransnationa rogramme v
eNleKTPoeHepruimHa cmcTema (2)

" [Ipeamn3BUKaTeNICTBA, OTHOCHO HaAEeKAHOCTTA

" [[peKbCBaHMA B AOCTAaBKUTE
= VVoLL (cToMHOCT Ha u3rybeHus Tosap)

" HapacTtBall bpoun enekTpomobumnnu

" be3 yyacTme Ha noTpebutenmTe - NaCUBHO
notpebneHue

" PbyHO Bb3CTaHOBABaHE N HabntoaeHme
21
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Danube Transnational Programme

STRIDE notpebnenune
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wtea World population growth, 1700-2100 ..,
_/\_Annual growth rate of the world population b=

__AMworld population Europe Industrial Automation Market Size, 2016-2027 (USD Billion)

oot
il 54.30
Pty 50.36

2.5 Billion

in 1950
2 Billion
in 1928

1 billion

in 1803
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

10.9 Billion
in2100

1750 2000 2050 2100

2019 seou
Projection
(UN M Ftiny Varint

V i in Data based on HYDI N, and N pul i ) Re
t 1 OurWorldinData.org, w find data and r v the world jing ensed under CC-BY by thor Max F

Proiect co-funded bv the Europen Union (ERDF. IPA) Sources: https://ourworldindata.org/future-population-growth :
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589



https://ourworldindata.org/future-population-growth
https://ourworldindata.org/future-population-growth
https://ourworldindata.org/future-population-growth
https://ourworldindata.org/future-population-growth
https://ourworldindata.org/future-population-growth
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
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;-uenlcs Bl [lpegmssmKkatencrso 2: BUCOKU HUBA
Ha eMUCUN Ha NAaPHUKOBU ra3ose (1)

= KAIMMaTUYHU NPOMEHM - onpeaenawmaT BbNpoc Ha HaLLEeTo
Bpeme

= MawabHu Bb3AENCTBMA HA MOOAIHO HUBO

= CpeaHo nosuwaBaHe Ha robanHmnte Temnepatypum c 1,5 °C Hapg,
npeanmHayCcTpuaaHnUTe HMUBaA

Annual Global Surface Temperature
Change for Land and Ocean

2.0

>
g

15

0.5

1901 - 2000

0.0
Average

Temperature difference from
20" century average [°F]

-05

<

-1.0
2 3 1880 1900 1920 1940 1960 1980 2000 2020

Source: https://www.globalchange.gov/browse/indicators/global-surface-temperatures



https://www.globalchange.gov/browse/indicators/global-surface-temperatures
https://www.globalchange.gov/browse/indicators/global-surface-temperatures
https://www.globalchange.gov/browse/indicators/global-surface-temperatures
https://www.globalchange.gov/browse/indicators/global-surface-temperatures
https://www.globalchange.gov/browse/indicators/global-surface-temperatures
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[lo-ApacTUYHU
TemnepaTtypHu
NPOMEHU B MONAPHUTE
PANOHU

APKTUKa ce 3aTtonnAa C
ABa NbTU NO-BUCOKA
CKOPOCT

C6an304 °C oT 1960 .

JlegpeHaTa M CHeXXHaTa
NOKPMBKaA ce ToNAT

10

Extent (Millions of square kilometers)

N

0

[1pean3BUKaATENCTBO 2: BUCOKM HUBA Ha
eMUCUN HA NAPHUKOBK rasose (2)

Arctic Sea Ice Extent

lJan 1Feb 1Mar 1Apr 1May 1Jun 1Jul 1Aug 1Sep 10ct 1Nov 1Dec 31
Dec

Date

Source: https://nsidc.org/cryosphere/arctic-meteorology/climate _change.html



https://nsidc.org/cryosphere/arctic-meteorology/climate_change.html
https://nsidc.org/cryosphere/arctic-meteorology/climate_change.html
https://nsidc.org/cryosphere/arctic-meteorology/climate_change.html
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~Interreg Npeam3BuKaTencTso 2: BUCOKM HMBA Ha
anube Transnationa rogramme
eMUCUM Ha NapHWKOBM rasose (3)

Observed change in global mean sea level

® 33TONNAHEe Ha 10 -
OKeaHuTe o /

25 -

" 19 cMm. NOKa4yBaHe Ha e

MOPCKOTO paBHMULLE 50 |

.75 -

ot 1901 Ao 2010 . 100 -

125 -

" [1pOrHo3npaHo 150
noKaysaHe ot 40 cm. &P P LS L F S

,£I,O 63 CM- ,ﬂlo 2100 r- — Global mean sea level (reconstruction, DMW)

25 — Global mean sea level (satellite altimeter, CMEMS)

Source: https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment



https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
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STRIDE [porHosa 3a despyapu 2014r.: nosuwenue c 4°C
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“Interreg H Npeam3suKaTencTso 2: BUCOKM HMBA Ha

Danube Transnational Programme

)
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Lo 00 1 >
=, S Past trend (at selected tide gauge
| stations) and projected change (for the
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Source: https://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-7/assessment
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1990 IUCN Red List

of Threatened
Animals

Compiied by the
Workd Conservation Monitoring Centre

YepBeHMA CNUCHK
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Danube Transnational Programme

Sl eMMNCUN Ha NAPHUKOBM ra3ose (5)

Annual total CO2 emissions, by world region

This measures CO, emissions from fossil fuels and cement production only = land use change is not included.

— Relative
35 billion t -
Oceania
Asi.;a {excl. China &
30 billiont India)
25 billion t
—— China
20 billiont
I India
15 billiont . Africa
— South America
—_ North America
10 billiont {excl, USA)
United States
5 billiont Europe (excl.
EU-28)

29 Ot

1751 1800 1850 1900 1950 2018

Source: https://ourworldindata.org/grapher/annual-co-emissions-by-region?time=earliest..latest
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" Interreg N NpeaussmKaTencTso 2: BUCOKM HMBA Ha
anube Iransnationa rogramme
STRIC eMUCUU Ha NAPHMKOBM rasose (6)

EMMTMpaHM MapHUKOBW NA30BE OT CEKTOPWU Ha rnobanHo HUBO

©

- E H e p I'M I;II H M HT Ce KTO p _ This is shown for the vear 2016 - global greenhouse gf:;:lii“i_{_]ili “9,8404 billion tonnes CO.eq.
HaN-rONAM NPUHOC KbM &, 0
eMmncmnunTe

o)
= 73,2% OoT emucuute | Agriculture,
e Forestry &
= EneKTpuyecTBo OT .y U

Bbranwa — 30% ot
rnobanHuUTe eMnUcUM Ha
CO2 npes3 2019.

= 2/3 0T yBe/INYEHNETO Ha
rnobanHuUTe emmncum npes
2018 r. ca oT eHeprumnHmA
CEeKTOp
30

Source: https://ourworldindata.org/ghg-emissions-by-sector
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~Interreg Npeam3suKaTencTso 2: BUCOKM HMBA Ha
anube Transnationa rogramme
eMUCUM Ha NapHWKOBM rasose (7)

= OTpuuaTenHu

" NoNbAHUTENHO Npoun3soacTso oT Haa 100 TWh npes3 2018 . -
2/3 oT emucuute Ha Ml ce yBennyasaT, nopaan 4ONbAHUTENHO
NPOU3BOACTBO OT €NEeKTPOLLEHTPAIN Ha N3KOMNAaeMmn ropuea

= Kutan, Unama n CALL - 85% oT HETHOTO yBe/IMYEHUE Ha
eMncnmnTe OT NPOnU3BOACTBOTO HA eNIeKTpoeHeprma ot
M3Konaemm ropmBea

" [lonoxutenHwu

= [epmaHua, AnoHna, Mekcnko, PpaHumsa n ObegnHEHOTO KpPaacTBo - No-
HUCKN eMUCUUM nNopagn noBeyeTo MHCTannpaHu BEU

" KOMOWHMpPAHWU CNecTaABaHUA OT Bb30OHOBAEMM eHEPIrMUHN N3TOYHULMN B
31 EBpona n Kutaw - 2/3 ot cnecteHnTe eMncMn Ha CBETOBHO HMBO
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D ;-Tue"ﬁs [ Npeam3suKaTencTso 2: BUCOKM HMBA Ha
anube Transnationa rogramme
eMUCUM Ha NapHWKOBM rasose (8)

MpomaHa Ha robanHo HMBO B emucmmnte Ha CO2 oT eHepreTUKaTa u cnecteHnTe emmncmu, 2017 —
2018 .

I | I | I |
2017 Economic growth Energy efficiency Renewables Coal-to-gas switching Nuclear Other 28
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Source: https://www.iea.org/data-and-statistics/charts/change-in-global-energy-related-co2-emissions-and-avoided-emissions-2017-2018
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Danube Transnational Programme

= EC - orpaHnyaBaHe Ha
rnobasiHOTO 3aTONANAHE A0
1.5°C

= FC—-6,66% oT
HacesneHneTo Ha ceBeTa —
9% oT eMmMuUcCUUTE Ha

NapHUKOBW rAa30BeE MNpPes3

2014 r.
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Interreg I8 Npeam3suKaTencTso 2: BUCOKM HMBA Ha
eMUCUM Ha NapHWKOBM rasose (9)

EMMCHMM HA NAapPHUKOBK ra3oBe No AbprKasu NN
pernonu, 2014 r.

Japan 4%/ United States

15%

Russian

: India 7%
Federation 5% EU-28

9%

Source: https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
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¥a S on LS B SN ] o
interreg I8 NpeaunssuKaTencTso 2: BUCOKM HMBA Ha
Danube Transnational Programme
STR eMNCNN Ha NapPHUKOBKU rasose (10)
. EJ'IeKTpM(I)M KaluWnA Ha MpoekTn 3a enekTpudmKauma go 2050 r.
TPaAHCNOPTa, CTPOUTENNCTBOTO Electricity use:
U npommuneHoOCTTa Today 2050
= fonemn HamaneHwua Ha 395k RE share in DH: 9% TQE share in DH: 77%
eéMNCUunTE Ha NapHUKOBU Total final energy use v 351 £y v
I.a 30 Be E Total final energy use
" 90% oT HeobxoanmMmuUTE 2
HamaneHnA Ha eMUNCUUN Ha 16% ©

Natural Gas

napHMKoBu rasose Ao 2050r.,
aKo ce MHcTanunpat BEU

" [loTeHUWaNHO BPeaHM 33
HaCTOALWAaTa ENEKTPUYHECKA
MpeKa (pelweHunAaTa ca
WHTENUTEHTHU MpEH'(M) RE share in Electricity: 24%

Electricity

34

10%

Natural Gas

13% 49%
ol

Electricity

RE share in Electricity: 86%

Source: https://www.irena.org/DigitalArticles/2019/Apr/How-To-Transform-Energy-System-And-Reduce-Carbon-Emissions
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Danube Transnational Programme

" HUTO eaHa OT

CTpaHuTe
YysieHKU Ha EC
HAMA
NoNoXuteneH
eHeprmeH
banaHc

2018 r. - 58% ot
eHeprmaTa
U3nosi3BaHa B
EC e BHOC OT
4yy»KbnHa

Npeaussukatenctso 3: CuiHa 3aBUCUMOCT OT
BHOCHM CYpOBMHMW 33 MPOU3BOACTBO Ha eHeprus (1)

Imports of selected energy products, EU-27, 1990-2018
(million tonnes of oil equivalent)
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Crude oil === Natural gas === Gas oil and diesel oil
e Solid fossil fuels == Fuel oil Naphtha

Source: Eurostat (online data code: nrg_t )

Source:https://ec.europa.eu/eurostat/documents/3217494/11478276/KS-DK-
20-001-EN-N.pdf/06ddaf8d-1745-76b5-838e-013524781340?t=1605526083000
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Danube Transnational Programme

" [lpe3 2018 r. uma
3dBUCUAMOCT OT.
= HedT U
HePTONPOAYKTH -
94,6%
= [lpupoaeH ras -
83,2%

= TpaHCNOPTHMA
CeKTop:

= 2/3 OoT KpaHOTO
notpebnerHme Ha
HePT

= Han-ronemuar
N3TOYHMK Ha

NapHUKOBW NA30BE B

36 EC

Interreg @ peanssukatencreo 3: CUnHa 3aBUCUMOCT OT BHOCHM
CYpPOBWMHM 33 NPOM3BOACTBO Ha EHEPruA (2)

Energy dependency rate, EU-27, 2008-2018
(% of net imports in gross available energy, based on tonnes of oil equivalent)
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=== 0il and petroleum products
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=== Natural gas
=== Solid fossil fuels
Source; Eurostat (online data codes: nrg_ind_id)

Source:https://ec.europa.eu/eurostat/documents/3217494/11478276/KS-DK-
20-001-EN-N.pdf/06ddaf8d-1745-76b5-838e-013524781340?t=1605526083000
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interreg H [1peanssunkatencrtso 3: CuaHa 3aBUCUMOCT OT
cong nenationslProgramme  BLOCHW CYPOBWHM 3@ NPOW3BOACTBO Ha eHepruA (3)

= KpusaTa c BHOCA Ha npupodeH ras ot 2009 . -
npumep, KOUTO NoavYepTaBa ONACHOCTUTE OT
eHeprmmHa 3aBUCUMOCT

" EHeprmmHa 3aBUMCUMOCT - FTO/IIMO NPeaAn3BUKaTeNCTBO
32 eHeprmmHaTa CUTYPHOCT

. CTpaTervwl 3d HAMaJ/1IABaHeé Hd 3aBUCUMOCTTA.
" HamanAaBaHe Ha M3MN0/1I3BAaHETO Ha M3KOMNAaemMun ropmBea
= [lJoBmnwasaHe gena Ha BEU
" EnekTpnuduKauma Ha TPAHCNOPTHUA CEKTOP

2 l/I3rpa>K,£|,aHe Ha UHTETUTEHTHUN MPEKHN
37
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~interreg M MpeaussukaTencTso 4: YsennyasaHe Ha
anube Transnationa rogramme
NUKOBOTO NoTpebneHne Ha enekTpoeHeprua (1)

= Jlo KpaA Ha BeKa:

" [loBMLWeEHO noTpebsieHne Ha eNIeKTPOEHEPTUA 33 OXIaXKAaHe -
156%

" PbcT Ha HETHOTO NoTpebneHue Ha enekTpoeHeprua - 17%
* HapacTtBalo notpebaeHne B NMMKOBK YacoBe

" [fpobnemmn cBbpP3aHM C HAPACTBALLOTO
notpebneHne B NMKOBU YacoBe:

= lobaBeH cTpec Bbpxy cuctemarta

" HeobxoamMmm ca No-ronemu KoaimyecTBa CbxpaHeHa eHeprus,
3a 13 ce u3berHaT npeKbCcBaHUSA

38 = [lo-TpygHO ynpaB/ieHUe Ha cMcTemara
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“interreg M MpeanssukaTencrso 4: YsenmyasaHe Ha
anube Transnationa rogramme
NMKOBOTO NoTpebneHne Ha eneKkTpoeHeprua (2)

Peak shaving c nomowira Ha cucremu Peak shaving n npomeHu upes
3a CbXpaHeHue Ha eHeprusa ynpaBaeHue Ha notpebaneHuero

Load curtailment Load shifting

[
>
[

load after shaving

Consumption
Consumption

recharge
period

A 4

load before shaving ] ]
Time Time

> {
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Sources: https://www.sandia.gov/ess-ss|/EESAT/2013 papers/Peak Shaving Control Method for Energy Storage.pdf,
https://www.researchgate.net/publication/337023176 Leveraging Consumers%27 Flexibility for the Provision of Ancillary Services
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https://www.sandia.gov/ess-ssl/EESAT/2013_papers/Peak_Shaving_Control_Method_for_Energy_Storage.pdf
https://www.researchgate.net/publication/337023176_Leveraging_Consumers'_Flexibility_for_the_Provision_of_Ancillary_Services
https://www.researchgate.net/publication/337023176_Leveraging_Consumers'_Flexibility_for_the_Provision_of_Ancillary_Services
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Interreg 1 [pean3BuKaTtencrso 5: PactawmaTt 6pon Ha
Danube Transnational Programme NeleHTpann3mpaHm sBb3obHosaemn nstoyHnum (BU)
B MMKca (1)

= [loBeye B
" HeobxoaMmMmM 3a NOCTUTAaHE Ha 3aKOHOAATENHUTE LLEe/IN
" AMAT NPMHOC KbM €HeprmmHaTa He3aBUCUMOCT
" [O-HUCKM eMUCUMN Ha NapHMKoBM rasose /MI/
" [1O-HUCKU LUEHWN HA eHeprumHmnA nasap

" Bb3obHoBAEMU n3TouHMUM B EC — yBennyasat ce ot 2005 .
= 2018 and 2019 . - BU

= 1/5 oT KpaMHaTa eHeprus 3a OTONNEHUE U OX/1aXKaaHe
= 1/3 oT uANaTa KOHCYMUpPaHa eNeKTpoeHeprusa

= 1/12 oT KpaHOTO NoTpebneHne Ha eHeprma B TpaHCNopTa
40
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interreg H

Danube Transnational Programme

[Nob6anHn MHBECTULMMN BbB
Bb30OHOBAEMMU EHEPTUNHU

U3TOYHUNLA

* HoBOBbB3HMKBALIUTE U
Pa3BMBALLUTE CE MKOHOMUKN
n3npeBapBaT Pa3BUTUTE
CTPaHW B UHBECTULIMUTE B
KanayuTeT 3a Bb30O6HOBAEMA
eHeprua 3a neta nopeaHa
roguHa, 4ocTuramkm 152
MUAMapaa gonapa.
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[peaun3BuKaTencrTso 5: Pactawmar 6poi

Ha AeueHTpannsnpaHun BN B MuKca (2)

INVESTMENT IN RENEWABLES HAS BARELY GROWN
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Interreg H

Danube Transnational Programme

(«

&

[1Aan Ha Bb30O6HOBAEMUTE U3TOYHULUM B

STRIDE NPoOn3BOACTBOTO Ha eneKkTpoeHeprua 2019r.

MORE THAN 27% OF GLOBAL ELECTRICITY IS NOW RENEWABLE

72.7%

Man-renewable
electricity

Renewable
electricity

15.9%

Hydropower

2

5.9% wind power

2.8%

Solar PV

2.2%

Bio-power
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0.4%

Geathermal, TSP

and ocean power

Estimated Renewable

Energy Share of Global
Electricity Production,
End-2019

The share of renewables
in electricity generation
is rising in many
countries around the
world.
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Sodea il e Ha AeueHTpannsnpaHu BU B MUKca (2)

Estimated gross reduction in GHG emissions in the EU-27, by energy market sector
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B Renewable transport(non-ETS) [l Renewable heat (non-ETS) I Renewable heat (ETS) [ Renewable electricity (ETS)

Project co-fundéd by the Europen Union [Eﬁ?DF, IPA).

Source: https://www.eea.europa.eu/themes/energy/renewable-energy/renewable-energy-in-europe-2020
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interreg @ [pegussukaTenctso 5: PactawmaT 6pois

Danube Transnational Programme
STE g Ha JeLueHTpanusnpaHu BU B mukca @)

" Bb306HOBAEMU EHEPrUMHU U3TOYHULM - MO-HUCKA Na3apHa LeHa Ha
enekTpuyectsoTo (Merit order)

Operating costs (Euro/MWh) Power Demand
Higher prices ...associated with
for electricity low input from
are... renewables

Renewables  Nuclear Lignite Hard Coal Natural Gas oil Capacity (GW)
Electricity ...with higher input
prices are from renewables

reduced...
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o _ Capacity (GW)
Renewables Nuclear Lignite Sourcd!H&HR2Y /www.cleanenerg#Wal 575 /factshec?/setting-power-price-merit-order-effect
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https://www.cleanenergywire.org/factsheets/setting-power-price-merit-order-effect
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interreg B  [peanssukatencrso 5: PactawmaT 6pon
Danube Transnational Programme Ha ,ﬂ,eU,EHTpaﬂM3MpaHM BM B MMKca (4)

= HamanAaBaHe Ha UeHWUTe Ha C/TbHYeBaTa U BATbPHATA €eHEPIrnNA

= |EA - ¢poTOoBONTAULUTE - BOAELL, USTOUYHUK Ha eNeKTPOeHeprua B CBeToBeH Mallab ao
2040r.

= [logxoaAwMTe NOSIUTUKMN LLLEe CMOMOTHAT 328 HaMaNeHU pa3xoam 3a PUHaHCUpPaHeE U
n3rparkaaHe

" [lporHo3npaH pbCT Ha NPOU3BOACTBOTO OT C/TbHYEBATA U BATbPHATa eHeprus

"~ Wind generation,
PV generation, = main case,
main case, .. European Union,
Europe, 1990- 1990-2025
2025 “ Twh o
4 5 ) _ , ’ :zoloo 20‘05 20|1o 20|15 20|20 202‘5

Sources: https://www.iea.org/articles/renewables-2020-data-explorer?mode=market&region=Europe&product=PV ,
https://www.iea.org/articles/renewables-2020-data-explorer?mode=market&region=European+Union&product=Wind
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interreg @  Mpepaussukatencrso 5: PactawmAT 6poit

Danube Transnational Programme

Ha AeueHTpanmn3npaHu BU B MUKca (s)

Bbnpekn cnaga Ha notpebneHMeTo Ha enekTpoeHeprus
no Bpeme Ha Covid-19 - npou3BOACTBOTO OT
Bb30OHOBAEMMUN N3TOYHULM HAPACTBA

Bb3HMKBAT HAKOM Npobaemu C rbBKAaBOCTTA Ha MpPeEXKaTa

Cpea Bb30OHOBAEMUTE U3TOYHULIM

" [lomneHo-akymynmpawarta BELL e Han-yaobHa 33 GYHKLMOHUPAHETO
Ha MperkaTa

= OcurypaBa nHepuua
" [10-ma/1Iko 3aBUCU OT METEOPO/IOrMYHNTE YCI0BUA
= OcurypAaBa Ce30HHO CbXpPaHeHMe Ha eHeprus.



(t )))

interreg A [peanssukaTenctso 5: PactawmaT 6poun
Danube Transnational Programme Ha AeuIEHTpanMBMpaHM BM B MMKca (6)

" BATbpHa U C1bHYEBa eHepruAa:
" 3u4010 3aBUCKM OT METEOPOIOTMYHU YC/TOBUA
=" [oN1AMa NPOMeIMBOCT B NPON3BOACTBOTO

" [JonesHn ca — KaTo AoNb/BaALLMU

* ConapHu NaHen — Han-ronamo NPousBoOACTBO Npes
NEeTHUTe meceuu

" BATbPHUTE - HAN-TONAMO NPOU3BOACTBO NPE3 MNO-
CTyAEeHUTe meceum

" BbnpeKku ToBa — CAbHYEBATa U BATbPHATA EHEPruA
BbBEXAAT AOMb/IHNTE/IHA MPOMEH/IMBOCT B CUCTEMATA.
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~Interreg NpeaunssuKaTencrso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHun BN B mumkKca (7)

MeceuyHo nponssoacTeo otr  MeceyHO Npou3BOACTBO OT OPLUOPHA
conapHu naHenu B l[epmaHuaA BATbPHA eHeprua B lepmaHus
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Sources: https://www.iea.org/data-and-statistics/charts/monthly-generation-of-solar-pv-in-germany , https://www.iea.org/data-and-
statistics/charts/monthly-generation-of-offshore-wind-in-germany
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“Interreg H NpeaunssuKkaTencTso 5: PactawmaT 6poi

Danube Transnational Programme

Ha AeueHTpanusnpaHu BU B mukca ()

D)

= Bb3obHOBAEemMa cAbHYEeBa U
BATbPHA eHeprusa

= OTpuMUATENHO Bb3AENCTBUE
BbPXY MHEPLMATA HA MPErKaTa

= Henpeackasyema,
HEenocToAHHa, NPOMEeH/IBa U
HEeKOHTpO/Inpyema

" Cuctemmn 6e3 oTroBop Ha
NHEePUMATA

= ENTSO-E - noknaasat
NOBULLEHA YEeCcTOoTa Ha
KonebaHusATa B
CKaHOWHABCKUTE MpeXKKn
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Source: https://eprijournal.com/inertia-is-a-growing-challenge-for-the-grid-but-there-are-solutions/
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~Interreg NpeaunssuKaTencrso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHun BN B mmKca (9)

" EHeprumHaTa mperka — npexos oT NPouU3BOAUTE/IHA KbM
MHBEHTOPHO AOMMHUPAHA CUCTEMA

" PeweHne npu AMNca Ha MHepuua - fobaBAHE Ha BUPTYaHA
MHEPLMA N MEPKU 33 UHTE/IMTEHTHA MpeXa

Coal Power Hydro Energy Storage
Plants Power Plants Conventional Systems
Generator Systems

\
| Low
Inertia Inertia

PV-Wind
Nuclear Systems PV Wind

Power Plants Systems Systems

5 O Generator Dominated Power System Inverter Dominated Power System

Source: https://www.researchgate.net/publication/317937853 Virtual Inertia_Current Trends and Future Directions
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“interreg M Npesnssukatencrso 5: PacTAwmAT 6poit
anube lransnational Programme
Ha AeueHTpannsnpaHn BN B MMKca (10)

" Nlpyr npobaem npun $oTOBOATAULM MOKe Aa bbae
T.Hap. “Duck curve”

Net load - March 31

Megawatts

ramp need
~13,000 MW
in three hours

2018-
19—
. / 2020
overgeneration

risk
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Source: https://www.nrel.gov/docs/fy160sti/65023.pdf



https://www.nrel.gov/docs/fy16osti/65023.pdf
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~Interreg NpeaunssuKaTencrso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHn BN B MMKca (11)

" Pasnnka mexay TMnmMyHa Kpuea Ha notpebneHune n “Duck
curve”

= Moxe na nposege A0 HeEObXoA4MMOCT OT NoBeYe MOLLIHOCTHU
NN CbOPbIKEHUA 3a NPOU3BOACTBO

= |nitial Load Curve — — Load Curve After Renewables
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4000 Over-generation Risk
Negative Prices
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Source: https://ieeexplore.ieee.org/abstract/document/8952394



https://ieeexplore.ieee.org/abstract/document/8952394
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~Interreg NpeaussuKkaTencTso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHn BN B MMKca (12)

" KaanpopHUMCKa cUCTEMA - NPUHYAEHA Aa OrpPaHU4YMN eHEePruaTa
OT Bb30OHOBAEMU U3TOYHMLM NOPAAN FTONEMN YBENUYEHMUHA
Beyep

0000000
00000

00000

5 3 IEA. All Rights Reserved
9 2013 o 2014 2015 @ 2016 o 2017 2018 ¢ 2019

Source: https://www.iea.org/data-and-statistics/charts/the-california-duck-curve
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~Interreg NpeaunssuKaTencrso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHun BN B MMKca (13)

" HamaneHue c Bb3xoaAlla TeHAeHUnA
* KaHajga — HamaneHue C ¥ Ha Bb30bHoBAemaTa eHeprmna B OHTapmo
" Kntan — HamaneHue Ha cuaaTta Ha BATbpa npe3 2018 r. c okono 7%

HamaneHo cnbHUerpeeHe u BATLP, MecevyHo, CAISO

Lol { Iy mﬂm % Nﬂﬂ
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Source: https://www.iea.org/data-and-statistics/charts/monthly-wind-and-solar-curtailment-caiso
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i Eigt@'f iig B [pennssukaTencrso 5: PactawmaT 6poun
anube Transnationa rogramme
STr Ha AeueHTpannsnpaHu BU B muKca (14)

= 11 Mapt 2021 = 19 Anpua 2021

How much wind was in Europe's electricity yesterday? How much wind was in Europe's electricity yesterday?

25.1% (2,416 Gwn) 4 .8% (413 GWh)
28.9% ey 5.3%
. .89 . 0 0.5% (43 GWh
o i a3ﬁsh?le/:n(d371 GWh) i offshore :nEi }

Share of wind energy

Share of wind ener
i in electricity demand

in electricity demand
Share these figures on Share these figures on:

55



(t )))

~Interreg NpeaussuKkaTencTso 5: PactawmaT 6poi
anube Transnationa rogramme
Ha AeueHTpannsnpaHn BN B MMKca (14)

= HamanAasaHe
= OtbpBaBaHe oT ,6e3nnaTHa” n ,,3eneHa” eHeprusa
" [lo-AbAro Bpeme 3a Bb3BPbHLLAEMOCT Ha MHBECTULMATA

= HamanAaBaHe Ha NO/I3UTe 3a OKOJIHATA cpena oT Bb30bOHOBAEMUTE
U3TOYHUNLUU

" YBe/iInyaBaHe Ha NPOU3BOACTBOTO OT C/IbHYEBA U BATbPHA
eHeprusa — BoAU A0 AONBAHUTENHU YCAYTU U Pa3XOau

= PeweHune
" lHBeCTULUUKN U NoA0OpEeHMA B TEXHO/IOTUUTE
" [lobaBAHE Ha AONBAHUTENHN BAaTePMM 33 CbXPaHEHME
" /I3non3BaHe Ha OTroBOpP Ha noTpebaeHneTo
" [loBULWIABaHEe Ha N3MONA3BAHETO HA eIEKTPOMOBUNAM
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iiterrey -

Danube Transnational Programme

" |EA - “UHTEerpupaHeTo Ha

NMPOMEH/INB TOK U
TEeXHONI0rnnTe 33
NHTE/IUTEHTHU MPEXKU
MoraT aa 6vaat ngeanHo
KOMBUHMpPAHU OT

TeXHWYecKa rneaHa Touka”

(=2}
(=]
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[peaun3BuKaTencrTso 5: Pactawmar 6poi
Ha AeueHTpannsnpaHmn BN B MMKca (15)

2020.113102



https://doi.org/10.1016/j.enconman.2020.113102
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HILCTIICTY -
Danube Transnational Programme npeAMBBMKaTenCTBO 6: Ha,CIIE)‘K,ﬂ,HOCT (1)

" [IpeKbCBaHMA, KaTO CNMpaHe Ha TOKa
= Morat Aa UMaT CUTHO HEraTUBHWU NocaeanuUn — Aaxxe
TparnyHu (BeHeuyena, 2019 r.)
" CTOMHOCT Ha 3arybeHaTa eneKkTpoeHeprus
(VoLL)

» [laBa NnapnyHa CTOMHOCT 3a COLMAaNHOTO U MKOHOMUYECKO
Bb3JeicTBMe OT NPeKbCcBaHe Ha 3aXxpaHBaHeTo

= €/ MWh
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HILCTIICTY -
Danube Transnational Programme npepIMBBM KaTenCTBO 6: Ha,ﬂIE)K,ﬂ,HOCT (2)

" [OTOBHOCT 343 NJiallaHe

" [lapnyHa cyma, KOATO KpanHUTe noTpedbutenmn ca rotoBu Aa
NNaTAT, 33 Aa 6bae n3berHato NpeKkbCBaHe

= €/h

= CpegHoroauLLiHa CTOMHOCT Ha 3arybeHaTa
e/ZIEKTPOEHEPTUA
* 3anagHa EBpona- 11,01 €/h
* O»kHa EBpona - 6,04 €/h

" 13ToyHa EBpona - 4,03 €/h
59
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“interreg M peaussukatencrso 7: /unca Ha yyactue
anube Iransnationa rogramme
Ha noTpebuTensa (1)

" IHeC umame noTpebutenmn c nacmMBHa poaa ¢
MAJIKO UM HMKAKBU 3HAHUA 33 COOCTBEHOTO CU
notpebnexHune

" AKTUBHOTO y4acTue Ha NoTpebutenunTte e BarkHa
XapPaAKTEPUCTUKA HA UHTENIMTEHTHATA MpeXa

" bbaeweTo
" AKTUBHMU I'IOTpe6VITEI'IVI, KOUTO CnedAT KOHCYMaUUATa CU

" Prosumers (nponssoautenn + notpebutenn)
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~Interreg NpeaussuKkaTencTso 7: /iuncara Ha
anube Transnationa rogramme
y4yacTue Ha notpeburtens (2)

" AKTMBHU NOoTpebutenu

" ®nHacoBa m3roaa - np. norpebuten c 10kW AC komnpecop,
KOWUTO MOXe aa pabotn Ha 50% no Bpeme Ha Han-ckbnute 100
Y. Ha roanHa = 500kWh HeTHO rogMwHO HamaneHue Ha
notpebneHnero 2 106,3€

" [lognomaraT cTabMIHOCTTa Ha MpeXaTa
" HamansBaHe Ha NMKOBOTO NoTpebneHune
= [loBe4ye 3HaHWUA — NoBeYe B/ACT

" IHTe/IMTEHTHN N3MEPBATE/IHU YCTPOMCTBA U APYIK
MHTEZINTEHTHN MEPKMN - NO3BO/IABAT aKTUBHO y4yacTue

Ha noTpebutenute
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Danube Transnational Programme

= KnacuyecKa mperka -

= ABTOMATUYHO
Bb3CTaHOBABAHe, B
PaMKUTE Ha 5 MUH.

=" PbYyHO BHb3CTAaHOBABAHE, B
PaMKuTe Ha 15 muH.

= PbyHa pe3epBHa
noaMAHa, B PaMKUTE Ha
yacose

= CNnoXHa, CKbna

" PeweHuerto e
UHTENUTeHTHa MpeXXa -

= CdMOBDB3CTaHOBABALLA CE

interreg [1lpean3BmKaTencrso 8: Pb4HO Bb3CTaHOBABAHE
Ha MpeXKkaTa U HabaogeHue (1)

Joint Action with Sychronous Area

LFC Area

i reserve activation

Power/
Frequency

A

Frequency Containment . Frequency Restoration
Process Process

FCR FRR manual RR
FRR

— frequency i

Time to restore frequency

< >

Reserve Replacement
Process

Source:https://www.researchgate.net/publication/342215929 Evaluation of the Effects of Smart Ch
arging_Strategies_and Frequency Restoration Reserves Market Participation_of an_Electric Vehicle
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((()))

—interreg M MpeaussmkatencTso 8: Pb4HO Bb3CTaHOBABaHE
anube Transnationa rogramme
Ha MpeXKkaTa U HabaogeHue (2)

= CamoBbBb3CTaHOBABaHe K

(\"’Q\\“ N
* Mlpegna3sa mpexaTa e
AS ~ S
" Bbp3 M TOYEH aHaNM3 Ha Qﬂ St
\ tate / Zor
nospeauTe S
= PasqiMyaBa NpaBu/IHA U S Ll Y octon 33
(Section 3.2)
HenpaBuaHa paboTa Ha \\\ s, s
MpexaTa S T\ S | S
N S, A, SR ¢
" Bb3cTaHOBABA CMCTEMATA s, Detection of
Detection of sglf AN System Failure
- TR I
task N
N
N
N
N

63

Source: https://www.researchgate.net/publication/222434671 Self-healing_systems - survey and_synthesis
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iiterrey -

Danube Transnational Programme

" EnektpudmnKauma Ha
TPAHCNOPTHUA CEKTOP

= [lntocose
= [lekapboHMLa3UA

= HamanAasaHe Ha
eHeprnmHaTa 3aBUCMMOCT

= KomneHcupaHe Ha
OrpaHM4YaBaHETO Ha
Bb30bOHOBAEMUTE
eHEepPrmMmHn U3TOMHUUN —
Yype3 npeasaraHe Ha
AOMbJIHUTENEH KanauuTeT

33 CbXpaHeHue
64
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[1pean3BuKaTencrtso 9: PbCT Ha

enekTpomobunute (1)

il

2018

Global plug-in deliveries
BEV & PHEV - Light Vehicles

[ ~ctight electric vehicles globally

Year-over-year growth

2010 2011 2012 2013 2014 2015 2016 2017 2019

Source: https://www.virta.global/global-electric-vehicle-market?hsCtaTracking=7a7927c9-
275d-4689-a8c5-a638a7353e86%7C5alc2f3b-7b6b-4ec4-a3f9-63852b50a70a
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~Interreg Npeamn3sukaTencrTso 9: PbCT Ha
anube Transnationa rogramme
enekTpomobunure (2)

= MuHycu
= [loBULLEHO enekTponoTpebneHune
= [lpeBulIaBaHe Ha KanauMTeTa Ha mpeXaTa, aKo He ce KOHTPOo/Inpa

* HepaBHOMEPHO pasnpeaeneHue

" BK/IlOYBAHETO HA enekTpomobun moxxe aa 6vae paBHO
Ha BK/IFOYBAHE Ha 3 KbLUM KbM MperKaTa

= 2012 -2018 r. — pbCT Ha Mob6anHO HUBO mexay 46% u
69%

= 2019

= 9% pbcT nopagu cnag 8 CALL v Kntan
= EC-44% pbeT
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D E'T"'e' reg B Npeamn3sukaTencrTso 9: PbCT Ha
anube Transnationa rogramme
< enekTpomobunute (3)

" [lpumep 33 HeraTMBHUTE NOCAeANLUN —

LLIsBeuna

= [bpBaTa nonosuHa Ha 2019 . - 253% pbeT
Ha Npoaa>kbute Ha enekTpomobunm

" KaI'IaLI,MTET'bT Ha MpeXNTE Ha MeCTHO HUBO
€ HaaXBbp/1eH

" WHcTanupaHeTo Ha 6bp3u 3apaaHu
YCTPOMWCTBA Y AOMA - OCODOEHO
npobnemaTtnyHoO

" [Mpumep ot KanndpopHUsa - n3anon3BaHe
Ha MHTENUTEHTHU U3MEPBATENHU
ypeau 3a HabatogeHue Ha KBapTaau, €
LUen HagrpaxkaaHe Ha mpexaTa

S R e

M Y e
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~Interreg Npeamn3sukaTencrTso 9: PbCT Ha
anube Transnationa rogramme
enekTpomobunute (4)

" 1o 2040 r. — Enektpomobunute we nobasat Haa 30
TWh gonbaHuTeNneH KanayuuTteT 3a CbXPaHEHME

" IHTeNUTEeHTHO 3apeXkaaHe, U3MepBaTeNnHU ypean u
MPEeXKUn - MoraTt Ja KOMMNeHCUpaT oTpULLATENHOTO
B/INAHUE Ha eNeKTPOMObUANTE BbPXY MpeKaTa
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interreg H

Danube Transnational Programm‘é Hﬂ KOM MsBOAM

68

HapacTtBaHe Ha Hace/sIeHMETO M AOXOAUTE Ca ABaTa HaW-rofiemmn pakTopa 3a yBeamyaBaHe
Ha NOTpeb/IeHNETO Ha eHeprus.

Mpes cnepsawmte 20 rogMHN € BEPOATHO Aa BUXKAaMe Npoab/aKasalla rnobanHa
NHTerpauma n 6bp3 pacTex B cnabo pa3BUTUTE U CPEeHO PA3BUTUTE CTPaHM.

B cBeTtoBeH MaIJ.I,a6 OCHOBHMUTE (I)YH,EI,aN\EHTaJ'IHl/I OTHOWEHNA B eHepreTukata OCtaBar
CTabunHM - noBeye XOpa C no-eBMCOKn Aoxogan osHa4aBa, 4e npomn3soacrsoTo U
I'IOTpE6fI€HM€TO Ha eHeprnAa e pactar.

Bb3obHOBsieMaTa eHeprus cTaBa Bce No-Ba*KHa (Bb30OHOBAEMUTE U3TOUYHULM Ca HAM-
6bp30 pa3BMBALLUTE CE EHEPTUIAHU U3TOYHULM, KaTo npeactasnasat 40% ot
YBEMYEHNETO Ha NMbPBUYHATA eHeprusa).

EHeprunHmat mmkc ao 2040 r. we e Han-pasnnYHUAT, KOUTO CBETHT HAKOra e BUXKAan.
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interreg H

Danube Transnational Programm‘é Pe BO[I I'OLIIMﬂTa Ha MO6 Mn HOC-I-ra

69

Enektpuyeckn asTomobunn: npexon ot
KOHBEHLMOHAaHUTE NPEBO3HUN CPeacTBa

" ABTOHOMHM NPEBO3HM CPeACcTBa: NoA0bpsABaHE HA
eHeprmmHaTa ePeKTUBHOCT Ype3 No-ePeKTUBHO
lwodpupaHe

" Car shearing: moxxe aa nogobpu epeKrta Ha HOBUTE
TEXHONOTUMU

" Ride pooling: cnoaeneHo nbTyBaHe 3a HaMansaBaHe Ha
06LWNTE NU3SMUNHATU KNWTIOMETPU
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interreg IR Npernen Ha npegMmcTBaTa Ha

Danube Transnational Programme

70

UHTENIUTE€HTHATa MpeXa (1)

" [logobpsaBaHe Ha HaJEeKAHOCTTA, CTAOMIHOCTTA,
bBKABOCTTA U KAYECTBOTO HA €/IEKTPOEHEPrnATa B
MperKaTa

040b6pABaHE Ha YCTOMYMBOCTTA Ha CUCTEMATA
040b6pABaHe Ha ePEKTUBHOCTTA
amansaBaHe Ha emucunmnte Ha NI — apekapboHmn3auma

EnektpndunKauma Ha JONbAHUTE/IHN CEKTOPU
HamanAsaHe Ha eHeprumHaTa 3aBUCUMOCT
OcurypsiBaHe Ha pa3npeaeneHo Npomn3BoACTBO



(t )

interreg IR Npernen Ha npegMmcTBaTa Ha

Danube Transnational Programme

71

UHTE/IUTE€HTHATa MpeXa (2)

[MoBMLIaBaHe Ha y4acTMeTo Ha noTpebutenute -
prosumers

OcurypsiBaHe Ha npeacKkasyema noaapbKKa
AKTUBMpPaHe Ha NPOTOKO/IM 38 CAMOBbH3CTaHOBABAHE
MWHMMM3MPaHE Ha BpEeMETO 3a NpeKbcBaHe

NHTeNNTeHTHN n3mepBaTenHu ypeam = UHTeNUreHTHU
YCTPOMCTBA = YMHM AOMOBE

Bb3MOHM MKOHOMUYECKM NOA3U 38 KOMYHANHUTE
[ipyXecTBa 1 notpebutennte

Bb3MOXHOCTU 32 pabOTHM MecCTa B CEKTOpPa
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HILCTIICTY -
Danube Transnational Programme prle OCTM n peA M HTE” M re HTH MTe M pE)KM

= BMCOKKM NbpBOHAYa/IHU UHBECTULMOHHUM pPa3xoau
=" TexHW4YeCKu TpyaHOCTHU

= [lpUtecHeHMA 3a NOBEPUTEIHOCTTA Ha AaHHUTE

" [IpuUTecHeHUA 3a KNbepcuUrypHoOCTTa

" ManKo AU HUKAKBU NOJNTUKU U 3aKOHOAATE/NICTBO MO
OTHOLWLEHME Ha KOHLENUMATa 38 UHTE/IMTEHTHU MPEXKU
KaTo usano

" HUCKM HMBA Ha 0OLWECTBEHO 3HAHUE U MHOOPMUPAHOCT
79 " J/lnnca Ha cTUMYAU 3a noTpebutennte
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“lnterreg H

Need for smart Funding Market
Danube Transnational Programme

Development Standards and

consumers Stakeholder &Incentives

STRIDE Frameworks

Engagement

OCHOBHMU TPYAHOCTU NpU
NpUNaraHeTo Ha
NONUTUKUTE 33
NHTE/IMTEHTHUN MPEXKM

73

Project co-fundéd by the Europen Union (ERDF, IPA). Source: https://essay.utwente.nl/77512/1/s1888250 Namratha Nair _Nair_16-17.pdf
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interreg A

Danube Transnational Program'.r'né I-I pO LIIECM n p M M HTEﬂ M re HTH MTe M pE)KM

74

daKkTypupaHe

YnpassieHne Ha NMKOBOTO notpebneHue

" YnpasneHue Ha notpebieHneTo
= Cxemu 3a peakuma npu notpedbneHmneTo
" [lporpamu 3a eHeprumHa ePpeKTUBHOCT

YnpasneHue Ha BPb3KUTe

MopobpeHo ynpassieHUe Ha NPeKbcBaHUATA
" LleHTpoBe 33 06CNY)KBAaHE Ha KNNEHTU

CTpyKTypa Ha Tapudpure
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HILCTIICTY -
Danube Transnational Programme M HTen M re HTH M XO pa

"= Obpa3oBaHa paboTHa cuaa - n3rparkaaHe Ha
KanauuTteT
= JlocTaBYMUM HA KOMYHA/IHU YCAYTK

= Obpa3oBaHu NponsBoaAUTENIN U NOTPEOBUTENN

" PaboTHM cpeLimn, CEMUHAPU N CbbUTUA

" Hacbp4yaBaHe Ha MbPBOHAYA/IHOTO y4acTme Ypes NapudHu
CTUMYIN
" MIHTennureHTHO 3apexkaaHe,
= HeraBaT NOKo/eHwue,

* [nawaHe 3a y4yactme B notpedbreHneTo u ap.
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= KnoyoBu obnactu, 3acerHatm oT HeobxoanmuTe

UHTETUTEHTHU NOJTNTUKU

= CUrypHocT

= CTpYKTYypa Ha Tapupute

= Bpeme 3a n3nbvHeHUe

= 3aKOHOAATENHU UHNLUMUATUBU
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https://www.i-scoop.eu/industry-4-0/smart-grids-electrical-grid/
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Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed, It is hoped that by being able to menitor how much electricity
they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

Interreg EEl

CURIFCAN LNCH Power & Energy

Danube Transnational Programme
Optimises assets and op efficiently

S T R ‘ D E A Smart Grid wnll be ableto geneme more power through the existing
¥ by optimising them, allowing the reduction of power-flow waste

and maximi sing the distribution of lowest-costgeneration sources.

The harmonisation of local distribution with interregional energy flows will

improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disruptions.

Variety of Generation Options

With CO2 emissions on the increase and primary sources of energy running
outitis imperative that new sources are found and Integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a variety of energy sources via a number of distributed
technologies, but this is the aim of the Smart Grid.

Démand Response
Consumers are changing what they need from a power

Accommodates all nmnhnn -nd stor: tions
b SO supplier and are moving towards flexible energy, cheaper

e 2 1 2 It ives and th. ion for mi t Il of which
access a general and renewable generated souceol energy. ; : These record usage in reol-time for alternatives and the option for microgenheration, al
Energy storage will also be available ensuring none is wasted, gl‘:g.yg:bmlndonnmﬂscnle Y the purpose of billing and monitoring are not <urvenllfyla<llnaled by the electricity grid. The
e, andcan afso choo: of the da, development of the Smart Grid and associated “smart”
BRI - ;:::::: canrediedenandan e gl -~ 3 "O'?MK" md:wmw d""'; !:hn:':ogl'es and devices will allow ::ers : have :mme
— ¢ . off-peak to save money direct control over the energy they use on a day-to-day

258588 g : il basis.

g s i gy - ] : i &) k

T 4! !
SEa ol

Isolated Microgrids
m«mummm: mgh . lI there is adisturbance In !h:;:): the
solar panels, wind turbines and affected microgrids can be isolated from
in turn can supply energy back the central grid to ensure minima!
to the central petwork grid disruption to services

Power for 21st Century Needs

Power outages and quality issues cost businesses billions every year,
ASmart Grid will reduce downtimes issues ensuring everyone

<an obtain power when they need it with solutions at both a system
and consumer level

A ically detects and
quick recovery after disturb

Storage
Energy that is generated during non-peak times
can be stored for potential future usage, to
ensure minimal wastoge

Electricity Market

Creating an open market where alternative energy sources
can be sold to customers regardless of location.
Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income
1o local economies.

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform
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Currently itis
they are using

Power & Energy

A Smart Grid will be able
systems by optimising the
and maximising the

The harmonisation of local d
improve thecurrer

Enuyy seamlessly dfawn from a variety of sources

howmuch electricity

of energy running
ated into the
nergy being drawn
of distributed

Smart Meters

Microgeneration These record usage in real-time for
the purpose of billing and monitoring B
<o ates all generation a or "gym small scal anging what they need from a power
Al ;:um:’:dol"b:‘m:rl:m:u:::uo'::': con ::n A (dlxea(;nd ‘:’d:’l il scole andcm also choose periods of the day loving \‘aw’:rvdsiﬂexible entevgy, cl:\:per &
| and able ed ema “le gdd & option for microgeneration, all of whic
sfr;’:o?:q"::m nd ;e::lwh“emms:;i d :‘:; M which to draw power i.e. during wcilitated by the electricity grid. The

and that energy can be tapped at a late date

ans 11
mea, uaa
‘-ﬁ-‘ ...ﬁ.

e Smart Grid and associated “smart”
devices will allow users to have a more
the energy they use on a day-to-day

Larger Network (Offices Isolated Microgrids
Cmgmremmmugh : l!thmbadtsmrbamlnﬂngrldu)e
>R solar panels, wind turbines and _ affected microgrids can be fsolated from
Automaticalty detecs and Bl in turn can supply energy back 8 2 the central grid to ensure minimal i
quick recovery after disturbarices, The mcerf to the central network grid v disruption to services ues cost businesses billions every year,

also means that affected areascan ba i 50
network asto cw;_em_lnmﬁl di
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. ensure minimal wostoge

wimes issues ensuring everyone
1eed it with solutions at both a system

Power Storage
Energy that is generated during non-peak times
can be stored for potential future usage, to

-\

2.\ turopean SmartGrids Technology Platform
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Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor how much electricity

Danu be Tra nsnational prog ra m me Power & Energy they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

STRIDE

Optimises assets and operates efficiently

A Smart Grid will be able 1o generate more power through the existing
systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.

The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disruptions.

Optimises assets and operates efficiently

A Smart Grid will be able to generate more power through the existing
systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.

The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disruptions.

A ally detects and respands to grid probl ensuring
quick recovery after disturbances, The incerporation of microgrids
also means that affected areas <an be isolated from the main
network as to cause minimal disruption to services

Power Storage

Energy that is generated during non-peak times
can be stored for potential future usage. to
ensure minimal wastoge

With CO2 emissions on the increase and primary sources of energy running
oult itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a varlety of energy sources via a number of distributed

v v
-1 -
ES

‘w technologies, but this i the aim of the Smart Grid.

Deémand Respons
Consumers are changing what they need from a power

Smart Meters supplier and are moving towards flexible energy, cheaper

In real-time for alternatives and the option for microgeneration, all of which
nd monitoring are not currently facilitated by the electricity grid. The

riods of the day development of the Smart Grid and associated “smart”

ower Le. during technologies and devices will allow users to have a more

M Souemoney direct control over the energy they use on a day-to-day

basis.

/\

ted Microgrids
ein the grid the
e isolated from
ensure minimal
ation to services

Power for 21stCentury Needs

Power outages and quality issues cost businesses billions every year,
ASmart Grid will reduce downtimes issues ensuring everyone

an obtain power when they need it with solutions at both a system
and consumer level

Electricity Market

Creating an open market where alternative energy sources
can be sold to customers regardless of location.
Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income
to local economies.

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform
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STR' D E Op assets and op. efficiently
A Smart Grid will be able 1 more power through the existing

systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.

The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and pi ially outages / P

Accommodates all generatio

All sources will be interconnected
access a general and renewable gene
Energy storage will also be available er
and that energy can be tapped a

Automatically detects and resp

quick recovery after disturbanice
also means that affected are
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Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor howmuch electricity
they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

tion

Variety of Géneration Op '
With CO2 emissions on the increase and primary sources of energy runhing
out itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a varlety of energy sources via a numbet of distributed
technologies, but this is the aim of the Smart Grid.

Variety of Geéneration Options

With CO2 emissions on the increase and primary sources of energy running
out itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a variety of energy sources via a number of distributed

technologies, but this is the aim of the Smart Grid.

ASmart Grid will reduce downtimes issues ensuring everyone
«<an obtain power when they need it with solutions at both a system

and consumer level

rower Jrorage
Energy that is generated during non-peak times
«can be stored for potential future usage, to

ensure minimal wastoge

Electricity Market
Creating an open market where alternative energy sources
fless of |

can be sold to g
Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income

to local economies.

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform
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assets and op
A Smart Grid will be able to gemme more power through the existing
systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.
The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disrup

Accommodates all generation and storage options
All sources will be allowing to

access a general and renewable generated sourceof energy. Mi i
Energy storage will also be available ensuring none is wasted, erg
and that energy can be tapped at a late date should the im ,M:::ﬂdm:;"m:’;,zk
need arise.
— —
asd 4

Self-healing

Automatically detects and . grid problems, ensuring
quick recovery after dlslurba,ke!(, ncorporation of microgrids
also means that affactgm (M\ lated from the main

network as to cau

ll ﬂ{Isrupﬁon to services
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Energy seamlessly drawn from a variety of sources

Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor howmuch electricity
they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

WIlh COZ emlsmm on the increase and primary sources of energy running
out itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a varlety of energy sources via a number of distributed

~ technologies, but this is the aim of the Smart Grid.

Y Y
Deémand Responsn

Consumers are changing what they need from a power

supplier and are moving towards flexible energy, cheaper

Smart Meters
alternatives and the option for microgeneration, all of which

Ihaem:mlmagen real—umdov
of billing and are not currently facilitated by the electricity grid. The
andmalwchaosepmadsdtbcday development of the Smart Grid and associated “smart”
from which to draw power i.e. during technologies and devices will allow users to have a more
off-peak to save money direct control over the energy they use on a day-to-day
ANTAN -
0 By W
A AN

Demand Response

Consumers are changing what they need from a power
supplier and are moving towards flexible energy, cheaper
alternatives and the option for microgeneration, all of which
are not currently facilitated by the electricity grid. The
development of the Smart Grid and associated “smart”
technologies and devices will allow users to have a more
direct control over the energy they use on a day-to-day
basis.
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assets and op
A Smart Grid will be able to gemme more power through the existing
systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.
The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion
and potentially outages / disrup
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Y Y Y Y Y
Energy seamlessly drawn from a variety of sources

Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor howmuch electricity
they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines

wnh COZ emlssuom on the increase and primary sources of energy running

out itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn

~ seamlessly from a varlety of energy sources via a number of distributed
technologies, but this is the aim of the Smart Grid.

Deémand Responsn
Consumers are changing what they need from a power
supplier and are moving towards flexible energy, cheaper
alternatives and the option for microgeneration, all of which

Accommodates all generation and storage options
All sources will be ing to
access a general and renewable generated sourceof energy. " These record usage In real-time for
Energy storage will also be available ensuring none is wasted, ::m‘“’m'h e Annaasile A 4 the purpose of billing and monitoring are not currently facilitated by the electricity grid. The
and can also choose periods of the daj development of the Smart Grid and associated “smart”
A Somredice dennand on te prd from which ”dmmie d'""l; lechnolog‘m leunddevmeswilallan:users to have a more
off-peak to save money direct control over the energy they use on a day-to-day

need arise.

Power for 21st Century Needs

ASmart Grid will reduce downtimes issues ensuring everyone
can obtain power when they need it with solutions at both a system

and consumer level

oject co-fundeéd by the Europen Union (ERDF, IPA).

Power outages and quality issues cost businesses billions every year.

basis.

Power for 21stCentury Needs

Power outages and quality issues cost businesses billions every year,
ASmart Grid will reduce downtimes issues ensuring everyone

can obtain power when they need it with solutions at both a system

and consumer level

etwhere alternative energy sources

ws regardless of location.

ctricity will also be a viable source of
ally contribute a good source of income

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform
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Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor howmuch electricity

Da nu be Tra nsnational prog ramme Power & Energy they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

STRIDE

34

Op assets and op
A Smart Grid will be able 1o generate more power through the existing
systems by optimising them, allowing the reduction of power-flow waste
and maximising the distribution of lowest-costgeneration sources.
The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disrup

With CO2 emissions on the increase and primary sources of energy running
out itis imperative that new sources are found and integrated into the

grid system. The current electricity grid cannot facilitate energy being drawn
seamlessly from a varlety of energy sources via a number of distributed

~ technologies, but this is the aim of the Smart Grid.

Deémand Responsn

Consumers are changing what they need from a power
supplier and are moving towards flexible energy, cheaper
alternatives and the option for microgeneration, all of which
are not currently facilitated by the electricity grid. The
development of the Smart Grid and associated “smart”
technologies and devices will allow users to have a more
direct control over the energy they use on a day-to-day
basis.

Electricity Market

Creating an open market where alternative energy sources
can be sold to customers regardless of location.
Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income
to local economies,

Power for 21stCentury Needs

Power outages and quality issues cost businesses billions every year,
ASmart Grid will reduce downtimes issues ensuring everyone

«<an obtain power when they need it with solutions at both a system
and consumer level

Electricity Market

Creating an open market where alternative energy sources
can be sold to gardless of locati

Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income
to local economies.

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform

Project co-fundéd by the Europen Union (ERDF, IPA).
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Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed. It is hoped that by being able to monitor howmuch electricity

Da nu be Transnationa' prog ramme Power & Energy they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.

STRIDE Optimises assets and operatesefcently

A Smart Grid will be able to g more power through the existing
<usteme by ootimising them. allawina the reduction of Mow wacts
[ S

\ ’é‘é' \
Y

3 Self-healing
Automatically detects and re ,'s‘ o grid problems, ensuring
quick recovery after disturbances. The incorporation of microgrids
also means that affected areas ¢an be isolated from the main

network as to cause minimal disruption to services

‘.
o

Self-healing
problems, ensuring
lxmbn of microgrids
lated from the main

al disruption to services

Automatically detects and
quick recovery after disturba
also means that affects :
network as to caus
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10 Te CENIas NETWOrK gina

With CO2 emissions on the increase and primary sources of energy running
T new sources are found and integrated into the
t electricity grid cannot facilitate energy being drawn
ly of energy sources via a number of distributed
the aim of the Smart Grid.

Deémand Responsn

Consumers are changing what they need from a power
supplier and are moving towards flexible energy, cheaper
alternatives and the option for microgeneration, all of which
are not currently facilitated by the electricity grid. The
development of the Smart Grid and associated “smart”
technologies and devices will allow users to have a more
direct control over the energy they use on a day-to-day
basis.

Y
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Power Storage
Energy that is generated during non-peak times

«can be stored for potential future usage, to
ensure minimal wastoge

Power for 21stCentury Needs

Power outages and quality issues cost businesses billions every year,
ASmart Grid will reduce downtimes issues ensuring everyone

«<an obtain power when they need it with solutions at both a system
and consumer level

Electricity Market

Creating an open market where alternative energy sources
can be sold to gardless of locati

Microgeneration of electricity will also be a viable source of
energy and will potentially contribute a good source of income
to local economies.

Sources: Office of Electricity and Energy Reliability and European SmartGrids Technology Platform
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PROPRAR LMD Currently it is still very difficult for consumers to see how much electricity they are using, but smart grid devices are quickly being developed, It is hoped that by being able to menitor how much electricity

Da nu be Tra nsnationa I prog ramme Power & Energy they are using, consumers will use less of it, subsequently cutting energy bills and, moreover, pinpointing off-peak hours to run their energy-intensive machines.
STRIDE

D\
Optimises assets and op efficiently ye, N \\\ Variety of Géneration ns
A Smart Grid will be able to generate more power through the existing / g < \\ With CO2 emissions on the increase and primary sources of energy running
systems by optimising them, allowing the reduction of power-flow waste \

and maximising the distribution of lowest-costgeneration sources.

The harmonisation of local distribution with interregional energy flows will
improve thecurrent use of grid assests, reducing grid congestion

and potentially outages / disruptions.

| outitis imperative that new sources are found and Integrated into the
] ', grid system. The current electricity grid cannot facilitate energy being drawn
| seamlessly from a variety of energy sources via a number of distsibuted
/ / technologies, but this is the aim of the Smart Grid.
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Démand Response

Accommodates all generation and storage options. Consumers are changing what they need from a power

All sources will be d allowing 1o Smart Meters supplier and are moving towards flexible energy, cheaper
access a general and renewable generated sourceof energy. Mier : ‘ These tecord usage in reol-time for alternatives and the option for microgeneration, all of which
Energy storage will also be available ensuring none is wasted, Enn::;hdmamllsmle vV the purpose of billing and monitoring are not currently facilitated by the electricity grid. The
- .. andcan afso ch iods of the da; devel nt of the Smart Grid and iated “smart”
SRS SR :\he:::'lr: can reducedemand on the grid T B ho(:' Wﬁ::l m?:mia dun'n; l:r:nologopml'es Aond devz:s will al:m :::; ha\::.mon
— P S | 2 ) off-peck to sove money direct control over the energy they use on a day-to-day
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Accommodates all generation and storage options

All sources will be interconnected allowing consumers to
access a general and renewable generated sourceof energy.
Energy storage will also be available ensuring none is wasted,
and that energy can be tapped at a late date should the

need arise.

ower for 21st Century Needs

ower outages and quality issues cost businesses billions every year,
Smart Grid will reduce downtimes issues ensuring everyone

3n obtain power when they need it with solutions at both a system
nd consumer level

y and Energy Reliability and European SmartGrids Technology Platform
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