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“MeHe Bpa3una pobora, npoBegeHa YKpaiHCbKo-[aHCbKUM
eHepreTU4HUM LUeHTPOM Ta CriBrpausi MXX HalvMn KpaiHamu.
Hatwui cninbHi 3ycunnis 4OrNoMOXXYTb MPOKIAaCTU LSX 4O

6ifibLL 3€/1eHOr0,eKOHOMIYHO XUTTE3[AATHOIrO NepeTBOPEHHS
€HepreTu4YHoro CeKTopy YkpaiHun yepe3s nigBuLeHHs1 eHepreTuYHoi
6e3rneKkun Ta 3HMXXEeHHS BUKUAZIB napHUkoBux rasie. Y/JEL| €
MOTY>XHOI rnaargopMoro, Lo AOMOMOXe YKpaiHi 4ocsarTy
JOBIroCTPOKOBUX Lji/ien o0 BigHOB/IOBA/IbHOI €HepreTuku ta
eHeproegeKkTUBHOCTI”

“I'am impressed by the work done by the Ukraine-Denmark Energy
Centre (UDEC) as well the cooperation between our countries. Our
Jjoined efforts can help pave the way for a greener, economically viable,
enerqgy transition in Ukraine by improving its enerqy security and lower-
ing greenhouse gas emissions. UDEC is a strong platform that can help
Ukraine pursue its long term goals on renewable enerqy and energy
efficiency”

INapc KpicTiaH JlinnexonbT
MiHICTp eHepreTkm, KOMyHaIbHVIX NOCyr Ta knimaty [aHii

Lars Christian Lilleholt
Minister of Energy, Utilities and Climate of Denmark




«[JaHis1 — ogHa i3 npoBigHUX KpaiH y rasysi pegpopMyBaHHs €HEPreTu4YHoro
CEKTOPY Ta PO3BUTKY HOBUX 3€JIeHNX TEXHOJIOTIN, BigHOB/IIOBAJIbHUX AXXeper
eHeprii Ta eHeproeeKTUBHOCTI, TOX YKpaiHi Hag3BUYanHO Ba>k/INBO
ckopucTarucs gocsigom LaHii Ta cnpusaTy cnienpadi 3 4aHCbKUMU KOMMaHISMU
Y BrpOBafA>XeHHI CriflbHUX MPOEKTIB B eHepreTu4yHoMy cektopi. Mu gyxxe
LiHyeMO TiCHy cniBripaLto 3 JaHCbKUMUN ycTaHoBamu. Xo4dy Bif3Ha4YnTH, Lo
JaHisa y>xe BHecna BaromMmuii BKag y Lo criBrnpawto i npogoBXKYeE npaytoBaTu
B ras1y3i BigHOBJIIOBaJIbHUX A)Kepes1 eHeprii Ta eHeproeeKTUBHOCTI B YKpaiHi,
nornnb oYy nogasbluy criBnpayro B paMkax YKpaiHCbKo-4aHCbKOro
eHepreTn4Horo LieHTpy ynpogoBx apyroi ¢hasu voro gisnabHocTti — 3 2018 no
2020 pik«

“Denmark is one of the leading countries in reforming energy sectors and the
development of new green technologies, renewable energy and energy efficiency,
therefore it is important for Ukraine to take advantage of Danish experience and
facilitate cooperation with Danish businesses for implementing joint projects in the
energy sector. We highly appreciate the close cooperation with Danish institutions.

| acknowledge Denmark’s important contribution in the cooperation so far, and the
continuing commitment to renewable energy and enerqy efficiency in Ukraine, which
will deepen further cooperation under the framework of Ukraine Denmark Energy
Centre for the second phase from 2018 to 2020”

Irop Hacanuk
MiHIiCTp eHepreTuku Ta BYrifNbHOI NPOMUCNOBOCTI YKpaiHu

lhor Nasalyk
Minister of Energy and Coal Industry of Ukraine




CninbHI 3ycnigd, CpaMoBaHi Ha
pedOPMYBaHHSA EHEPIETUHHOIO

CEKTOPY B YKpaiH|

A joint effort to transform the Ukrainian energy sector

This book is a story of government to government
cooperation, mutual inspiration, and the possibility
of learning across borders and cultures. It's a story
of how a national vision can summon experts from
various fields to further the development of one of
the most promising sectors in Ukraine.

The cooperation was defined during 2014, shortly
after the Euromaidan revolution. The Ukrainian
government had changed and relations with
Russia had hardened, which had a critical impact
on the energy supply. The similarities with the oil
crisis in the Western World were evident. In an
effort to begin solving the crisis, Ukraine defined
areas of importance where Danish experience
could contribute to solutions and also entered

an association agreement with the EU which
required the implementation of the directives
and regulations of the second and third energy
package.

In 2015, officials from Denmark and Ukraine
agreed to join efforts in re-thinking and re-shaping
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L{g kHura — e icTopis MpKaep>xaBHOI criiBripad/,
ICTOPISI B3BAEMHOIO CTUMYJIKOBAHHS, & TakoXX
MOXKJINBICTb HaBYaTVCS Y PIBHUX Ky/IbTYp BCyrepeY
KopAoHam. Lle icTopis npo Te, SK HaLlioOHa/IbHE
baqveHHsT MOXKe 3a0X04yBaTV eKCrepIB i3

DIBHWX rasiy3ev CripysTi PO3BUTKY OL4HOIO i3
HaunepCrieKTUBHILLIMX CEKTOPIB B YKpaiHi.

Cnisnpavo 6yno Br3Ha4eHo ynpoaosx 2014
POKY, HEBOOB3I NiCNs PEBONOLI Ha EBpomangaHi.
3MIHMI0CH KEPIBHULITBO YKpaiHK, NOripLunamcs
CTOCYHKM 3 Pocieto, i Lie Maio BUpILLaIbHU BRNB
Ha nocTadaHHsa eHepril. CTanm 04eBUAHMM Y/HOM
NPOCTEXYBATUCS NMapasiesi 3 HaPTOBOK KPU30HD
3axopny. Hamaratounch po3noyaTit BUPILLEHHS
Kpu3n, YKpaiHa Bu3Haumna npiopuTeTHI OiNsaHKN,
B KX JOCBIA [daHii Mir 61 cnpusatin noLwyKy
PiLLEHb, a TakoX Mignucasna Yrogy npo AcoLiaLiio
3 €C, gka B1Mmarasia BNpoBaayKEHHS ANPEKTVB
Ta NOJIOXKEHb OPYroro i TPETHOro EHEPreTUYHOro
naketa.



the Ukrainian energy sector. Under the name of
Ukrainian-Danish Energy Centre, also known as
UDEC, the Ministry of Foreign Affairs of Denmark
and the Ministry of Energy and Coal Industry of
Ukraine initiated a close partnership, supported by
The State Agency for Energy Efficiency and Energy
Saving of Ukraine. The Danish Energy Agency was
appointed as the implementing partner to provide
technical assistance.

The Steering Committee of Ukraine-Denmark
Energy Centre (UDEC) is chaired by Minister of
Energy and Coal Industry of Ukraine, Ihor Nasalyk,
and co-chaired by Danish Ambassador to Ukraine,
Ruben Madsen, and include representatives of
the State Energy Efficiency Agency, the Ministry
of Ecology and Natural Resources, the State
Statistics Service of Ukraine, the Danish Energy
Agency, and the UDEC secretariat.

Y 2015 poui NpeacTaBHUKM OpraHiB Oep>KaBHO!
Bnagu 3 HaHii n YkpaiHu gomoBunmncsa o6’ egHaTy
3yCcunng 3 METOKO OHOBJIEHHS Ta PeDOPMYBaHHS
PUHKY eHepropecypciB YkpaiHn. 3 Uieto

METOIO 3a NiATPUMKK [Iep)xaBHOro areHTCcTBa

3 eHeproedEeKTUBHOCTI 1 HEPro36epeXxeHHs
YKpaiHu MiHICTEPCTBO 3aKOPAOHHVX CripaB

[aHii i MiHiCTepCTBO eHePreTukin Ta BYrislbHO!
MPOMUCIOBOCTI YKpaiHW iHILitoBa/11 CTBOPEHHSA
YKpaiHCbKO-4aHCbKOro eHepreTM4Horo UeHTpy
(YOELL). MpencTtaBHMKN [JaHCHKOro eHepreTU4Horo
areHTCTBa TakOXK MOrOAMINCS HaoaBaTy TEXHIUHY
NIOTPUMKY 9K NapTHep 3 peanizauji.

KoopamHauinHnin KoMIiTeT YKpaiHCbKO-0aHCLKOro
eHepreTuyHoro ueHtpy (YAELL) odvontoe MiHicTp
EHepreTVKn Ta BYriJIbHOI MPOMUCIOBOCTI

YKpaiHv Irop Hacanvk, MiHiCTp, a CniBrosioBoto
BucTynae INocon HaHii B YkpaiHi PybeH ManceH.
10 HBOrO TaKOXX BXOAATb NPeACTaBHUKN
Llep>kaBHOro areHTCTBa 3 eHeproeeKTUBHOCTI
Ta eHeprosbepexxeHHs, MiHicTepcTBa ekonoril
Ta NPUPOOHVIX PecypciB, [ep>kaBHOi Cy>KOu
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Six main areas of focus in the first phase of
UDEC

- Methodology for long-term forecast modelling

of the national energy balance

- Methodology for greenhouse gas inventory
and UNFCCC reporting

- Monitoring system for energy efficiency at
industrial sub-sector level

- Methodology and tools for analysis of
integrating renewable energy in regional
grids

- Methodology and software for energy
scenario analysis

- Analysis of options for increased use of
biomass, biogas, and municipal waste for
heat generation in district heating

To inspire, to support, to document

The intention of this book is to inspire you.

By giving you an experience of how twinning
and close cooperation between government
institutions is now creating new opportunities
in the Ukrainian energy sector. We also want
to document the effort of managers, experts,

stakeholders and policy makers from both Ukraine
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CTaTUCTUKK YKpaiHW, [aHCbKOro eHepreTnyHOro
areHTcTBa i cekpetapiaty YIELL.

LWicTb kntoyoBuX HanpsmKiB aisnbHocTi YAEL],
nig yac peanisauii dasn |

- MeTtopgonoris moaentoBaHHA
LAOBroCTPOKOBUX NPOrHO3iB L1040
HalLliOHa/TbHOrO EHEPreTUYHOro H6aaHcy

- MeTtoponoris po3pobky KagacTpy BUKUAIB
napHUKOBUX rasiB i yknagaHHs 3BiTiB
BignoBigHO 0o Pamkosoi KoHseHLjii OOH npo
3MiHy KJliMaty

- CucTtema MOHITOPYHIY NOKa3HUKIB
eHeproedeKTUBHOCTI B Niarasyssx
MPOMWCIIOBOCTI

- MeTomonoris v iHCTPYMEHTU N5 aHanisy
iHTerpauii p>xepen BigHOBNMIOBAHOI eHeprii
B perioHasIbHUX Meperkax

- MeTogonoria Ta nporpamMHe 3a6e3ne4eHHs
019 aHani3y cueHapito po3BUTKY B ranysi
eHepreTukun

- AHanisa MOXXJIMBOCTEW LUMPLLOTO
BMKOPUCTaHHSA Giomacwu, Giorasy 1
noGyToBUX BiaXxoaiB 415 BUPOOHNMLTBA Tenna
B CUCTEMI LiEHTpanidoBaHOro TeMI0NnocTa4aHHs



and Denmark - in the first phase of UDEC from
2015-2017 and onwards. The vision and continued
pragmatic endeavour of these people have proved
the value of dialogue and mutual sharing of
knowledge and capabilities.

Hapuxaemo, nigTpumyemo i Hagaemo
iHdbopmauito

OCHOBHE 3aBAaHHS LIET KHUM — CMOHYKaTK 0O
ain. M nparHemo noginuTucsa HabyTum OOCBIAOM,
KOTPWUI MIATBEPMKYE, LLO ABOCTOPOHHIN 3B’A30K

i TicHa cniBnpaus Mi>X gep>xaBHUMI yCTaHOBaMu
CTBOPIOOTb HOBI MOXJIMBOCTI B EHEPrETUHHOMY
cekTopi YKpaiHn. Min Tako)X Xo4emMo PO3MoBICTH
Npo pPoboTy dhaxiBLiB, KEPIBHWKIB, 3aLliKaBAEHMX
CTOPIH i CNY>KOOBLIB AEP>KaBHVIX 3aKOHOTBOPUMX
opraxiB daHii n YkpaiHu nig vyac peanisauji nepLior
dasu gianeHocTi YOELL i3 2015 no 2017 p. i
Hagasli. KoHUeNuia po3BuTKy, aKy NigTprMytoTb

Lj ntoaw, i IXHE peanbHi 6e3nepepBHi 3ycunns
NEPEKOHNMBO 3aCBio4yOTb NepeBaru aianory
CTOPIH, AOUINbHICTE OOMIHY 3HAHHAMW 1 HAOAHHS
JOCTYMNy OO MOXXIMBOCTEWN.
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“Mu BOsiuHI 3a TICHY cniiBripalto 3 O4HI€ro i3 npoBigHUX KpaiH
CBITy B rasy3si BiHOBJII0BaJ/IbHOI eHepreTuku i cTasioro po3s-
Butky. [locsig [aHii y ansepcucpikavii eHeprii Ta BUKOPUCTaHHI
BigHOB/IOBaJIbHOI eHeprii 1K cTpareriyHux 3axogax, o peasii-
30BYIOTbCSl B €HEPreTU4HOMY CEKTOPI, — LIIHHUW /151 YKpaiHu B
KOHTEeKCTi il 3060B’si3aHb.”

“We are grateful for our close cooperation with one of the world's
leading renewable energy and sustainable development countries.
Denmark’s experience in enerqy diversification and use of renewa-
ble energy as strategic measures in the energy sector is valuable for
Ukraine in the context of Ukraine’s commitments.”

Onbra bycnaseup

eHepanbHUA ampekTop dupexkToparty EHepreTnyHnX puHKIB,
MiHicTepcTBa eHePreTyKM Ta BYrifIbHOI MPOMMUCIOBOCTI YKpaiHu,
Monosa YOELL

Olga Buslavets
General Director of Energy Markets Directorate,
Ministry of Energy and Coal Industry, Head of UDEC
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“A maB npueMHICTb TICHO cniiBripaytoBaT 3 HaLUMU yKpaiH-
CbKUMM napTHepamu BigKom 51 npuixas 4o Knesa pik Tomy,
CTaBJ/Is14N aKLeHT Ha CIPUSIHHI PO3LUMNPEHHIO MPOEKTIB, NoB’si-
3aHuX i3 BigHOBJIIOBAJIbHOIO €HEPreTUKOK Ta eHeproegpeKkTnB-
HicTio B YKpaiHi. Tpusana ictopis HassBHOCTI y [laHii gy>xe Ba-
roMux 3HaHb i TEXHOJIOFIN y Lnx cghepax Cripusie CbOroaHiILLIHIN
cnienpadvi 3 YKpaiHoto. 5 3 HeTeperiHHAM 4YeKaro rnpogOBXKEHHS
cniBnpadi B nogasbLui POKu.”

“l have had the pleasure of cooperating with our close Ukrainian
partners since | came to Kiev a year ago, with shared focus on
furthering the expansion of renewable energy and energy efficient
projects in Ukraine. It's our long Danish history of very strong com-
petencies and technologies within these fields that are at play in our
cooperation with Ukraine today. And I'm looking forward to continu-
Ing the cooperation for years to come.”

Py6eH MaaceH
Nocon, MNoconecTeo HaHii, Kuis

Ruben Madsen
Ambassador, Danish embassy, Kyiv




J1aHy 3MIH

PO3p0odbKa MaCLLTAbHOIo

Creating an ambitious strategy for change

Security of supply, energy efficiency and
competitiveness were matters of priority, as an
important milestone in the energy sector was
attained: A new Energy Strategy for Ukraine.
UDEC supported finalization of the document,

which was approved by the Cabinet of Ministers

of Ukraine in August 2017.

There is a sense of spring in the Ukrainian energy
sector. Officials and experts in the sector have
expressed concerns about falling behind on
developing the right strategy and the framework
conditions for the development of the electricity
and heating infrastructure. Meanwhile, ambitious
policy makers and opinion leaders have a growing
awareness of the potential for reorganizing the
energy sector. Today, oil, coal and natural gas
make up 70 percent of the energy sources,

while renewable energy only comprises of up

to 3 percent'. But, if things go as planned, these
numbers will improve drastically in favour of
renewable energy before 2035.

HapiiHicTb nocTaBOK eHepropecypcis,
eHeproeeKTUBHICTD i
KOHKYPEHTOCMPOMOXXHICTb po3rnsganucs
B NepLio4yeproBomMy nopsigKy nig vyac
BMKOHAHHS K/IIOMOBOr0 3aBAaHHSA B
€HepreTUMYHOMY CEKTOpi — PpO3pooKMu
HOBOI eHepreTUYHoi cTparerii gns
YkpaiHu. MNpepcrasumnkn YOEL HapaBann
KOHcynbTauii 1 6panu y4yactb y po3poo6ui
BOoKymeHTa, sikun KabGiHeT MiHicTpiB YkpaiHu
3aTBepauB y cepnHi 2017 poky.

B eHepreTtuiHoOMy cekTopi YKpaiHn Bia4yBaeTbCS
BecHa. [lpeaCcTaBHUKY OpraHiB Aep>kaBHOI B1aam
Ta rany3esi EKCNepTV BUCIOBUN 3aHEMOKOEHHS
OO0 3aTPUMKM B PO3POOLI aaexkBaTHOI
cTpaTerii Ta HAIeXXHX YMOB /151 CTBOPEHHS
iIHbpaCTPYKTYpPW y cdhepi eNnekTponocTa4aHHs
onaneHHsl. Y CBOK Yepry, aMmbiTHI NpeacTaBHVKN
OEePXKaBHNX 3aKOHOTBOPUYMX OPraHiB i BrJIMBOBI
0Ccobu, SKi POPMYIOTb CYCMiNIbHY OyMKY, YCe
6iNbLUe YCBIOOMIOKTb MOTEHLIHI MOXXMBOCTI

1. NES, New Energy Strategy, 2017. Hosa eHepreTtuyHa ctparteris (HEC), 2017 p.
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Setting ambitious goals for Ukraine

By the end of 2016, decisions were made to update
Ukraine's National Energy Strategy — to integrate
with the EU energy market and strengthen
opportunities for investments. Both public and
commercial stakeholders recognized the need to
address the current structures that dominate the
sector and allow for increased competition and
development of investor confidence. The ambition
was to build on the National Renewable Energy
Action Plan till 2020, and to implement strategies,
tools and technologies to move Ukraine into a new
era of renewable energy.

A skilled process, based on hands-on
knowledge

As Ukrainian officials from the Ministry of Energy
and Coal Industry of Ukraine with the support of
local and international experts began investigating
the basis for a new energy strategy, they seized
an opportunity to utilize the knowledge available
through the Ukrainian-Danish Energy Centre.
The cooperation commenced, bringing people
across the two nations together in bilateral
meetings, seminars and workshops, and through
the introduction and use of data modelling and
scenario development tools. Experts from the
Danish Energy Agency, the Technical University
of Denmark among others provided technical
advice drawing on hands-on experience from
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019 peopraHisallii pyHKY eHepropecypciB.
CborogHi 70% eHepropecypciB CknagaroTb
HadbTa, BYrinasa Ta NpUpoaHWM ras, a mkepena
BiAHOBOBAIbHOI eHepril — yeboro 3% . Ane
AKLLO MU BTIIMMO MAaHu B XkutTs, o 2035 poky
cUTyauist KapaMHaibHO 3MIHUTLCS Ha KOPUCTb
O>Kepen BioHOBNOBaIbHOI eHepril.

BcTaHOBneHHs macwTabHUX Winewn ans
YKpaiHn

o KiHua 2016 poky 6y/10 NPUAHATO PilLlEHHS
LLIOAO OHOBJIEHHA HaLLIOHA/IbHOI EHEPreTUYHOT
cTpaTerii Ykpainu, 3rigHo 3 aKuMmn Mana BigdyTucs
iHTerpaujs 3 pyHKOM eHepropecypciB €C |
MOBVHHI Oy POZLLVPUTUCS MOXXSIMBOCTI 151
iHBeCTULIN. [peacTaBHUKM MPOMaACLKOCTI
BisHecy ycBioOMUNM HaraslbHy NOTPedy B 3MiHi
CTPYKTYP, SKi MatOTb MOBHWIN KOHTPOSIb Ha4,
CEKTOPOM, | CTBOPEHHI YMOB, L0 CMIPUATUMYTb
BiNbHIM KOHKYPEHL Ta NigBULLIEHHIO OOBIPW i
3a/1y4eHHIo iHBecTopiB. MacluTtabHa mMeTa, Kol
nparHyna gocartu KpaiHa, nongarana 'y po3pooL
HauioHanbHOro nnany aiv is BigHOBAOBAHO!
eHepreTukn Ha nepion 0o 2020 poky, a TakoXX
YAPOBAIPKEHHI IHCTPYMEHTIB | TEXHOJIONIN, 3 SKUMI
YKpaiHa BBilfe B HOBY epy BioHOB/OBa/IbHO!
eHepril.



“YKpaiHCbKO-AaHCbKU eHepreTuYHUM LEHTP bepe y4acTb y criBrpayi
3 nuTaHb pephopMyBaHHSI EHEPrETUHYHOIO CEKTOPY Ha PIBHI ypsiaiB.
CrniogiBaemocs, O My HaaNXHEMO KoJier 3 YKpaiHu, ifIS4nCh i3 HUMU
MpaKkTU4YHUM [OCBIAOM | ONTUMASIbHUMU MEeTo4amu poboTu, KOTPI
3acTOCOBYyBa/IMCS /151 PO3POOKM faHCbKOI MoAesi rniaHyBaHHS B
obsiacti eHepreTuku”.

“The Ukrainian-Danish Energy Centre is part of our government-to-
government cooperation on energy transformation. We hope that we can
inspire our Ukrainian colleagues with experiences and best practices from
the Danish model on energy planning.”

AHTOH Bek
rofioBa [enapTameHTy Mi>KHapOAHOro CriBpobiTHULITBA [JaHChKOro
EHEepPreTMYHOro areHTcTBa

Anton Beck
Head of Division for Global Cooperation
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transforming the Danish energy sector from relying
heavily on oil to enabling more renewable energy
during the 1980s and 1990s.

Strengthening the renewable energy
development

The energy strategy focuses on six major areas

of development. It serves as a visionary plan for
the reform of the energy sector, set for completion
by 2035, when priority target figures in security

of supply and energy efficiency will be achieved
and integration into the EU energy market will be
ensured. By 2035, renewable energy sources will
increase their share in the general primary energy
supply structure up to 25 percent. Security of
energy supply will be improved by reducing import
from 52 percent today to 33 percent in 2035.

The energy strategy was approved by the Cabinet
of Ministers of Ukraine on August 18th, 2017.

The new strategy is aligned with the previous
National Renewable Energy Action Plan until
2020, and many reforms have already been
introduced and significant progress has been
made. "l am sure that this strategy will strengthen
the renewable energy development in Ukraine”,
concludes Sergiy Savchuk, Head of the State
Agency on Energy Efficiency and Energy Saving of
Ukraine.
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JloOpe Hanarog»keHuii npouec Ha OCHOBI
MPaKTUYHNUX 3HaHb

Konn npauiBHukn MiHiCTepcTBa eHepreTuki Ta
BYr/IbHOI MPOMUCIOBOCTI YKpaH/ 3a NigTPUMKM
MICLEBKX Ta MDKHAPOOHMX eKCrepTiB noYasn
OOCNiApKyBaTU OCHOBW A1 Moy 0BV HOBOI
EeHepreTUYHOI cTpaTerii, BOHM CKOpUCTaNIUCA
Haro[oko Ta 3BEepPHY/IMCS A0 NPEACTaBHVIKIB
YKpaiHCbKO-AaHCHKOIro eHEPreTUYHOrO LIEHTPY,
KOTpuin 6yno 3acHoBaHo y 2014 poui. Takum
YMHOM YKPaiHL|j 1 gatyaHu noYanu pyxatmcs
CMIIbHVIM LLASIXOM, Bepyyr y4acTb y ABOCTOPOHHIX
3ycTpidax i cemiHapax, a TakoXX YrpOBaIKYOUM
IHCTPYMEHTV MOAENOBaHHA AaHnX i N6y 00BM
clieHapiiB. PaxiBuj 3 [JaHCbKOro eHepreTM4HoOro
areHTcTBa 1 [JaHCHKOrO TEXHIYHOMO YHIBEPCUTETY,
a TakoX iHLLI eKCnepTu HagaBasii TEXHIYHY
O0MOMOTY, CrMPaoYMCh Ha NPaKTUYHWA 0OCBIA,
akuin LaHis oTprmMana B NpoLeci peopraHisadyi
[aHCbKOrO EHEPreTUYHOr0 CEKTOPY, a came
nepexoay Ha opkepena BigHOBOBasIbHOI eHepril
Ta 4YaCTKOBOI BiOMOBW Bif, HAPTONPOOYKTIB Y
nepion 1980-x-1990-x pp.

MocuneHHa po3BUTKY BigHOBNIOBANbHOI
eHepreTukun

EHepreTnyHa cTpaTteria 3o0cepemykyeTbes
Ha LWECTW KTFOHOBUX OiNIFHKaxX PO3BUTKY.
Bona cnyrye BiSiOHEPCbKUM MiaHOM 15



Key Points of the Energy Strategy

+ Energy Efficiency: Reduce energy
consumption and improve energy efficiency
drastically, both in industry and at household
level.

- Energy Independence: Develop domestic
sources of energy, with focus on investments in
renewable energy, hydrocarbon extraction and
nuclear power.

+  Market Development: Create competitive
domestic markets for gas, electricity, coal
and oil, by enhancing the legal framework,
transparency and reduction of subsidies.

+  Market Integration: Full integration of
electricity, oil and gas markets and transport
infrastructure with the EU, including the
implementation of the third energy package.

+ Investments: Create an environment more
conducive for private investment in the energy
sector, including enhancing predictability and
transparency.

+ Management: Reform of the regulatory
framework in the energy sector and
introduction of modern management practices
and tools, including better forecasting models.

peopMyBaHHst EHEPrETUHHOIO CEKTOPY, 9Ke
Mae ByTu 3aBeplueHo ao 2035 poky, Ko

Mae OyTu OOCHATHYTO MPIOPUTETHNX LiiNTbOBMX
MOKa3HVKIB 6E3MeK MOCTAaBOK EHEPrOPECYPCIB i
EHEeproeEeKTUBHOCTI Ta 3aBEPLLEHO iHTerpaLliito
Y pUHOK eHepropecypcis €C. o 2035 poky
YacTka [Kepen BiOHOBMOBAIBHOI eHepril y
CTPYKTYPI OCHOBHUX EHEPrOPECYPCIB 3pOCTeE

00 25%. HapirHicTb MOCTaBOK eHEpropecypcis
NiOBULLUTBCS, OCKINTbKM 0BCAT IMMOPTY 3HU3UTHCS
i3 MOTOYHOT LMdpr 52% 0o 33% y 2035 p.

18 cepnHa 2017 poky KabiHeT MiHicTpiB
YKpaiHu 3aTBepamB eHepreTuyHy CTpaTerito.
HoBa cTpareria y3romkyeTbCcs 3 nonepenHim
HavioHanbHVM M1aHoM Al i3 BigHOBKOBAHO!
eHepreTukn Ha nepiofd Ao 2020 poky; yr>ke
NPOBEAEHO HYMMAasIO BaXKIMBUX PedOpM, i M
CMOCTEPIraeMO Heabusk NPOrpec y LibOMy
HaNPsIMKY. «$ MeBeH, Lo po3pobneHa cTpareris
0AacCTb 3MOry YKpaiH/ eexkTBHILLE npaLioBaTy
B rasly3i BiqHOBJIIOBa/IbHOI EHEPrETUKN», —
niosoanTb nincymku Ceprii CaBuyk, ronosa
[ep>kaBHOro areHTCTBa 3 EHEProeEKTVIBHOCTI
EeHeprosbepexxeHHs YKpaiHu.
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KnrouoBi NyHKTU eHepreTU4Hoi cTparerii

EHeproecekTUBHICTb. SHI/MKEHHS

0BCAriB CNOXXMBaHHS eHepril v BigdyTHe
MOKPALLEHHS MOKA3HUKIB eHEProedeKTUBHOCTI
B MPOMUCIIOBUX rasly3sX i Ha PiBHI
OOMOrocnoaapcTs.

EHepreTun4yHa He3anexHicTb. [TOLYK i
BUKOPUCTaHHS [PKEPEN eHeprii B Mexkax KpaiHu,
3 aKLEHTOM Ha IHBECTULISIX Y BiAHOBMOBasIbHY
EHEePreTuKy, rasysb AobyBaHHSA BYr/IEBOAHIB i
aTOMHY EHEPreTUKY.

Po3Butok puHkiB. CTBOPEHHS
KOHKYPEHTOCMPOMOXHWX BHYTPILLHIX PUHKIB
ragy, e/leKTpoeHeprii, Byrinas n Hadptu, LWo
IPYHTYIOTLCS Ha HaAjvHI NpaBoBi 6asi,
XapaKTEPU3YTLCS MPO3OPICTHO 1 MEHLLIMMI
obcaramm cybeunairoBaHHs.

IHTerpauifa puHKiB. [ToBHe 06’eOHaHHS
PVIHKIB enekTpoeHeprii, HadTn 11 rasy, a
TakoXX TPaHCMOPTHOI IHhpacTpykTypu 3 €C,
30KpemMa 3aBASKN 3anpOBaIKEHHIO TPETBOrO
eHepromnakeTa €C.

InBecTuuii. CTBOpPEHHS CNpUSTANBYX YMOB
01 3aJ1y4EHHS NPYBATHUX IHBECTULLIM B
EHEPreTUYHUIN CEKTOP, 30KPEMA 3aBOAKM
TOYHILLIOMY MPOrHO3YBaHHLO 1 MPO30pIil
LiSIbHOCTI.

YnpaBniHHA. PethopMyBaHHSA HOpPMaTVBHO-
NpaBoBOI Ba3y 4719 EHEPreTUYHOrO CEKTOPY
Ta BUKOPUCTaHHSA CyYaCHMX iIHCTPYMEHTIB |
METOOVK YNpaBniHHS, BKKOHAOUM eDEKTUBHI
Mogeni NPOrHO3yBaHHS.



Primary energy sources 2000 2015 2035

MepBUHHI p)Xepena eHeprii (fact), (dbakT) (fact), (dhakT) (forecast), (MporHos)
Coal, Byrinng 28,8 30,4 12,6

Natural gas, [NpupogHu ras 46,4 28,9 30,2

Oil products, HacbTonpoayktu 8.9 11,6 7,3

Nuclear power, AnepHa eHepris 15,0 25,5 25,0

Biomass, biofuel and waste, Biomaca, Gionanmso 02 23 15 g
Ta Bigxoou é
Slolar and wind power, CoHsaYHa Ta 0.0 01 104 §
BITPOEHepreTuka g
Hydropower stations, [NiopoenekTpocTaHLji 0,7 0,5 1,0 %
Thermal power*, TernnioBa NoTy>KHICTb * 0,0 0,6 2,1 g
Total, Bcworo 100 % 100 % 100 % ;g

* Thermal energy of the environment and discharge resources of technogenic nature.
* Tennosa eHepria HaBKO/MLLIHBLOMO CepeaoBMLLA Ta CKUAAHHS PECYPCIB TEXHOMEHHOIO XapakTepy.

Coal, Byrinns

Natural gas, [NprpoaHun raa

Oil products, HadpTonponyktn

Nuclear power, AnepHa eHepris

Biomass, biofuel and waste, Biomaca, bionannso Ta Biaxoau

Solar and wind power, CoHsiuHa Ta BITpOeHepreTvka

Hydropower stations, [gpoenekTpocTaHLji

Thermal power*, TennioBa NoOTy>KHICTb *
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MopoentoBaHHSA | cLeHapll

B ras1y3i EHEPIreTUKN

Energy modelling & scenarios

Modelling the green transition from fossil fuels
to renewable energy

Ukraine is now improving the processes for
planning and developing the energy sector. In
commitment to integrating the energy market with
the EU, new modelling tools and capacities are
being implemented.

Using forecasts to make the best decisions on
the energy transition

The dynamics of energy production and
consumption are complex. Deciding the most
efficient means of production and how and where
to invest in optimizing the current system is not

a task to be left to chance or even the ordinary
spreadsheet. Today, meeting the criteria of the EU
and the International Energy Agency (IEA) requires
advanced calculations, based on valid data and
modelling of possible future scenarios. The output
is powerful and insightful projections and reports
for political, technological and economical scrutiny
and dialogue. The goal is to be able to make the
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MopentoBaHHS €KOJoriYyHOro nepexoay Bif,
ropro4nx KOPUCHUX KoNanuH Ao axepen
BigHOBNIOBAJbHOI eHeprii

3apa3 YkpaiHa BOOCKOHaAOE MpoLEecH
eEKTUBHOMO MiaHyBaHHS 1 PO3BUTKY
E€HEePreTUYHOro CEeKTopPY. BUKOHYOUM
30060B’a3aHHA B HANPSAMKY iHTerpadlii
EHEePreTUYHOro puHKy 3 €C, ynpoBaayKyTbCH
HOBITHI IHCTPYMEHTU 11 3aCOBK MOOEFOBaHHS.

MporHo3yBaHHSA SIK 3anopyka
onTMMasibHUX pilleHb Ana nepexony

Ha HOBI mKXepena eHeprii

Mpouec BUPOOHULITBA Ta CMOXMBAHHS
eHepril — Le KOMMNMEKCHE AVHaMIYHE
aBuLle. NowykK HareeKTUBHILLMX CNOCODIB
BMPOBHNLTBA EHEPril Ta MPUNAHATTS

pilleHb LLoO0 TOro, 9K i Kyam BKagatu
3apagy onTUMIsaLli HasiBHOI CUCTEMU, —

Lie 3aBOaHHs!, 9Ke He MOXKHa BUpILLYyBaTU
abugK Y HaBiTb 3a JOMOMOIrOH0 3BUYAMHKX
pospaxyHkiB. LLI06 3a00BOALHUTI KpUTEPIi,

[ N






most informed decisions on issues, where every
market, every country and every region is different.
And soon, Ukraine is meeting these same criteria
by gaining access to world-class energy system
modelling tools and experience.

Transforming how the Ukraine prioritizes energy
In accordance with the new Energy Strategy,

the Ministry of Energy and Coal Industry has
decided to strengthen their long-term modelling
and scenario building. But improving Ukraine’s
capabilities in this area is not just a matter of
developing the current modelling platform.

It requires a new skillset and enhanced data
sources. The Ukrainian-Danish Energy Centre

is ready to provide the ideal set-up for this
development in the second UDEC phase from
2018 to0 2020. It is crucial how UDEC provides
access to energy experts, who have experiences
from when Denmark faced a similar situation in
transitioning the Danish energy sector after the
oil crisis. The situation in the 1970s taught Danish
policy makers and experts to prioritize energy
investments through long-term planning and
scenario building, and this thinking has paved
the way for Denmark’s leading role in energy
innovation towards more renewable energy and
energy efficiency.
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aKi BucyBae €C i MibxHapoaHe eHepreTuyHe
areHTCTBO, Ha CbOroAHILLHIM AeHb NOTPIOHI
iIHHOBALLIMHI PO3pPaxyHKM Ha OCHOBI PeasTbHIX
OAHNX | MOOEMOBAHHA MOXKJINBUX CLEHAPIIB.

Y pesynbTati MOXXHa OTpUMaTV OOCTOBIPHI
NPOrHO3M Ta NEPEKOHNNBI 3BITW 1 HagaTW iX ANs
PETENBHOMO BUBYEHHS 1 OBrOBOPEHHS MONITUKAM,
ocobam, Lo 3anMatoTbCst EKOHOMIKO, i dhaxiBLSM
i3 TEXHIYHOrO PO3BUTKY, LLIOD HanaroguTu

aianor. Takui nigxig 4acTb 3MOry NPUAHATA
HaMBiNbLL OBrPYHTOBAHI PILLEHHSA 3 YPaxXyBaHHSM
0COBIMBOCTEN PUHKY, KpaiHu 11 perioHy. B Ykpaii
BXXE BXMBAOTbCA 3ax04u A5 BiAnNOBIiOHOCTI
BKa3aHM KPUTEPIAM LLNAXOM OTPUMaHHSA AOCTYMNy
00 IHCTPYMEHTIB MOAEItOBaHHA Ta OOCBiay,
HasiBHOIro cepepn, HaMpO3BUHYTILLX EHEPreTUHHUX
CWNCTEM CBITY.

3miHa nornapgis YKpaiHuM Wo[o npioputeTHUX
hyxepen eHeprii

3rigHO 3 HOBOK EHEPreTUYHOIO CTPAaTerito,
MiHICTEPCTBO eHepreTVK/ Ta BYrisilbHOI
MPOMUCIOBOCTI YKpaiH1 noYano opieHTyBaTucA
Ha MOAENtoBaHHA 1 MoByA0BY CLIEHAPIB Ha
JOBrOCTPOKOBY nepcnekTviy. OaHiel nmuie 3MiHN
TEXHOJOMYHOI M1aTPOPMU HEAOCTATHLO A1
POSLUMPEHHS MOXKIIMBOCTEN YKpaiHW B L cdepi.
[1OTPIOHI HOBI HABUYKM 1 POSLUMPEHHST IPKEPES
OaHVX. YKpaiHCbKO-OaHChKMIA EHEPreTUHHIA



Modelling is part of the new strategy
Through the Ukrainian-Danish Energy Centre,
the Ukrainian experts have worked closely

with Danish experts in similar areas. They
facilitated workshops, engaged in study trips and
online meetings — and exchanged knowledge,
experience, and data. The Technical University
of Denmark introduced the STREAM model,

an energy system modelling tool developed in
Denmark, which was adapted for the Ukrainian
situation by a local expert team and was set up
to calculate the scenarios for the new energy
strategy. In parallel, one of the prioritised project
goals is to expand the application range of the
TIMES model, and work towards promoting the
systematic use of these insights in informing the
decision-making. The TIMES model provides
scenarios for economic optimization of energy
investments. It also gives the basis for analyzing
and qualifying decisions for the new energy
strategy. In fact, the team has already completed
a TIMES modelling project, supported by UDEC
and the Danish Energy Agency (DEA), where some
of these scenarios have been developed and
presented with important results.

Solving real issues - today and for the future
Will wind power be able to support the Ukrainian
energy demand in 20357 What is the most cost-

LIEHTP rOTOBUM CTBOPUTU ifeasibHi YMOBW A5
poboTu nig Yac apyroi asm pobotn YAELLy
nepiog 2018-2020 pp. HagssmyarHO BaXK/MBO,
wo YOELl Hapae pocTyn oo OOCBioy ekcrnepTiB

y cdhepi eHepreTku, gki 3006ynm Moro, Koam
[aHis 3iTkHynaca 3 aHanoridHMY npobaemMamu i
BUHMKNA NOTpeba B NepeopieHTaLji eHepreTnyHOro
CeKTopy nicns HahToBOI Kpran. Kpmaa 1970-x p.p.
nepeKkoHasa OaHCbKVX eKCrepTiB B e(DEKTVBHOCTI
[OOBrOCTPOKOBOIrO MiiaHyBaHHS 1 NoOyaoBU
CLUEeHapiiB 019 BUSHAYEHHS MPIOPUTETHMUX
HanMPAMKIB iIHBECTYBaHHS B EHEPreTUKY. 3aBAsKN
TakoMy nigxoay cboroaHi daHis € ninepom y rasnysi
PO3POOKM iIHHOBALLIM AN151 EHEPrETUNYHOIO CEKTOPY,
KOTpPI [ar0Tb 3MOry OTPUMYBATV MakKCVMaUlbHY
KOPWCTb BIif, AyKEPEs BiQHOBMOBa/IbHOI eHepril

Ta HanbINbLL paLioHaNbHO BUKOPUCTOBYBATU
EHepreTUYHI pecypcu.

MopentoBaHHS SIK YacTUHA HOBOI cTparTerii
Ha 6a3i YkpaiHCbKO-AaHChKOro eHepreTUYHOro
LEeHTPY haxiBLyi 060X KpaiH MigHO CriBNpauoThb
y BiOnoBiaHnx cpepax. BoHn bpann yyacTb y
ceMiHapax, HaBYaslbHUX NOI3AKaX i OHMaH-
3ycTpivax, Mif 4Yac SKrx OOMIHIOBaIUCS 3HAHHAMMU,
O0CBIiOoM Ta iHopmaujeto. Ha 6asi [JaHCcbKoro
TEXHIYHOrO YHIBEPCUTETY PO3POBIEHO MOAENb
STREAM — nepcneKkTyBHUM iIHCTPYMEHT AN1s
MOLENMOBaHHA JaHNX EHEPrETUYHOIO CEKTOPY,
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efficient solution for heating in Ukraine? These
questions are vital to clarify, when creating a
vibrant investment environment for renewable
energy and energy efficiency, but almost
impossible to answer without integrating all energy
sectors in the scenario analysis. Now, Ukraine is
supporting their own experts in building a real
capacity for modelling, improving forecasting

and meeting policy goals as they move ahead.
This modelling capacity can help government
officials and policy makers make the right short-
term and long-term decisions, based on scenarios
for different levels of energy efficiency and
investments in renewable energy through different
means of support, such as energy feed-in tariffs.
And as the cooperation of UDEC continues into
phase 2, the importance of modelling possible
future green scenarios increases.
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po3pobnerHun y HdaHii, akun micLieBa ekcriepTHa
KOMaHga aganTtyBaia 4o NOTOYHOI cUTyaLji

B YKpaiHi 1 HanawTysana aas nobynosum
CLeHapiiB 3 ypaxyBaHHSM HOBOI eHepreTU4HOI
cTparerii. He MeHLL BaxK/IMBKM 3aBOaHHSM
CTano Po3LUMpPeHHs B YKpaiHi LiiboBOI ayanTopii,
gKka 6 BUKOPWCTOBYBaA LWe OAVH IHCTPYMEHT
MoaentoBaHHs nig Hassoto TIMES, i poboTta Hag,
CTUMYJTIOBaHHSAM CUCTEMATUHYHOIO BUKOPUCTaHHS
Ljel Mogeni Na NPUAHATTA OBrpYHTOBAHMX
piweHb. Mogenb TIMES gae 3mory po3pobndari
CLeHapil 49 EKOHOMIYHOI ONTUMISALLT IHBECTULLN
B eHepreTunky. BoHa TakoXK CTBOPIOE OCHOBY
05 aHanizy 1 0BrpyHTYBaHHS pillieHb a1 HOBOI
eHepreTuyHol cTpateril. 1o cyTi, ug KomaHga
BXKE 3aBepLumia NpoekT i3 po3pobkn TIMES, 3a
ninTpuvkn YOEL Ta [JaHCbKOro eHepreTm4Horo
areHtcTtBa (JEA), npu upoMy Oesiki 3i cLieHapiis
Y>KE PO3POBIEHO i BXXE MPEACTABAEHO 3HAYHI
pesynbrartu.

BupiweHHsa HaranbHUX Npo6/1emM CbOrogHi Ta B
ManGyTHbOMY

Yy 3200BOSTBHATUME BITPOBa eHepreTka noTpedv
crnoxkvBadiB B YkpaiHi y 2035 poLi? SAke pilueHHs

3 TENMonocTa4aHHs HanodiNbLL peHTabenbHe

0ns Ykpainn? CTBOpooYy BUMaHI YMOBU A5
iIHBECTULIN, CNPAMOBAHMX Ha BiOHOBIIOBa/IbHY
EHEPreTuKy Ta eHeproeeKTUBHICTb, YXe



3apas BapTo 3aMUCUTICS Had, LMK XKUTTEBO
BXK/IMBVMY NTAHHAMM, ane BignoBidi Ha HX
BOACTbCA 3HANTU JIMLLIE NpOaHasi3yBaBLLUN

BCi eHepreTV4YHi CeKTopy Mif Yac nobyaosu
cueHapito. 3apas YkpaiHa Hagae nigTpyMKy
CBOIM ekcrnepTam, 3abe3neudyroum NpakTyYHi
MOXJTMBOCTI /19 MOOEFOBAHHS!, CTBOPEHHS
TOYHILLMX MPOrHO3IB | AOCATHEHHS LiNen,
NoCTaBMEHX A1 EHEPreTUYHOrO CEKTOPY.

Taki MOX/IMBOCTI LLIOAO MOOENOBAHHSA MOXXYTh
gonomMarati MpeAcTaBHVIKaM ypsaay 1 Aep>KaBHYX
3aKOHOTBOPUMX OpraHiB MpUAMaT NPaBUIbHI
PILLEHHS 1 B KOPOTKO- Ta JOBrOCTPOKOBIN
nepcneKkT1Bax 3aBagkn CLeHapiaM A1 PiI3HUX
MOKA3HVIKIB eHepProeeKTVBHOCTI Ta IHBECTLLN

y DpKepesa BiHOB/OBa/IbHOI eHepril 3aBOsdKM
HN3Li CTUMYJIIOIOUMX 3ax0[jB, SK-OT BUMOHMX
eHeproTapudia. OCKifbKK criBnpaus B pamMmkax
YOEL nepexogntb y hasy 2, 3pocTae notpeba B
MOZEStOBaHHI BapiaHTIB ManbyTHIX eKOTOMYHIX
cLeHapiiB.
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3BITHICTb MPO MAPHWKOBI

[A3U

Greenhouse gas reporting

Mission complete: Emissions reporting to
United Nations Framework Convention on
Climate Change

Part of Ukraine’s transition towards a new energy
agenda has been to fulfil its obligations under
international agreements in the field of climate
change. And UDEC played a key part in reaching
one of the most important goals.
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BukoHaHe 3aBAaHHS: 3BiTU 3 AaHUMKN NPO
06carn BUKMAiB NnapHMKOBUX rasiB nepefaHo B
OOH y BignosigHocTi 0 PamKoBOi KOHBEHLii
npo 3miHy Knimarty

Y pamkax nepexony Ao HOBOI Mporpamim fdin
BEHEPreTU4HOMY CekTOopi YKpaiHa noBrHHa byna
BMKOHATW 3060B’A3aHHSs, NOKIaAeHi Ha Hel 3a
Mi>KHapOOHUMW [IOMOB/IEHOCTAMMN LLIOAO 3MiHU
knimaty. [Npu upomy YIEL] sirpas knto4oBy posib Y
JOCArHEHHI OOHIET 3 HAMBaXK/IMBILLIVIX LIINEN.






Although, Ukraine is still largely dependent on
coal, oil and natural gas, the government also
shares a growing international concern for the
acceleration in the processes of climate change.
With a population of around 45 million people and
a changing demand in heating and electricity, the
energy system is mature for both new investments
and a new direction, which has already been
formulated by the government in the new energy
strategy. The challenge is to measure the actual
state of the current system and to report accurately
before taking on further reductions. With no set
methodology in place, how could Ukraine embrace
the demands of its European partners and the
reductions formulated in the Paris Agreement, the
current international climate agreement?

The answer was peer review and expert
involvement
With the assistance of the Ukrainian-Danish
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Xoua B YKpaiHi OCHOBHUMM yKepeamm

eHepril 3aMLwatoTbCa BYrinag, HadTa 1 rag,
ypsia, OeprKaBy TakoXK MOMINAE 3aHEMOKOEHHS
Mi>KHapOAHOI CRiNbHOTY, WOA0 3aHaATO LUBUAOKOI
3MiHM KNiMaTy. HaceneHHs kpaiHv cknagae
613bKO 45 MINBOHIB Mtoaer, NoTpebu B
TEMIONOCTAa4aHHI 1 eNIeKTPOEHEPTT 3MIHIOITHCH,
a eHepreTyyHa cucTema BXe rotosa 4o
IHBECTULII | PO3BUTKY B HOBOMY HamMpPsMKY, KU
OKPEC/IMB YpSA[, B HOBI eHEPreTUYHIM cTpaTeril.
Hapagai Br3Ha4eHHst MOTOYHOrO CTaHy CUCTEMN

1 NogaHHi 3BITHOCTI 3 TOYHUMK JaHVIMU LLe 40
peanidauji noganbLIMX CKOPOYEHDb — Lie 3aBOaHHS,
BUPILLIEHHST AKOro NOTpebye 3Ha4YHMX 3ycub. bes
po3pobieHol MeTogonoril YkpaiHi He BOaCTbCA
3a[0BOJIbHUTY BCi BUMOTIM €BPOMENCHKIX
NapTHEPIB 1 OOCAITY NMOKa3HVKIB CKOPOYEHHS,
BU3HAYeHVX [1apr3bKOoKo Yrodor — YAHHOKO
MiDKHaPOAHOK yroAoto LLOAO KiMaTy.



«YnepLe YkpaiHi Bganocsi po3pobutu nigxig 415 cucrema-
TUYHOIrO HaKOMUYeHHSs1 faHuX, 3a JONMOMOIOH SIKUX MU 3MOI/IN
BiJCTEXXUTU NMOKaA3HUKN eHeproepeKTUBHOCTI B Pi3HUX CEKTO-
pax, 30KkpemMa y JoOMorocrnogapcrBax, TPaHCMNOPTHIN cUcTe-
Mi, CislIbCbKOMY rocriogapcTtBi Ta cghepi o6¢cnyroByBaHHs. Mu
YCriLWHO rPoBen ceMiHapy v TPEHIHrn B OBMIHSINCS JOCBI-
AOM 3a cripusiHHSA [JaHCbKOro eHepreTu4Horo areHTcTBa».

"For the first time in Ukraine, a systematic collection of data for
monitoring the efficiency of energy consumption for all sectors
like households, transport, agriculture and the service sector
was developed. We hosted a series of successful workshops and
seminars on the exchange of experience arranged by the Danish
Energy Agency.”

Onbra bycnaseub

["eHepanbHUA anpexkTop dupekTopaTy EHepreTnyHnx puHKis,
MiHicTepcTBa EHEPIreTUKM Ta BYTiSIbHOI MPOMMUCIOBOCTI YKpaiHu,
onosa YOEL|

Olga Buslavets
General Director of Energy Markets Directorate, Ministry of Energy
and Coal Industry, Head of UDEC



Energy Centre, energy experts from Ukraine
initiated a process of peer review. In 2014, UDEC
supported the development of a new methodology
of conducting a full greenhouse gas inventory
and report in obligation with the United Nations
Framework Convention on Climate Change
(UNFCCC). The experts involved sought out ways
to obtain the best data and the right amount of
data to improve the quality of the reporting and to
estimate the levels of greenhouse gas emissions.
The UDEC activity made a solid platform for the
Greenhouse Gas Inventory of Ukraine.

The effort was rewarded - the inventory report
was finalized

In late 2017, Ukraine gave a full inventory of its
greenhouse gas emissions in accordance with
the UNFCCC reporting guidelines. It is a sign of
Ukraine's willingness to adapt to the current and
future international agreements. But it is also

an important step in identifying opportunities to
reduce emissions, and a means towards enabling
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Buxig i3 cuTyauii — He3ane>xHa ekcnepTHa
nepesipka 1 3any4eHHs caxisuis

3a CnpusHHA YKPaiHCbKO-AaHCHKOro
EHEPreTUYHOrO LIEHTPY HAYKOBLIi 1 eKCrepTw

B rasly3i EeHepPreTVKKM iHILjtoBav Npoueaypy
EeKCMNepTHOro peLeHayBaHHs. Y 2014 poui
YIOELL nigTprimas po3pobky HOBOI METOA0OT I
CTBOPEHHA MOBHOMO KaoacTpy BUKMAIB
MapHUKOBUX raaiB i HagaHHS 3BITHOCTI Y
BignosigHocTi 0o PamkoBol KoHeeHLii OOH npo
3MiHy KiMaTy. 3ayyeHi ekcrnepTu BigLLykanm
LASIXW KINTBKICHOMO Ta aKiCHOro [060pYy AaHNX
3219 BOOCKOHAIEHHS 3BITYBAHHS 1 OLHKM PIBHIB
BMKWAIB NapHWKOBYIX rasiB. [disneHicte YELL
3abeanevnnia MillHy OCHOBY /151 CTBOPEHHS
KagacTpy BUKWAIB MapHUKOBUX rasiB YKpaiHu.

3aBaaHHs BUKOHAHO: KiHLUeBa Bepcis 3BiTy
rotoea

HanpukiHui 2017 poky YkpaiHa Hagana noBHUM
Ka[acTp BVKMOIB MapHNKOBKX radiB 3rigHo

3 NpaBuiamn NogaHHs 3BiTiB BiANOBIAHO A0



a national emissions trading system. Overall,
bringing more transparency to the energy sector
will provide a sound environment for domestic and
international investments. The need for involving
all sectors in the reduction of CO2 is clear. Policy
makers in Ukraine are now laying the foundation by
providing real incentives for every sector to reduce
their consumption of energy. The new level of
reporting and the clear commitment towards the
Paris Agreement is part of this process.

PamkoBoi KonseHLjii OOH npo 3miHy knimarty. Lle
OOCSAMHEHHS CBIAYUTL NPO FOTOBHICTb YKpaiHu
OOTPUMYBaTUCS MDKHAPOOHUX JOMOBIEHOCTEN
3apas i B ManbyTHbOMY. TakoXX 3a OTPUMaHVIMM
OaHVIMU MOXKHa iAEHTUIKYBATU LLISIXN
3MEHLLIEHHS 0B6CAriB BUKMAIB | 3aC00M CTBOPEHHS
HaLlioHa/IbHOT CUCTEMM TOPriB/I KBOTaMU Ha
BUKMOM MapHWUKOBUX rasiB. Y JOBFOCTPOKOBIM
NepcrnexkTVBI Oid/IbHICTb B eHEPreTUYHOMY CEKTOPI
Mae CTaTu NPO30PILLIOID, Yy PEIYbTaTi Horo
COPMYIOTECH HaNEXHI YMOBW 0159 MXKHAPOAHX
i HaLiOHaNbHKVX iIHBECTOPIB. BE3CcyMHIBHO, YCi
rasly3i MPOMMCIOBOCTI MOBUHHI BpaTit akTVBHY
yyacTb y 3MeHLeHHi Bukuais CO2. LLIo6
CKOPOTUTW CMOXNBAHHSA eHePTil, Aep>XaBHi
3aKOHOTBOPHI OpraHn YKpaiHu 3apas npauooTb
Han, (hakTopamm CTUMYJTFOBaHHSA 3MEHLLIEHHS
CMNOXXMBAHHS eHEPTi 019 KOXXHOMO CEKTOPY 1 YCiX
rasly3en NpoMmcIoBoCTi. CKNaaoByMM LIbOrO
NPOLIECY € HOBUM Miaxia, 4O 3BITHOCTI M FOTOBHICTb
OOTPUMYBaTCH MOSIOXEHb [1apn3bKol yroau.
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—HEProemEKTVIBHICTb Y
TOOMUCIOBUX Tas1y34X

Energy efficiency in industry

UDEC worked closely with Ukrainian experts
on establishing a reliable method of monitoring
across sectors, which led to successful
legislative initiatives to stimulate investments
in energy efficiency.

An important element in being able to reach the
ambitious energy and climate goals stated in the
Energy Strategy is reducing energy consumption
and improving energy efficiency drastically, both
in industry and at household level. Monitoring
energy consumption in all sectors, i.e. households,
industry, the service sector, transportation and

the energy sector, provides a strong basis for
planning and implementing political initiatives for
reducing energy consumption. UDEC has helped
establishing this reliable system of data collection
and monitoring consumption and efficiency across
sectors. This will be an important tool for future
promotion of investments in enhanced energy
efficiency in the industry sector.
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YOEL i ykpaiHCbKi ekcnepTn TiCHO
cniBnpauoBanu Hag po3po0OKoK HafinHOro
MeToAy MOHITOPUHIY Pi3HUX rasys3ei.

$lk Hacnigok 6yno 3anpPonoHOBaHO
3aKoHopaBui iHiliaTMBUN ONns 3anyvyeHHs
iHBecTULUin i, BiANOBigHO, BUPiLUEHHSI NUTAHb
eHeproeeKTUBHOCTI.

BaxxmBuin KOMNOHEHT CRPOMOXXHOCTI
OOCArHYTV aMBITHUX Linen y cdepi eHepreTnkiu

i KnimMaTy, BU3Ha4YeHnx B EHepreTnyHin
cTpareril, — Lie CyTTEBE CKOPOYEHHS
CMOXKVBAHHS eHepril Ta NOKpaLLeHHs MOKa3HUKIB
EHepProemeKTVBHOCTI, | A5 MPOMUCIOBUX
uisien, i Ha piBHi momorocnogapcTts. MOHITOPUHT
E€HEepProcrnoXmBaHHs B YCiX CEKTOpax, a came
OOMOrocnoaapcTeax, MPOMUCIOBOCTI,
0bCcnyroByBaHHi, TPAHCMOPTI Ta eHEPreTuLj,
CcKlagae conioHy OCHOBY AJ19 NnaHyBaHHS

Ta peanisaylji NoNITUYHNX iHiLjaTuB,
CIPSIMOBAHMX Ha CKOPOYEHHS
eHeprocnoxxusaHHs. YELL nonomir

CTBOPUTU HafjrHy cucTemy 300py

OaHVIX i MOHITOPUHIY CMOX/BaHHSA

[



|

I
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What we measure, we can make more energy
efficient

If you want to measure and document the
achieved energy reduction and energy efficiency,
you need reliable data. As with most of the UDEC
projects, reliable data were at the centre of the first
phase of the program. With the support of UDEC
a system to collect data was introduced. The data
will not only be used to document the current
levels of energy consumption across sectors,

but also make Ukraine capable of building valid
scenarios on the energy consumption on a short-
term and long-term basis.

In November 2017, the State Agency for
Energy Efficiency and Energy Saving for
Ukraine presented the methodology for

monitoring to the International Energy
Agency in Paris and received positive
feedback for the use of indicators for
monitoring of energy efficiency.
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Ta eHeproeeKTVIBHOCTI Y Pi3HMX ranyasax. Lig
cucTema B ManbyTHbOMY CTaHe BaXK/IMBMM
IHCTPYMEHTOM CMPUAHHS IHBECTULLIAM B
NiABULLIEHHST eHEProeEKTVBHOCTI Y rasty3ax
MPOMMCIOBOCTI.

OTpumaHi gaHi cBigyaTb NPO JOCSHKHICTb
BMCOKMNX NOKa3HUKIB eHeproeeKTUBHOCTI
AKLLO BM XO4ETE BUMIPATU | 3apeecTpyBaTm
NPOrHO30BaHi MOKA3HUKW CKOPOYEHHS eHepril Ta
EHEepProemeKTMBHOCTI, TO BaM NOTPIOHI HadinHi
daHi. Sk iy Bvnagky 3 6inbuiicTio npoekTie YAELI,
HadivHi oaHi 6ynn B LEHTPI yBar nif, yac nepLiol
dasu peanisadji nporpamu. 3a nigTpumkn YEL]
6y10 BNpOBaayKeHO cuctemMy 36opy aaHux. Lli gaHi
BMKOPUCTOBYBATUMYTbCA HE TiSTbKW O peecTpauyji
MOTOYHOIO PIBHA EHEPrOCMOXMBAHHS Y PI3HUX
rasyssx, a i ansa 3abe3neqeHHst CpOMOXHOCTI
YKpaiHu Woao hopMyBaHHs HadjinHUX cLeHapiiB
EHEProCnoOXXMBaHHS y JOBrOCTPOKOBIN |
KOPOTKOCTPOKOBIM MEPCNEKTUBI.

CTumynioBaHHS iHBECTULi B
eHeproedeKTUBHICTb Y Pi3HMX rany3sx
HoBa eHepreTryHa cTpareria YkpaiHv Brumarae
PO3POOKM NNaHiB 3 eHeproedeKTBHOCTI Ha



“CniBnpaus Mix YkpaiHoto i [JaHiero — B3aemoBurigHa. [JaHCbKi
BUPOBHUKN €HEProTEXHOJIOrN MOXXYTb OLiHUTH nepeBaru Bripo-
Ba>keHHs NMNPOEKTIB B YKpaiHi, ag>ke Ha CbOro4HILLUHIN 4EeHb HaLli
“3eneHi” Tapugu — ogHi 3 HaviBuLmx B €Bponi, i, 6inbLue Toro,
BOHU MaroThb NMPUB’sA3KY [0 €BPO. Takox nepegbavyeHo [OBro-
CTPOKOBI KOHTPAaKTU Ha 3aKyniBJ10 YNCTOI eHeprii 3a “3eneHnm”
Tapugom”.

“Cooperation between Ukraine and Denmark is mutually beneficial.
Danish energy technology producers can appreciate the benefits of
implementing projects in Ukraine, because today we have one of the
highest ‘green’ tariffs in Europe and, moreover, with a tie to the euro.
Long-term contracts for the purchase of clean energy at the ‘green’
tariff are also foreseen”

Ceprin CaBuyk
["onoea [ep>xaBHOrO areHTCTBa 3 EHEPrOePEKTUBHOCTI 1
EHEPro3bepeXxeHHs YKpaiHu.

¥ f Sergiy Savchuk
Head of the State Agency on Energy Efficiency and
Energy Saving of Ukraine.



Encouraging investments in energy efficiency
in industries

The new energy strategy for Ukraine is pushing
the development of local, regional and national
plans for energy efficiency. And the industries in
Ukraine have a lot to contribute with. For decades,
Ukraine's primary industries have had access to
cheap energy and no strong incentive to upgrade
its means of production and energy efficiency.

But times are changing, and legislation is now
being passed in rapid succession to further the
development of more efficient use of energy and a
new energy system.

The output from the validation of energy
consumption in the industry proved a powerful
foundation for setting the right course of action
for the legislative decision-making. Itled to a
series of recommendations for the cooperation
between the Ukrainian government institutions,
industries, and finance institutions. Experts from
UDEC worked closely with The State Agency for
Energy Efficiency and Energy Saving on proposing
new policies to stimulate investments in energy
efficiency projects. Among these legislative
initiatives are identifying and proposing voluntary
agreements with industry on energy efficiency
based on the Danish experience with voluntary
agreements by providing subsidies and special tax
discounts.
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MICLIEBOMY, PErioHaIbHOMY 1 HaLliOHa/TbHOMY
piBHAX. BHECOK 3 BOKY rasy3er NpoMUCIOBOCTI
TakoXX Mae Byt Yimanuii. Ynpoaosx Oecatuisib
NEPBUHHI rauy3i MPOMUCIOBOCTI YKpaiHu

Mas [OCTYN 00 OeLleBOl eHepril i He Mann
YKOLHNX CEPUNO3HMX CTUMYINIB BOOCKOHAIOBATY
CBOI 3aC0O0V BUPOBHMLTBA eHepril Ta
EHeproeeKTVBHOCTI. Al YacK 3MIHIOIOTHCS,

i 3apas LWBUOKNMK TEMMaM MPUAMAETHCS
3aKOHOOABCTBO 3a/15 CTUMYJIOBAHHSA
€(PEKTUBHILLONO BUKOPUCTaHHS eHepril Ta
hopmMyBaHHS HOBOI EHEPrETNYHOI CUCTEMU.

Y nuctonagi 2017 poky [lep>xaBHe
areHTCTBO 3 eHeproe(eKTUBHOCTI

1 eHepros6epe)xeHHs YKpaiHu
npe3eHTyBano MixxHapogHomy
eHepreTu4yHomy areHtcTBi B Mapuxi

MeToponorito MOHITOPUHIY NOKa3HUKIB
eHeproedeKTMBHOCTI Ta OTpMMano
MO3UTUBHY OLiHKY LLLOAO BUKOPUCTAHHSA
AAHUX NOKAa3HMKIB A1 MOHITOPUHIY
eHeproee(eKTUBHOCTI.




PesynbTaT nepeBipky eHeprocnoXmBaHHs y
MPOMMCIOBOCTI, 9K BUSIBIOCSH, CTaB CONOHO0
6a30t0 0159 BUSHAYEHHS MPaBUIbHOMO KypPCy

Oi ANS NPUMHATTS 3aKOHOA@BYMX pilleHb. Lle
MPVIBENO OO BU3HAYEHHSA HU3KM PEKOMEHOAL
LL0ao criBnpauji MK Aep><aBHVMM yCTaHOBaMM
YKpaiHu, ranyssamm NpoMUCIOBOCTI Ta
(hiHaHCOBMMMK ycTaHoBamu. EkcrnepTu YOEL|
TicHO cniBnpautoBasv i3 [ep>kaBHUM areHTCTBOM
3 eHeproedeKTNBHOCTI 11 eHepro3bepexeHHs
YKpaiHu i 3anponoHyBas HOBI iHILaTBK

OO0 CTUMYJIHOBAHHS IHBECTULLA Y MPOEKTU 3
eHeproeeKTNBHOCTI. 30Kpema, cepeq, iHLLIMX
3aKoHOOABYMX iHILjaTVB, Bepyyn 3a OCHOBY
nocsin anii, BOHV 3anponoHyBanu nignmMcysatu
O0BPOBINBbHI EHEPrETUYHI Yyroay 3 MPOMUCIOBUMW
nignpremMcTBamin i CNoHyKaTy nignpuemcTea

00 eHeproedeKTVBMX pilleHb 3a JOMOMOror
cybcuajtoBaHHs | BMEHLLIEHHS NOaAaTKIB.
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[ 1DOrHO3 LWOoOo

BITDOEHEPIeTUKN Ta
OOCArHeHHS DanaHcy B
eHepreTn4yHI CUCTEMI

Wind forecasting and balancing of the

power system

Managing the energy balance - to make the
most of renewable energy

Balancing the energy supply and demand is crucial
in maintaining a sound energy system and being
able to prioritize the cleanest and cheapest energy
sources. UDEC is assisting in optimizing Ukraine’s
balancing capacities.

In our modern energy system, we must balance
the input and output of energy. Not only to meet
the demand of the users, but also to keep the
system sound. Since the dawn of electricity in the
late 19th century, we have developed a habit of
consuming energy, whenever we need it in our
households and industries. In other words: We do
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YnpaBniHHA
€HepreTUYHNM
G6anaHcom gns
OTPUMaHHSA
MaKCUManbHUX
nepesar BiA BiAHOBNIOBaNbHOI eHeprii

PiBHOBara mMipx noctadaHHsaM eHeprii 11 NonmMToM
Ha Hel € 060B’A3KOBOKD YMOBOK «340P0BOI»
EHEePreTUYHOI CUCTEMU 1 JaE MOXK/IBICTb
BMOMpPATY EKOJIOMYHO YUCTI DpKepena eHeprii 3a
HambinbL BurigHMK LiHamn. YOEL|L nonomarae
ONTUMIZYBaTU MOXMBOCTI AN 3a6e3NeHeHHs
Takoro 3banaHcyBaHHs, SKUMK Boogje YKpaiHa.

Y cy4acHi eHepreTUYHiI CUCTEMI BKpar BaXKIMBO






not wait for energy to be produced, we demand it
to be accessible, when we turn on our televisions,
computers, and vacuum cleaners.

So far, the nature of our renewable energy
sources is not the same. Solar and wind energy is
sometimes in abundance, sometimes scarce, and
must be used instantaneously at production. For
years, this has been the challenge for making use
of renewables. For Ukraine to embrace 25 percent
of renewables in primary energy supply by 2035,
the country will need new tools and technologies
to help balance the energy load, enabling the
optimization of solar and wind energy, while
keeping a stable grid.

Working closely to include more wind

The effective use of wind and solar energy is
related to the ability to incorporate predictions
about the weather in the short- and long-term
planning. Denmark has been at the forefront of
this type of technology, lifting the Danish use of
renewables to new heights. Since the 1980s, the
Technical University of Denmark has studied and
tested ways of accessing global weather data and
using them in the smartest way to optimize energy
production. Now, the Ukrainian-Danish Energy
Centre is bringing this knowledge and experience
to the aid of Ukraine to establish a strong
foundation for stimulation of more investments in
renewables.

The magic number 50 in the energy system
Together with the UDEC team, Ukraine is now
working to combine a set of tools and technologies
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nioTpUMyBaTV PIBHOBArY MiXK BXiOHOKO 11 BUXIAHOO
eHeprieto, TOBTO He NnLLE 3aA0BOTbHATY MNOMUT
CMoXK1BaYiB, a 1 CAigKyBaTh 3a TUM, 106
cucTemMa 3anmiianacs CTiKow. 3 TOro vacy sk
HanmpuKiHUi 19-ro cTopivds 6yn0 BiOKPUTO LLIAX
00 NPOOYKYBaHHS | BUKOPUCTaHHSA €/1eKTPUHHOI
eHepril, MV BXXe He yaBeMo 6e3 Hel aHi CBoe
MOBCAKOEHHE XUTTS, aHi poboTy NPOMUCIOBOCTI.
[HaKLLE KadKy4n, MW BXXE HE YEKAEMO, KO 1i Byae
BUPOOIeHO. BoHa MpocTo HeobxiaHa Ham TyT |
3apas, KoM M1 BMKAEMO TeNEBI30P, KOMM'KOTEP
4 MOPOXOTS.

Ane Hawi oykepena BiHOBIHOBasIbHOI eHepril
MOKM LLO He BiANoBigaTb UM NpuHLmMnam. [Homi
eHepril COHLS 11 BITPY BUPOBNSETHCS 3abarato,

a iHofj it He BucTadae. [1o Toro X i HeMOXKJIMBO
HakonuuyBaTK. [NpoTarom baraTbox PoKiB

caMme Uj HeooNiKy NepeLLKomKani MacoBOMY
BUKOPUCTaHHIO BiOHOBIOBa/IbHOI eHepril. LLI06
00 2035 poky 25% OCHOBHUX EHEPropecypcis
npvnagaav Ha BiQHOB/IOBa/TbHY EHEPreTUKY,
YKpaiHi NOTPIOHI HOBI IHCTPYMEHTU 1 TEXHOMOTII
0151 30aNaHCyBaHHS eHepreTUYHX HaBaHTaXKeHb,
ONTUMI3aLji BITPOBOI 1 COHAYHOI eHepril Ta
NigTPUMKM CTabinbHOI CUCTEMM.

TicHa cniBnpaus 3apaav BUKOPUCTaHHSA
MOTY>XHOIO BiTPOEHEPreTUYHOro rnoTeHuiany
Lng epeKTUBHOMO BUKOPUCTaHHA eHepril BiTpy

" COHUS NOTPIOHO TOYHO MPOrHO3YyBaTW MOrOAHI
YMOBW H2 KOPOTKOCTPOKOBY | JOBFOCTPOKOBY
nepcnekTyBy. [aHia cepen nepLumx 3actocyBasia
LIFO TEXHOJOTIIO 1 BYBENA BUKOPUCTAHHA I)KEPES
BiQHOB/IIOBaUIbHOI eHepril Ha HOBWIN PIBEHb.



«Mu nnaHyemo 3actocyBatu gocsig [aHii wo[o BUKOPpUCTaHHS
IHCTPYMEHTIB 3abe3rnedyeHHs piBHOBarn Ta pe3ybTariB rnporHo-
3yBaHHS. YcCi 3alikaBneHi cTopoHu, 3okpema HEK «YkpeHepro»,
Aep>xaBHe nigrnpueMcTBo «EHepropnHoK», YkpaiHcbKa BiTpO-
eHepreTn4yHa acouiauisi, ChoopMyHOTb CUCTEMY KOPOTKOYaCHUX
MPOrHo3iB LWo4o BUPOBGHNLTBA BiTPOBOI €Heprii n BMOXYTb
oTpUMyBaTu pekoMeHgawii oo 3basniaHcyBaHHS CK/1agoBuUxX
€HEePreTuKkn».

“It is planned to utilize Danish experience in using balancing tools
and forecasting products. The outcome for the all stakeholders —
including Ukrenergo, Energorynok, Ukrainian Wind Energy Associ-
ation — will be a system for short-term forecast of production from
wind and a set of recommendations on balancing of the power
system.”

Onbra bycnaseub

["eHepanbHUA anpexkTop dupekTopaTy EHepreTnyHnx puHKis,
MiHicTepcTBa EHEPIreTUKM Ta BYTiSIbHOI MPOMMUCIOBOCTI YKpaiHu,
"onoea YEL|

Olga Buslavets
General Director of the Energy Markets Directorate, Ministry of Energy
and Coal Industry, Head of UDEC



to balance the energy system by receiving data
and adjusting input and output variations ahead

of time. It is a complex manoeuvre, requiring

an integration of systems that provide or store
electricity and keep the grid frequency balanced
at exactly b0 Hertz, which is a standard in many
energy systems. As increased amounts of wind
and solar energy are being included in the system,
attention to grid operations and planning becomes
even more vital.

The energy system in Ukraine is getting even
smarter

The ability to balance the energy in the grid is also
a prerequisite for a closer cooperation with the rest
of Europe in an open and demand-based energy
market. In 2017, officials and experts from Ukraine
were in Denmark to learn about smart meters and
the prospect of real-time data from every end-
user in the grid. With the inspiration from UDEC,
the movement towards more renewable energy
sources in Ukraine has begun.
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3 1980-x p.p. JaHCbKNIN TEXHIYHUIA YHIBEPCUTET
BMBYaE 1 TECTYE METOAM 3a0€3MNeHEeHHs AOCTYMy
00 CBITOBUX METEOPOSIONYHMX AaHNX i IXHBOIO
BUKOPWCTaHHA a1 ONTUMISaLLil BUPOOHMLTBA
eHepril. CbOroAHi 3a CNpUsIHHS YKPaiHCbKO-
JaHCBbKOr0 eHEPreTUYHOro LEHTPY Li 3HaHHSA

" OocBig, cTanu gocTynHi ang Ykpaiin., Cave
BOHM MOXXYTb CTaTV HAOIMHOK OCHOBOK A1
CTUMYMKOBaHHS IHBECTULLIY Y BiHOBOBaTbHY
EHepreTuky.

MariuHe uucno 50 B eHepreTu4Hiii cuctemi
Pazowm i3 komaHpow YIEL| YkpaiHa npavroe Haf,
006’ eJHaHHAM HN3KIM TEXHOOTIN, HA OCHOBI AKX
MOXXHa OTpUMYBaTV fAaHi, 3aB4aCHO KopurysaTu
HabOPW BXIOHWX i BUXIOHNX MOKA3HUKIB | TakM
YMHOM JocaraTi 6anaHcy B eHEPreTUYHIN CUCTEMI.
Llen nioxig, € KOMNIEKCHVM | BUMarae iHTerpadli
cucTeM 3bepiraHHs 1 noaadi enexkTpoeHeprii,

AKi NiOTPUMYBaTVMYTb Y MepeXXi 3MIHHOMO

CTPYMy NOCTiIMHY YacToTy 50 MU, 0 BBaXKAETHCS
CTaHOapPTOM Yy BaraTbOX EHEPreTUYHUX CUCTEMAX.
OCKiNbKM B EHEPreTUYHIN CUCTEMI MOYMHAE LUMPLIE
BUKOPUCTOBYBATUCH EHEPTIS BITPY Ta COHLIA,

TO MUTAHHS KEPYBaHHS Heto Ta il niaHyBaHHS
HabyBatOTb HAA3BNYANHO BaXK/IMBOIO 3HAYEHHS.

IHTenekTyanbHU Nigxig A0 eHepreTuku B
YKpaiHi

Mo>XxnmBICTb BanaHCyBaTV BUKOPUCTAHHST eHepril
B CUCTEMI TaKOX € NnepeayMOBOO TICHILLIOK
cnienpadj 3 KpaiHamy €Bponu Ha NPO30pPOMy
EHEPreTUYHOMY PUHKY, SKU OPIEHTOBaHNA Ha
3a00BOIEHHA nonuTy. Y 2017 pouji NpeacTaBHUKM
OEepXKaBHMX OpraHiB BAaay 1 ekcnept 3 YkpaiHu



BioBiganv [anito, o6 gisHaTuca binblue npo
IHTEIeKTyasbHi BMMIpIOBasIbHI MPUCTPOI
NePCNeKTVBIN OTPUMAaHHS B peasibHOMY Haci AaHMX
Bi[l, KO)KHOIO KiHLIEBOrO KOPUCTYBa4a B MepeXxi.
HisnbricTb i3 60oky YIOEL| npvBepHyna 6inbuiy
yBary [0 oyKepes BidHOBMOBasIbHOI eHepril B
YKpaiHi.

“HanarogxkeHHs1 BOCTOPOHHbLOIrO 3B’SI3KY — HEMNPOCTe 3aBAaHHS; 4O
TOro XX Ham iHoZ4i 4OBOANIOCS JoNatu KybTypHi 6ap’epu. Ase s TakoXX
CcTaB CBigKOM TOro, siK JIl0AW i3 LUMPUM EHTY3ia3MOM LisIeCripsiMoBaHO
3anpoBayKyBasiv 4OCBIg, 3400yTui 3aBASIKU NapTHEPCTBY. YKpaiHChKi
cy>K60BLi 11 eKCriepTy LiZIKOM BigKpUTI 47151 HoBuX igen. Came ye cTanio
3aropyKoro ycriluHOI gissibHocTi YEL] .

Twinning is not easy, and the cultural differences have been challenging at
times. But | have also experienced a tremendous amount of good-will and
genuine ambition in implementing the learning on both sides of the part-
nership. The Ukrainian officials and experts have been very open-mindea,
which has been at the foundation of UDEC's success.”

AHpepc KpicteHceH
cTapwwmn pagHnk, YOELL

Anders Kristensen
Chief Policy Adviser, UDEC
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PO3BUTOK IXKEPET
BIAHOBJIHOBA/1bHOI EHEPT

CEKTOPY LEHTPaI30BAHOMO
TenaonocTavyaHH4

Renewable energy for district heating purposes

Renewable energy is a hot topic in district
heating

Developing energy efficient ways of combining
heating and electricity production is a huge
opportunity for advancing district heating in
Ukraine. UDEC made decades of Danish expertise
available through local and regional cooperation.

Stakeholder and policy makers in Ukraine are
eager to advance the heat production and change
to renewable heating sources. Securing stable
and cheap heating for businesses and citizens

is vital, but several other reasons are obvious.
Among them are the prospects of reducing the
use of natural gas, attracting investments in new
technology and increasing the number of jobs

in local and regional heating-related companies.
Serious planning and legislative procedures have
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HaranbHa noTtpe6a B ceKkTopi
LieHTpani3oBaHOro TenJionocradyaHHsa —
[>Kepena BigHOBNIOBANbHOI eHeprii

LleHTpanisoBaHe TennonocTa4aHHa B YKpaiHi
PO3BMBATVMETLCS 32 YMOBU PO3POOKN
eHeproeeKTUBHNX CrocobiB KOMOBIHOBaAHOMO
BMPOBHNLITBA Tenna 1 enexkTpoeHepril. 3a
cnpuaHHa YOEL 6yno HanarogxeHo crnisnpadio
Ha MICLIEBOMY 1 perioHasIbHOMY PIBHSIX, TOX
nocBig JaHii, sk BoHa Hakonn4dmia 3a
OECATKN POKIB, CTaB OOCTYMHUA YKPAIHLAM.

3aujkaBneHi CTOPOHM 1 NPeaCTaBHUKM
OEeP>KaBHMX 3aKOHOTBOPUYX OpraHiB
rOTOBI aKTVBHO PO3BMBATU rasy3b
BUPOBHMLTBA Temnna il NepexoguTi

Ha [opkepena BigHOBOBaSIbHOI

i NS
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been set in motion to push the shift from gas to
biomass.

Close cooperation with Danish experts made
good sense

The use of district heating and combined heat
and power production has increased the level of
energy efficiency, while CO2 emissions have been
on the decrease in Denmark since the 1970s.
Through UDEC, a study tour was organized in
August 2017 with a visit to the island of Bornholm.
“It was a useful trip. We found out much about the
Danish experience and technologies in bioenergy
and waste-to-energy”, says Sergiy Savchuk, Head
of the State Agency on Energy Efficiency and
Energy Saving of Ukraine.

New financial models for combining energy
and heating

So far, using biomass from agricultural materials
for generating energy and heat is underdeveloped
in Ukraine, amassing less than 4 percent of
renewable energy production. The use of biogas
and municipal waste for heat generation is also
important in the new energy strategy. To explore
the potential, the Ukrainian-Danish Energy Centre
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eHepril. HaranbHot cTae notpebda B cTabinbHOMY
peHTabeibHOMY 0birpiBi 06’EKTIB MPOMCIOBOCTI
M KNTNOBUX ByanHKiB. OoHaK He MeHLL BaroMUMI
€ 1 iHWI MPUYMHK, SK-OT MOXX/IMBICTb SHNA3UTU
CMOXKVBAHHS MPUPOAHOrO ragy, 3aslyqeHHs
IHBECTULN ON15 PO3POOKIM HOBYX TEXHOJOTIN i
36iIbLLEHHS KiIbKOCTI POBOUMX MICLb Y MICLIEBIX
i perioHaNbHVX KOMMaHisX, WO npautoTb Y rasysi
TennonocTadaHHs. [119 CloHyKaHHS nepexoay
B, rasy oo 6iomacy 6yno NpoBeaeHO MacLLTabHy
POBOTY i3 NAaHyBaHHA 1 BUKOHAHO 3aKOHOOABM

npouenypu.

TicHa cniBnpausa 3 gaTCbKUMM eKkcnepramm —
NOMITHi pe3ynbTaTu

[MourHaroun 3 1970-x p.p., B LaHii nokasH1ku
EeHeproeeKTUBHOCTI Yy chepi LEHTPanisoBaHOro
TenaonocTavYaHHs i KOMBIHOBaHOro BUPOOHMLITBA
eNeKTPOeHep il | Tena NiaBULLIINCS, a PIBEHb
BukmaiB CO2 sHn3mBes. Y ceprnHi 2017 poky B
YIEL] 6yno opraHisaoBaHO HaB4asibHy NOI3AKY, Mif,
Yyac sKoi BiobyBCs Bi3UT Ha OCTPIB BOPHXOBM.
«Lla noizoka byna pesdynstatyBHo. M 6araTto
Ji3HanmMca nNpo Te, 9k [HaHig Ha npakTuLi
3aCTOCOBYE 3HAHHA I TEXHOOrIT B rasyai
BioeHepreTVKK 1 BUPOBHNLTBA eHepril Ha OCHOBI



was engaged in facilitating the collaboration
between Danish and Ukrainian consultants and
UABIQ, the Bioenergy Association of Ukraine.
A promising report with a financial model for
stimulating the investment and construction

of new biomass fired energy and heating
facilities was released. The report also featured
a rich catalogue of recommendations and
instructions for increased use of renewables in
the heating sector, aimed at policy makers and
experts in municipal and regional planning. The
recommendations are derived from 2-3 future
scenarios for the heating sector, based on
technical options and economic development
towards 2035.

UDEC helped organize meetings regionally in
Ukraine

To engage local and regional businesses and
officials, UDEC helped organize a series of
seminars and a partnership forum, together with
the State Agency on Energy Efficiency and Energy
Saving of Ukraine. Danish experts shared their
experience with biomass for heating and energy
efficiency, and the use of voluntary agreements

in industry were debated by a wide audience.

BioxomiB», — 3asHa4ae Ceprit CaBuyk, ['onoBa
Llep>kaBHOro areHTCTBa 3 eHepProeeKTVIBHOCTI
eHeprosbepexxeHHs YKpaiHu.

Hosi hiHaHCcOBI mopgeni ana o06’egHaHHA
TennonocTtayaHHsi 1 eHepreTukun

B YkpaiHi noku Wwo cthepa BupobH1LTBa
Tenna i eHeprii Ha OCHOBI Biomacw i3
CiNTbCbKOrOCMOAAPCHKIX KYIbTYR Mauio
pPO3BVHeHa. Lle oyxepeno ogep>xaHHA eHepril
cK1afae MeHLLU, HX 4% NOPIBHAHO 3 PELLTO
IPKepen BiAHOBMOBasIbHOI eHepril. Kno4oBuM
MYHKTOM HOBOI EHEPIreTUYHOI CTPATEr i TaKoX €
nepeTBopeHHs Bioragdy v NobyToBKMX BioxoaiB y
TennoBy eHeprito. LLI06 BM3HAUUTK NOTEHLian
PO3BUTKY B LIbOMY HaNpPsAMKY, NPeOCTaBHNKN
YKpaiHCbKO-OaHCbKOrO EHEPreTUYHOro LIEHTPY
B34/11 y4aCTb Y Ha/larofyKeHHi criBrnpaLt Mixx
OAHCBKUMU 1 YKPAIHCHKNMW KOHCYIbTaHTaMu
Ta bioeHepreTuyHo acouiaiero YkpaiHn. BoHu
HaJa/m 3BIT | NPeacTaBuv NEPCNEKTUBHY
(hiHaHCOBY MOAENb CTUMYIFOBAHHS IHBECTULLIN |
no6ya0BK HOBUX YCTAHOBOK 151 BUPOOHULITBA
TEMNOBOI I eNEKTPUYHOI eHeprii 3 Giomacu.
3BIT TaKOXX MICTVB HU3KY peKoMeHaaLlir aas
NPEeACTaBHVIKIB Oep>KaBHMX 3aKOHOTBOPUMX

Energy strategy for Ukraine | EHepretnyHa ctparteria ong YkpaiHu 49



Especially, representatives from the city of Lviv
demonstrated strong interest in implementing a
district heating assessment tool developed by the
Danish Energy Agency for pilot cities or regions,
based on the Danish experiences for district
heating and strategic energy planning.

Projects worth more than a billion euro

UDEC supported the development of the website
“UA Map 2.0" to attract international financing for
renewable energy and energy efficiency projects
throughout Ukraine. The UA Map platform collects
information on renewable energy and energy
efficiency projects and provides a “Communication
bridge” between initiators of such projects and
investors to facilitate investment in these areas.
The goal is to provide potential partners with
access to information on both the progress of
existing projects under development and new
investment opportunities, as well as background
information on the steps to project realization and
the financial sources available for energy efficiency
and renewable energy projects in Ukraine. The
website also presents Ukrainian legislation in the
areas of renewable energy and energy efficiency
as well as information on financial programs and
instructions for implementing projects in Ukraine.
By late 2017, the potential renewable energy
projects included on the website exceeded 1.2
billion euro.
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OpraHiB i EKCMEPTIB i3 MUTaHb MYHILIMNA/IbHOIO

1 perioHasibHOro njaaHyBaHHA LWOAO LUNPLIOro
BUKOPUCTaHHS [DKePEsT BiAHOBMOBAIbHOI eHepril B
CcYCTeMi TennonocTavaHHd. PekomeHgadii HagaHo
3rigHo 3 2—3 clieHapigMm PO3BUTKY CUCTEMI
TennonocTadaHHs. [Npy LboMy 00 yBary 6panmcs
TEXHIYHI MOXJIMBOCTI Ta LjNi EKOHOMIYHOIO
3POCTaHHg, SKMUX MiaHyeTbca aocart oo 2035

POKY.

MpepctaBHnkn YOEL, - opraHisatopu
3ycTpiyen B YKpaiHi

LLlo6 3any4unTn MicUEBi 1 perioHanbHi KomnaHii,

a TakoXX NpeacTaBHUKIB OpraHiB Aep>kaBHol
Bnaaow, YOELL pasom i3 [lep>kaBH1M areHTCTBOM

3 eHepProedeKTUBHOCTI 1 EHEPro36epeEXXeHHs
YKpaiHy opranidyBaiv HU3KY CeMiHapiB i (hopym

i3 NMTaHb NapTHepcTBa. daHcbkKi dhaxiBLi
noaiMAcsa OOCBIOOM BUKOPUCTaHHS BioMacu ans
BUPOOIEHHS TEMOBOI HEPTi 1 BUCHOBKaMI LLIOAO
EHEeproeEeKTUBHOCTI LIbOro B1ay NasvBa. TakoxK
aKTVBHO 1 LLIMPOKO 0BroBOpHOBaINCS A0OPOBINbH
€KOJI0rMYHI yroauy, O 3aCTOCOBYKOTLCS B
MNPOMUCIOBOCTI. 30KpemMa, MPeACTaBHUKN 3i
J1bBOBa Haa3BMYalHO 3aLiKaBUINCS IHCTPYMEHTOM
OLHKW 01 CEKTOPY LIeHTpanizoBaHOro
TENNONOCTaYaHH, SKN NpauiBHNKL [JaHCbKOro
E€HEPreTUYHOr0 areHTCTBa PO3POOUIN Ha

OCHOBI HAKOMMYEHOro JOCBIAY A9 NiIOTHOro
3aCTOCOBYBaHHA B MiCTax i perioHax.



MpoekTn BapTicTIO NOHaA MiNbaApg, EBPO

B YOEL| Takox nigTpumann 3anyck Be6-canty “UA
Map 2.0” ons 3any4eHHs Mi>KHapOOHWX IHBECTOPIB
00 (biHaHCYBaHHS NMPOEKTIB 3 eHeproedeKTUBHOCTI
Ta [Kepes BiQHOBOBaSIbHOI eHepril, KOTPI
MPOMOHYIOTBLCS B PISHNX KYTOYKaX YKpaiHn.
Mnadopma “UA Map” 36upae iHdhopmaLlito

MpPO MPOEKTK, NMOB’A3aHi 3 BiOHOB/IKOBA/IbHOMO
EHEePreTUKOKO Ta eHepProeeKTVBHICTIO,

i 3ab6e3nedye “MICTOK ChiNIKyBaHHA" MK
iHILiaTOpaMK Taknx MPOEKTIB Ta iHBECTOpamn 3
METOIO CMPUSIHHA MiABULLEHHIO 0OCAriB iIHBECTULIIA
y Ui cchepn. 3aBpaHHA nnathopMy — HagaTu
NOTEHUIMHM NapTHepaM AO0CTyn A0 iHhopmaLji
MPO Xif, BUKOHAHHS MOTOYHKX MPOEKTIB i MosiBY
HOBVIX MOXJIMBOCTEN A5 PiHAHCYBaHHS.

Takox Lien Beb-pecypc MICTUTb Ha30oBy
iHbopmaLjio LLoAo eTaniB peanisaLli NPOeKTiB 3
EHepProeeKTMBHOCTI 11 AKepes BigHOBOBaIbHOI
eHepril B YKpaiHi Ta OOCTYMHUX IXKePesT IXHbOI
rPOLLOBOI NiATPUMKK. Ha Beb-canTi BrUkiageHo
3aKOHOOABCTO YKpaiHn y cepi BioHOBNOBaIBHOI
EHEPreTUKN Ta eHeProeEKTVBHOCTI, a TaKoX
HaBe[OeHO iHdhopMaLLito MPO (iHAHCOBI NPOorpamm

i BKa3iBKW LWOO0 peanidauji NpoekTiB B YKpaiHi. Y
apyrin nonosuHi 2017 poky 3arasibHa BapTiCTb
NePCNEKTUBHIX MPOEKTIB, MPeaCTaBIeHVIX Ha
canTi, nepeBuLLMia 1,2 Minbsapaa eBpo.
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”"MeHi 6y10 NnpueMHoO BiaBigyBaTy i crniBrpaytoBaTy i3 YkpaiHoro 3 Tux 4acis,
Konu 51 nepebyBaB Ha nocagi MiHicTpa eHepreTukun, KOMyHaslbHUX MOCAyr Ta
knimarty Hanii B 2014 poui. Y ueu nepioq si fisHaBCs1 MPO MOXK/IMBOCTI, AKi YKpa-
iHa Ta [JaHifs MOXXyTb NMOTEHLINHO Pa3oM AOCAITU B eHePreTuydHin ranysi. Yncra
€eHeprisi € KIIo4YoBUM 3aBAaHHAM A/151 6yAb-sKOi Hauii, Koy naeTbCcs npo Kiaimat
Ta 6e3neky. lNobauynBLun CbOrogHI naigHy cnisrpawro, sika peasisyBasacb y 6
KOHKPETHUX MPOeKTax, Lje 3a40BOJIEHHS. 5 nepeKoHaHW, Lo gaHa criBnpaus
MoOXXe 6yTu peasi3oBaHa B KOHKPETHI iHHOBaLIVHIi PilLIeHHS, SKi CBIT NoTpebye B
yivi ranysi”

"I have had the pleasure of visiting and cooperating with Ukraine, since my time as
Minister for Enerqgy, Utilities and Climate in 2014. During this period | learned about
the possibilities that Ukraine and Denmark potentially could build together in the
energy area. Clean Energy is key to any nation both when it comes to climate and
security. Seeing today, that this learning has already been developed into 6 concrete
projects, is a pleasure. | am convinced that this cooperation can bring about exam-
ples of the innovative solutions that the world needs in this area.”

MapriH Jliperaapp,
YneH MNMapnamenTy, JTlibapansHo-CoujanicTiyHa lNapTisa

Martin Lidegaard
Member of Parliament, The Social Liberal Party
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RUBEN HOR OLHA

= MADSEN \ A BUSLAVETS.

Final Project Steering Committee Meeting 15 December 2017.

From left: Johan Sgrensen (Danish Embassy), Julia Morard (Danish Embassy), Anders Kristensen (UDEC), Valeriy Kotsyba (SAEE),
Nadeem Niwaz (Danish Energy Agency), Yulia Rybak (UDEC), Anton Beck (Danish Energy Agency), Ruben Madsen (Danish Ambassador),
Ihor Nasalyk (Minister of Energy and Coal Industry), Olga Buslavets (Ministry of Energy and Coal Industry), Anatoliy Frizorenko (SSSU),
Serhiy Shmaryn (MoENR)

®diHanbHe 3acinanHs KoopayHavinHoro Komitety Mpoekty 15 rpyaHs 2017 p.

3 niBoi cToporu: Moxan CopeHcen (MoconscTso daril), Fonis Mopapg, (MoconscTso Janii), Anaepc KpicteHcen (YOELD, Banepiit Kouoba
(Oep>xeHproedexTnBHocTi), Hapim Hisas (EHepreTudHe AreHtcteo [anii), FOnis Pnbak (YOELL), AHToH Bek (EHepreTnyHe AreHTcTBO
[Lawii), PybeH MapaceH (Mocon Haii), Irop Hacannk (MiHicTp EHepreTuikn), Onbra Bycnaselp (MiHeHeproByrinas), AHatonii prsopeHko
(OeprctaT), Ceprin LmpanH (MiHnprpoan).
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Danish Ministry of Energy, Utilities and Climate, 2018
MiHICTEPCTBO EHEPIreTUK, KOMYHa/TbHOrO rOCNOAaPCTBa
Ta knimaty aHii, 2018

[llustrator - IntocTpaTop: Sergly Maidukov

Print - [pyk: Huss

Text and design - TekcT Ta ansanH: Energibureauet
Dust jacket photo: Mathias Appel

Sergiy Maidukov - Ceprin MaiigykoB

Experienced, talented illustrator, born in Dontesk, now
living in Kyiv. Sergiy Maidukov is inspired by silence,
cities, modernism, constructivism, and black-and-white
photos. He has done illustrations and graphics for The
Washington Post, World Policy, British Royal Dance
Academy, and many others.

[LocsigveHnin, TanaHOBUTUM iMtOCTPATOP, LLO HAPOAMBCSA
B [loHeupbky, 3apa3 npoxusae B Kuesi. Cepriit
MaoykoB HaaUXaeTbCs Bif, MICT Ta TULLI, MOAEPHI3MY,
KOHCTPYKTMBI3MY Ta YopHO-6innx dhoTorpadint. BiH
BMKOHYBaB intocTpalyii Ta rpadiky ons The Washington
Post, World Policy, British Royal Dance Academy Ta
faraTboX iHLWKX.

Huss - Opyk

Huss is a modern Ukranian printing house, based in Kyiv.
Huss has a long history in printing and publishing — from
posters in all sizes to high quality books.

XyCC - cy4qacHa ykpaiHCcbka OpyKapHs, posTalloBaHa

y Knesi. Xycc mae ooBry icTOpito B APYyKOBaHMX Ta
BMOABHMYMX CrpaBax - Bif, MjakaTiB pisHOro posmipy 4o
BUCOKOSIKICHMX KHUT,
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