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IIpuBeTcTBeHHOE OOpaleHue

npodeccopa U.A. Makcumuena,

pextopa Cankr-IleTepOyprckoro rocyiapcTBeHHOro
IKOHOMHYECKOT0 YHHMBEPCUTETA

VYBaxxaeMble KOJJIETH U JOPOTHE JIPpY3bsi!

51 oueHb paj MPUBETCTBOBATH Bac Ha KoH(pepeHn «HepreTuka XXI Beka: 5KOHOMHUKA, TOTUTH-
Ka, sKostorusi»! D1y koH(pepeHuo Ml HaunHamu B 2007 oy, ¥ Ha CETOHS OHA CcTajia OJHOU U3
CaMBbIX MHTEPECHBIX U CaMBIX BOCTPEOOBAHHBIX. Sl OU€Hb TOPXKYCh, YTO B TU T'OJIBI JIyUIIHE IKC-
NEPTHI, Jy4IlINUe UCCIEAOBATEIN, JIYUYLIUE JIIOAH, KOTOPbIE IOCBATUIN CBOI KM3Hb DHEPIEeTHKE,
Yy4acTBYIOT B paboTe Hameil koHpepeHnnu.

MBI ¢ BaMH TepekuBaeM HETpPOCTOE BPEMs, TOITOMY, K COXKAJICHUIO, KOH(EPEHIUS B 3TOM IOy
IIPOXOJUT B OHJIAWH-PEKMUME, HO S HAJEKCh, YTO MaHaemus npoiaer, u B 2021 rogy msl cHo-
Ba CMOXKEM BCTPETUTHCS B OJHOM M3 KPACHBEWIINX TOPOAOB MHpA, B MOEM JIFOOMMOM TOpoje —
Cankr-IlerepOypre u BMecte 0OCYIUTh BCE T€ MPOOIEMBI, KOTOphIe, KOHEYHO, OyIyT HapacTarb
C Y4eTOM MaHAeMHH. MBI BHIUM, KaK MPOUCXOIAT U3MEHEHUS B IEHOOOpa30BaHUM, NOCTABKAX,
n00BIYe, KaKhe HOBBIC TOSBIISIOTCS alIbTEpHATUBHBIC UCTOUHUKU DHEPTUHU, U BCE ITO, KOHEUHO,
OCTaeTcs B 30HE HAIIIeTO BHUMAaHUs, Halllel KOH(EpeHITUH.

51 Xody MONPUBETCTBOBATH BCEX YYACTHUKOB: POCCHHMCKHX, 3apYOEKHBIX YUYACTHUKOB, TPAIHUIIN-
OHHBIX MapTHEPOB: OKCHOPACKUIT MHCTUTYT SHEPTEeTUIECKUX HCCIIEIOBAHUH, BEIyIINE YHEPTeTH-
YeCcKHe KOMITAaHUU MUPa, KOTOpBIE y4acTBYIOT B Hamiel padote (ITAO «I"azmpom», OO0 «Ia3mpom
skcriopt», Uniper u 1p.). Ha ceronHsmHuii 1eHh MbI C BAMH CTaJIA TAKOH BBICOKOTIPO(ECCHOHAIb-
HOW KOMaHJI0U, KOTOpas TyMaeT, KOTopasi IeHCTBUTEIBHO 3a00TUTCS O TOM, YTOOBI MUP CTaJ JIyd-
1re, 4ToOBl KIIMMAT Ha IUIAaHETe CTaJl YMIe, YTOOBI YHEPTUsl MPUBHOCKIIA B HAIIY KU3Hb TOJIBKO
XOPOIIKE, TOJ0KUTEIbHBIE SMOLUN.

JKenaro BceM 3710pOBbsI, YCIIEXOB, XOPOIIEH U HHTEPECHON pabOThI U 10 HOBOM BCTpeun!



IIpuBeTrcTBeHHOE OOpaleHHe

3amecturens [Ipencenarens Ipasiaenus ITAO «I'asnmpom»,
I'enepanbnoro nupexkropa OO0 «I'a3mpom 3xcnopT»

E.B. Bypmucrposoii

Cankr-IletepOypr, Hosi6pb 2020 Tona

doro ¢ opurmanpHoro caitta [TAO «[asmpom»
YBa)xaeMble KoJIeru!

Jliist MeHst OompIasi 4ecTh MPUBETCTBOBATH Bac Ha KOoH(pepeHun « dHepreTuka X XI Beka: SKOHOMHU-
Ka, MOJINTUKA, SKOJIOTHs, KOTOPYIO yke MHOTHE rofsl opranusyet Cankr-IlerepOyprckuit rocynap-
CTBEHHBIN SKOHOMHUYECKHI YHUBEPCUTET. DTO MEPONPUATHE CTAJIO TPAAUIIMOHHOMN TUIOIIAAKON IJIsI
BCTPEY YUCHBIX, TIOJTUTHKOB i OM3HECMEHOB CO BCETO MUPA, 3aHUMAIOIINXCS PA3BUTHEM dHEpPreTHIe-
CKOU oTpaciu. S oueHb pajaa, yTo, HECMOTPS Ha OOCTOSTENbCTBA, KOH(PEPEHIUS TPOXOIUT U B 3TOM
rofay, IyCTh ¥ B HOBOM OHJIafH-(popmare.

I'maBHO# TeMoit 00CyXIeHusI Ha ATOT pa3 CTaHeT OyAylee 100anbHON SHEPTeTUKY TOCIIE TaHIEMUN
KOpPOHABUpYyCa. DTUM BOIIPOCOM ceiivac 03a004YeHBI BeyIIe MUPOBBIC SKCIIEPTHI M aHAJTUTUICCKHE
HCHTPBHI. YBepeHa, YTO HBIHCUIHASA KOH(i)CpCHI_[I/ISI BHECET 3HAYUMBIN BKJIaZl B TIOHUMaHHUEC IIPOUCXO -
IIUX TPOIIECCOB, TACT BOBMOXXHOCTh YCJIBIIIATh Pa3HbIC TOYKU 3PCHUS U C(HOPMHUPOBATH BCECTOPOH-
HUM B3I HA POOIIeMy.

3T0 0COOCHHO BaXKHO CETOJIHsI, KOT/Ia BO BCEM MUpPE HaOMparoT CHIy YCTpeMIIeHuUs 1o pedopMupo-
BaHUIO HHEPTeTUYECKON OTPaCiIH, CTPOSATCS aMOULIMO3HBIE TJIaHbI 10 JOCTHKEHHIO B OyIyIlleM yriie-
POAHOI HEUTpaNbHOCTH. BiiaropogHble IeTu MO COKPAIICHUIO BPEIHBIX BHIOPOCOB MOYKHO TOJBKO
IpuBeTCTBOBaTh. HO, Kak MHE Ka)KETCs, Ha 3TOM IIyTH Ba)KHO COXPAHSITh XOJIOAHBIM PACCYIOK U HE
BIaJaTh B KPallHOCTH, KaK 3TO JENAl0T HEKOTOPbIE paJUKaJIbHbIE MMOJUTUKNA U aKTUBUCTHI. DHEpre-
TUYECKHUN TIepexoj] HE JTOJDKEH YrpoXaTh 3KOHOMHUYECKOMY Pa3BUTHIO M PHIHOYHOM CTaOMIBHOCTH,
€ro HY»HO OCYLIECTBIIATh MPOAYMAHHO U MOCTENEHHO. bbls10 ObI HEAATBHOBUIHO B OTHOYACHE OTKa-
3BIBATHCS OT IIPOBEPEHHBIX IECATWICTUSAMM HAJIEKHBIX TEXHOJIOTUHI B IOJIB3Y MOPON IK30THYECKHUX
MIPOEKTOB, €llle He JOKA3aBILIMX CBOIO )KM3HECTIOCOOHOCTh Ha MPAKTUKE.

HNmenHo 310, Ha MO B3IVISI/, CTAJIO OTHUM U3 IJIaBHBIX YPOKOB maHaeMun. OHa BhISIBUJIA YSI3BUMOCTh
MHPOBOTO cO00IIEeCTBa U M00aTbHOM YKOHOMHKH Tepel] JTUIOM HENMPEIBUICHHBIX YIpo3 U Mpoje-
MOHCTPHUPOBaja, HACKOJIBKO XPYIIKO Ka3aBIlleecs HEe3bI0IEMbIM paBHOBECHE, HACKOJILKO HECTaOUIIeH
HAaIll MPUBBIYHBIN MOPSIAOK KU3HU. MHOTHE CYUTAIH, YTO MBI BCECHUJILHBI B TIPOTUBOCTOSIHUU JIFOOBIM
BBI30BAM M MOXEM CTPOUTH YETKHUE IUIAHBI HA IECATWIECTHS BOeped. Tenepb CTaHOBUTCS OYEBUIHO,



YTO BCETAa HaJ0 ObITh TOTOBBIMU K YPE3BBIYANHBIM CUTyallMsIM, UMETh B 3arace ajibTepHATUBHBIC
MOJXO/bI U peleHus. Pernas HacyiiHble MPoOIeMbl COBPEMEHHOTO MHUPA, B TOM YHCIIE DKOJIOTHYEe-
CKHE, HY’)KHO BMECTE C TEM COXPAHSITh €r0 CTAOMIBHOCTh U 3arac MPOYHOCTH ISl SKOHOMUYECKOTO
pa3BUTHSL.

VYBepeHa, 4To ABe 3TH 1eNu — GOPMUPOBAHUE HOBOW SHEPTETHKHU U YKpEIIeHHEe CTaOUIbHOCTH KO-
HOMMKH — BOBCE HE MPOTUBOpeYar Apyr aApyry. HyHo numb pasyMHO codeTaTs OAHO ¢ ApyruM. Mol
JIOJKHBI TNIAHOMEPHO Pa3BUBATh MEPCIEKTUBHBIE HAPAOOTKH, HE OTKA3bIBasICh OT YCIHEIIHO ACHCTBY-
I0IIUX TexHoioruil. Heo6xonuM B3BEHIEHHBIN U ONTUMAJIBHBIN MOAXO0/, BEIPA00OTAaTh KOTOPHII MOX-
HO TOJBKO coobma. Hampumep, Ha Takux koH(pepeHuusx, kak 3ta. OTpagHo, YTO BHUMAaHUE Ha HE
YAEISAETCs KaK CETOAHALIHEMY COCTOSIHUIO SHEPTeTUYECKUX PHIHKOB U He(DTera3oBbIX KOMIIAHHUM, TaKk
Y HOBBIM TEXHOJIOTUSIM, HallpuMep, BOIOPOAY. DTO MO3BOJSET PACCMOTPETh MPOOIEMAaTUKY COBpe-
MEHHOM YHEPTETUKU BO BCEH €€ MOJHOTE U C Pa3HbIX CTOPOH.

Xouy Mokenarh y4acTHUKaM JIMCKYCCHM M CEMUHApPOB YCHEIIHON padoThl, yBIEKaTEIbHOIO 0OMeHa
OIBITOM U HOBBIX KOHCTPYKTHBHBIX HJIEH !

Coacu6o0 3a BHuMauue!



Prof. Dr. Andrey Konoplyanik

Hydrogen strategies EU, Germany, Russia: how to correlate different interests & the role
of Russia—EU Energy Dialogue

The topic of this article is how to create a bridge between Russia and European Union in developing
energy transition, in particular in developing cooperative efforts, how best effectively my country
Russia — the sovereign state with its national sovereign interests — can help European Union in devel-
oping its national strategy of decarbonisation with its sovereign aims and with its national interests
in this area. What will be the common denominator area between the two, and whether it will be
possible and manageable, which is nor less important, to expand this area of common denominator
to the mutual benefit of the two.

EU Green Deal & EU vision of cooperation in H2

The European Green Deal adopted in 2019 sets the goal to achieve carbon neutrality in the EU by
2050, relying on the development of RES and decarbonized gases, and hydrogen (H2) as a priority.
The EU Hydrogen Strategy of 08.07.2020! is focused on “renewable” Hz produced by electrolysis
using (mostly surplus) electricity from renewable energy sources. However, it is recognized in the
EU that the predicted amounts of “renewable” H» to be produced by 2050 will not be sufficient for
achieving the goal of zero emissions?. Therefore, both imports of Hz and its production from natural
gas are deemed acceptable. The latter is allowable solely by methane steam reforming (MSR) with
mandatory CO; capture and sequestration technologies (CCS). Nonetheless, it is firmly stated that H»
from natural gas is only a temporary (unwanted but forced) path to “renewable” Hz. Thus, the ultimate
goal of the EU hydrogen philosophy in terms of hydrogen sources is using only/mostly “renewable”
Ho> that can be produced within the EU or imported.

Meanwhile, in order to make domestic production of “renewable” H> in the EU as efficient as possi-
ble, European producers of equipment (high-capacity electrolysers) need to secure a capacious mar-
ket, both in the EU and beyond, to benefit from the economy of scale and learning curve, i.e. to reduce
unit costs with the growth of equipment capacity and accumulation of experience in its operation.
This is the aim of the concept of foreign economic cooperation with neighboring countries in the field
of hydrogen energy, which is promoted by the EU, its member states (for example, Germany) and
their business associations (for example, the German-Russian Chamber of Foreign Trade and the
German Committee on Eastern European Economic Relations)®.

! COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS A hydrogen
strategy for a climate-neutral Europe. Brussels, 8.7.2020 COM(2020) 301 final (https://ec.europa.eu/energy/sites/ener/fi-
les/hydrogen_strategy.pdf)

2 R.Dickel. Blue hydrogen as an enabler of green hydrogen: the case of Germany. // Oxford Institute for Energy Studies
(OIES), OIES Paper: NG 159, June 2020 (https://www.oxfordenergy.org/wpcms/wp-content/uploads/2020/06/Blue-hy-
drogen-as-an-enabler-of-green-hydrogen-the-case-of-Germany-NG-159.pdf#page=17&z0om=100,92,440)

3 BTII Bhictynaer 3a naptaepctBo P® u ®PT B chepe BopopoHoli sHepreTuxu. IIpecc-penus. Mocksa, 7 urons 2020
(https://russland.ahk.de/ru/mediacentr/novosti/detail/vtp-vystupaet-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-
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The EU, primarily Germany (using the funds allocated by the German government to promote the
interests of German business abroad, which are two billion euros out of total nine billion euros ear-
marked to facilitate the creation of large-scale production, starting with large-scale pilot plants based
on German technologies and equipment) proposes to build hydrogen cooperation with Russia based
on developing H2 production in Russia, either by electrolysis with electricity generated by nuclear
and/or hydro power stations, or by MSR+CCS from natural gas produced in Russia’s main gas pro-
duction regions (Nadym-Pur-Taz, Yamal). In the latter case, it is proposed to inject CO3, thus gener-
ated, into the productive formations of oil fields in Western Siberia to enhance oil recovery, and to
export Hz or methane-hydrogen mixture (MHM) to the EU. But one need to bear in mind the place-
ment at the geographical map of Russia locations of nuclear and hydro power stations (where it is
proposed to produce green/renewable Hy), as well as major gas fields (where blue H> is proposed to
produce by MSR) and oil fields (in which CO> emitted by MSR facilities located at the gas fields is
to be injected to increase oil recovery) — all of them are located deep inside Russia, in thousands of
miles far away from key potential H2 consumption centers (EU H2 valleys) deep inside the EU,
mostly in North-West Europe.

Figure 1, Russia-EU cooperation prospects in H2 area as it seen by different parties:
atives for H2 production/supply to/inthe EU - ---- ==« -~~~
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This means that such proposal will necessitate long-distance transportation of H, or MHM and, therefore,
profound modernization or even complete replacement of the existing cross-border gas transportation sys-
tem (GTS) between Russia and EU to shift from transporting methane to transporting Ho/MHM; most of
the work will have to be done outside the EU, that is, inside Russia (see Figure 1).

ehnergetiki); Tlosuuus BTII no mnaptHepctey PO u @OPI' B cdepe Bomopomuoit sHepreruxu. 07.07.2020
(https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-ehner-
getiki)
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Some hotheads suggest to begin with adapting Nord Stream-2 gas pipeline (now at the end of its
construction stage) for Ho transportation (simple-heartedly suggesting that this will ease US exterri-
torial sanctions against this gas pipeline) and then, probably, to build a Nord Stream-3 or even Nord
Stream-4, each comprising two lines dedicated for Hz transportation®.

Russian vision of developing hydrogen economy

The “Energy Strategy of the Russian Federation Until 2035 (09.06.2020)° is the first document of
its kind to include a “Hydrogen Energy Economy” section. The stated aim is that Russia to become
one of world leaders in H2 production and export. Key measures to achieve these aims are: state
support for development of infrastructure for transport and consumption of H2 & methane-hydrogen-
mixes (MHM); state support for H2 production; stepping up H2 from CH4 production, incl. with RES,
nuclear; development of domestic low-carbon technologies of H2 production by gas conversion &
pyrolysis, electrolysis, etc., incl. possible localization of foreign technologies; stimulate domestic de-
mand for fuel cells; in transport, H2 & MHM use to accumulate & convert energy; develop regulatory
base for hydrogen safety in energy; intensify international cooperation in H2 energy development &
entry to foreign markets.

Criteria for H2 energy development is indicated as “export of H2”. And the key objectives are for-
mulated as bringing Hz exports to 0.2 min.t and 2 min.t by 2024 and 2035, respectively.

For comparison: today global H2 market is around 75-80 million tonnes per annum (MTPA). In Eu-
rope it is currently about 8.3 MTPA with the aim to reach in 2030 about 20 MTPA (in the programme
“2 X 40 GW” incorporated now in the EU H2 Strategy).

Export-oriented provisions in Russian Energy Strategy have been clearly interpreted in Russia and
abroad as a focus on producing H> inside Russia and subsequent export of H, or MHM, which, un-
fortunately, reflects the imposed on Russia (this is just what German colleagues are proposing) and,
in my opinion, counter-productive concept for developing the foreign economic segment of Russia’s
hydrogen strategy. Such reading is clearly demonstrated, for instance, in the international comparison
of H2 strategies® (see Figure 2) based on perceptions (straightforward interpretations) of H2 section
in Russian Energy Strategy up to 2035; internal debate in the course of its preparation; & dominant
EU (i.e. German) vision of Russia’s H2 strategy developments.

4 B.B.Benos. Bojgopoauas 3HepreTuKa — HOBAsk HUINA POCCHUHCKO3-repMaHCKOH KooIeparuy. AHaIUTHIECKas 3aIHCcKa
Ne37,2020 (Ne220) (http://www.instituteofeurope.ru/images/uploads/analitika/2020/an220.pdf); Steve Cowan. In Russia,
they started talking about “Nord stream-3”. // “Free News”, 04.10.2020 (https://freenews.live/in-russia-they-started-
talking-about-nord-stream-3/); B.benos. Hoebie Bonopoausie ctparerud ®PI' u EC: nepcniektuBbl koonepawuu ¢ Poc-
cueil. // «Copemennas EBpomay, 2020, Ne 5, c. 65-76 (DOI: http://dx.doi.org/10.15211/soveurope520206576)

® Dueprernueckas crparerus Poccuiickoit ®enepannu Ha nepuon g0 2035 roga. YTeepkaena pacnopskenuem [pasu-
tenbcTBa Poccuiickoit ®@emepannu ot 9 wmroHs 2020 r. Ne 1523-p. (http://static.government.ru/media/files/wd4sig
FOIDjGVDY T4lgsApssmémZRb7wx.pdf)

5 INTERNATIONAL HYDROGEN STRATEGIES. A study commissioned by and in cooperation with the World Energy
Council Germany, FINAL REPORT. Dr. Uwe Albrecht, Dr. Ulrich Biinger, Dr. Jan Michalski, Tetyana Raksha, Reinhold
Wourster, Jan Zerhusen, Ludwig Bolkow-Systemtechnik GmbH, September 2020, (https://www.weltenergierat.de/wp-
content/uploads/2020/10/WEC_H2_Strategies_finalreport.pdf)
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Figure 2.  Selected countries classification in respect to availability of a
dedicated strategy and hydrogen imports/exports

Though this same source identified Russia as the only state in the analyzed list, which until 2050
plan to utilize all available options for H2 production and not limit them only to green H2 route
(see Figure 3).

In reality Pyrolysis is factually ignored: the term is German National H2 Strategy: "From the The only country with multiple choices
mentioned 2 times within 56-pages EU H2 Strategy point of view of the German government, for H2 through the whole spectrum of
(3s of 08/07/2020), once — incorrectly — as synonym only hydrogen produced on the basis of optlons through the whole time-line
to SMR+CCS under “blue H2", which is, In turn, only renewable energy (“green” hydrogen) is
temporary unwelcome involuntary choice sustainable in the long run"
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Figure 3. Considered medium- and long-term hydrogen production
options by country

Source: INTERNATIONAL HYDROGER STRATEGIES. A study commissioned by and in cooperation with the World Energy Council Germany, FINAL REPORT, Dr.
Uwe Albrecht, Dr. Ulrich Bnger, Dr. Jan Michalski, Tetyana Raksha, Reinhold Wurster, Jan Zerhusan, Ludwig-Bolkow- Systemtechmk GmbH, September 2020,
https:/vevndeweltenergierat. de/wp-content/uploads (2020/10/WEC H2 Strategies finalreport.pdf, P.33 ot AGETIKA- %X

Nevertheless, the same study has made wrong perception on long-distance transportation of H2 con-
sidered it to be as available (technologically proven) as long-distance transportation of CH4 (see Fi-
gure 4) — which is not the case!!!



Import supply chain

Upscaling Upcalleg, operation Wrong perception on long-distance
’.'ﬁl:r ) ITprovement Upswcaeng openomie Upwcaing . .
< o ke - - transportation of H2: considered to
WH, [m j= - ‘ m be as available (technologically
2 —— )

proven) as long-distance
transportation of CH4 — WHICH IS

Liquefier Storage LH, Shipping LH Trater Vaporizeg

MpeoverLents
e NOT THE CASE!!1
= 8 =
¥ ;o .
Compressior Geo, storage CGH-Tralker Storage
Upicding, long-term op. aaparience Upscaling, loag-term op, exparience
M e e o= m
(DBT) I - L Sourca: INTERNATIONAL
Hydrogenation Storage LOHC-Shipping  LOHC-Trader De-bydrog HYDROGEN STRATEGIES. A study

Major upscaing Oeviusment & mprosenents commesssoned by and in

; cooparation with the World
i m =

Energy Council Garmany, FINAL
Synthesis Storage NH-Shipping NH3-Cracker Durect use tech

i

REPORT, Dr. Unve Albrecht, Dr.
Ulrich Bunger, Dr. Jan Michatskl,
Upstaling etfickency impuvement Tetyana Raksha, Reinhold Wurster,

— lm :E Jan Zarhusen, Ludwig-Botkows

Systemtechnik GmbH, September

H
£

€O, air capture  Symthesis Storage Pit-Shipping  Direct use tech 2028,
ittt // (gierat.day
L Technology development of
Techrokogy prorer aedie | ip Al sere e
aoe ugacaling regu ntfug
2l e v o0 . . LAITE
Figure 4. Principle technology availability of main export/import
technologies

Alternative vision for Russia

The “RF Government Action Plan for Developing Hydrogen Energy Economy Until 2024~
(12.10.2020)" in fact corrects the distorted perception of the Energy Strategy’s goal-setting, for it no
longer talks about exports, but about “creating a highly productive export-oriented segment of hydro-
gen energy,” and paragraphs 39-43 of the Plan require submitting proposals for international cooper-
ation (see Figure 5).

This means that the Government Action Plan has laid a foundation to form an alternative model of
cooperation between Russia and the EU in this area. The above concept of RF-EU hydrogen cooper-
ation proposed by our EU partners (and supported by a number of Russian “experts”) is counterpro-
ductive, from my view. After all, it has been demonstrated and convincingly proven (for example, in
the works by V.S. Litvinenko and his colleagues from St. Petersburg Mining University®) that, due to
objective physical and chemical reasons and unresolved technical problems (flow density, energy
obtained from equal volumes, energy consumption for compression, storage volumes in comparable
containers, problems of hydrogen embrittlement and stress-corrosion), long-distance transportation
and storage of Ho/MHM in gaseous and/or liquefied form is drastically inferior, in terms of reliability,

" TInan MeponpusaTuii «Pa3BuTHe BOAOPOHON sHepreTuky B Poccuiickoii ®enepanuu 10 2024 r.». YTBepsk/IeH paciio-
psoxennem IpaBurensctBa Poccniickoit @enepannu ot 12 oxtadps 2020 r., Ne 2634-p
(http://static.government.ru/media/files/7b9bstNfV640nCkkAzCRJIIN8BK7uhW8mY .pdf)

8 JTurunenko B.C., I{getkos I1.C., [lgoiinnkos M.B., Bycnaes I'.B. baprepbl peanuzanuu BoJOPO/HBIX UHUIIMATHE B
KOHTEKCTE YCTOWYMBOTO pa3BUTHsI I100anbHON SHepreTuku // 3anucku ['opHoro uHcTHTyTa, 2020, T. 244, C. 428-438.
DOI: https://doi.org/10.31897/pmi.2020.4.421 (Litvinenko V.S., Tsvetkov P.S., Dvoynikov M.V., Buslaev G.V.,
Eichlseder W. Barriers to implementation of hydrogen initiatives in the context of global energy sustainable development.
Journal of Mining Institute. 2020. Vol. 244, p. 428-438. DOI: 10.31897/PM1.2020.4.5).


http://static.government.ru/media/files/7b9bstNfV640nCkkAzCRJ9N8k7uhW8mY.pdf
http://static.government.ru/media/files/7b9bstNfV640nCkkAzCRJ9N8k7uhW8mY.pdf
http://static.government.ru/media/files/7b9bstNfV640nCkkAzCRJ9N8k7uhW8mY.pdf
https://doi.org/10.31897/pmi.2020.4.421
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safety and economy, to long-distance transportation and storage of natural gas in gaseous state or in
the form of LNG (see Figure 6).

Figure 5. Hydrogen action plan in Russia up to 2024: some key elements related to clean H2 from CH4

and to international cooiration (acc. to RF Governmental Ordinance as of 12.10.2020 )

113 To develop Hydrogen strategy, Project office for realization of H2 strategy, Interagency Task Force 2021-Q1
2.7 To develop state support measures for priority pilot projects of H2 for energy use, incl. demonstration 2021-01
28 To develop state support measures for export of H2 for energy use (different interpretations/perceptions possible) 2021-02
311 System of criteria to select priority projects 2021-Q1
312 To develop & annually adjust the fist of pricnty projects 202101
3.14 Suggestions on engineering centers (to monitor & adjust annually) 2021-Q1

To provide for creation, manufacturing & implementation of pilot projects for H2 production without CO2 emissions @
To provide for creation of test-fields for low-carbon H2 production at O&G refining facilities & on gas production sites @

To provide for creation, manufacturing & testing of gas turbines on methane-H2 mix (MHM) @
To provide for realization of pilot project of H2 production based on existing nuclear power stations @
To develop & annually adjust the Register of existing & prospective H2 technologies 2021-Q1

To provide for development of domestic energy-efficient technologies of production, transportation & storage of H2;
approbation of H2 & MHM as a fuel (with different content of H2 in MHM) for gas turbines & boilers

Research of technologies & their full production cycles GHG-tracks for different production, transportation & utilization 2021-2024
Research on marketing of carbon black :
5.25 Proposals for System of certification fro decarbonized H2 2641 : 2021-Q2
6.27,32 National system of standardization H2+MHM; external cooperation in standardization MHM 2021-Q1,4

O ©=EE00

8.39-43) International cooperation (2o prepare proposals) (=> critical stage — NOW - for domastic & international debate!l!) 2020-2024

At the same time, a number of recent studies published in the EU/Germany (e.g. the April’2020 pub-
lication of the Hydrogen Europe association®; the July’2020 publication of eleven EU GTS opera-
tors?; the September’2020 report of four German companies led by Siemens'!; etc.) are trying to
prove the opposite.

But as it appears to me after their attentive reading, these works contain obvious overstatements and
internal contradictions (see Figure 6, right part). They tries to convince both sides of the acceptability
of the proposed model of RF-EU cooperation on hydrogen: to produce Hz domestically in Russia and
to export it to the EU either through dedicated hydrogen infrastructure or through gas infrastructure
modernized to long-distance transport of H, or MHM.

° Prof. Dr. Ad van Vijk, Jorgo Chatzimarkakis. Green Hydrogen for a European Green Deal. A 2X40Gw initiative.//
Hydrogen Europe, 03/2020, 41 pp. (o6Hapomosano 15.04.2020) (https://hydrogeneurope.eu/sites/default/files/Hydro-
gen%20Europe_2x40%20GW%20Green%20H2%20Initative%20Paper.pdf)

10 European Hydrogen Backbone. How a Dedicated Hydrogen Infrastructure Can Be Created. // Enagas, Energinet, Fluxys
Belgium, Gasunie, GRTgaz, NET4GAS, OGE, ONTRAS, Snam, Swedegas, Teréga, July 2020, 29 pp. (https://gasforcli-
mate2050.eu/sdm_downloads/european-hydrogen-backbone/)

11 peter Adam, Frank Heunemann, Christoph von dem Bussche, Stefan Engelshove, Thomas Thiemann. Hydrogen
infrastructure — the pillar of energy transition The practical conversion of long-distance gas networks to hydrogen
operation. // Siemens Energy, Gascade Gastransport GmbH, Nowega GmbH, Whitepaper, 2020, 32 pp. (https://as-
sets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-
infrastructure-en.pdf)


https://hydrogeneurope.eu/sites/default/files/Hydrogen%20Europe_2x40%20GW%20Green%20H2%20Initative%20Paper.pdf
https://hydrogeneurope.eu/sites/default/files/Hydrogen%20Europe_2x40%20GW%20Green%20H2%20Initative%20Paper.pdf
https://gasforclimate2050.eu/sdm_downloads/european-hydrogen-backbone/
https://gasforclimate2050.eu/sdm_downloads/european-hydrogen-backbone/
https://assets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-infrastructure-en.pdf
https://assets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-infrastructure-en.pdf
https://assets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-infrastructure-en.pdf

12

Figure 6. Decarbonisation upstream: different view from East & West on
long-distant high-pressure transportation & storage of H2

Litvinenke et al, SPB Mining Uniy, _ MEL@EQQ&/—NM—:‘E " - "
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2) Energy obtained from H2 is the flow rate of natural gas, almost three times the volume of hydrogen can be
3.5 times less than the energy transported in the pniwhne at the same pressure, and during the same time. The
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more LNG than liquid H2, a correspondingly higher number of turbines and compressors are required than in

5) Pressurized H2 Is capable to Matlra gas opataton. )
escape even from airtight 3) ...ltis possible to convert the existing steel pipelines from natural gas to hydrogen
tanks during long-term operation to the extent required for the ramp-up of a hydrogen industry. A significant
storage. reduction in the service life of high-pressure lines due o the influence of hydrogen

does not seem likely
6) Stress corrosion: due to it )
Gazprom replaced over 5,000 4) ..hydregen transport capacities can initially be built up in parallel and cumulatively
km of large-diameter pipelines with existing natural gas systems. é ..] A parallel hydrf?gen and natural gas
: N ot infrastructure at theé jong-distance gas level aiso offers the possibility of adapting
Source: Livinenko V.S., Tsvetkov P.S., Dvoynikov MV, the composition of the gas

Buslaev G V., Eichlseder W. Barriers to implementation

of hydrogen initiatives in the context of giobal enargy Source: Hydrogen infrastructure —the par of energy transition. The practical conversion of long-
sustainable devetopment. Journal of Mining Institute. distance gas networks to hydrogen operation, // Whitepaper. Siemens Energy, Gascade Gas Transport
2020.Vol. 244, p. 428-438, GmbH, Nowega GmbH, 2020,32p

Incidentally, the authors of these studies are the main potential beneficiaries of the proposed hydrogen
infrastructure. They are either direct hydrogen promoters by their statute (Hydrogen Europe), or
equipment manufacturers (Siemens et al) looking for expansion of their market share, or GTS opera-
tors for whom implementation of the idea will increase the amount of assets under their management.
But all risks and responsibilities, including those resulting from a complete change in the equipment,
logistics and contractual structure of supplies when switching from natural gas to Ho/MHM, will be
borne by shippers, including those from outside the EU. In case of Russia, these risks and responsi-
bilities will be borne by Gazprom — the economic agent of the Russian government (the sovereign
owner of non-renewable natural resources — gas), entrusted to monetize these resources when trans-
porting produced gas to foreign markets through pipelines.

Therefore, in my opinion, the concept of hydrogen cooperation proposed by our European partners
(the export section of the emerging hydrogen strategy of Russia) is unacceptable, because it does not
serve Russia’s national interests, specifically, the task of effective monetization of Russian natural
gas resources and effective use of the existing gas infrastructure, first of all, the cross-border GTS
between Russia and the EU. Though this concept completely reflects the national interests of the EU
(Germany) and the businesses of these countries. But the mutually beneficial cooperation roadmap
should be based on the balance of interests of both parties involved, and not on unilateral interests of
one side only.

Mutually beneficial roadmap for hydrogen cooperation

Based on existing developments, including those of Gazprom, | propose an alternative concept of
hydrogen cooperation between Russia and the EU (see Figure 7). It is based on exporting Russian
natural gas to the EU via the existing GTS as well as in the form of LNG, and H> production inside
the EU in areas of most rapidly growing demand for Hz (“hydrogen valleys”) by methane pyrolysis
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(or similar technologies that allow producing “clean” Hp, i.e. without any CO> emissions at the pro-
duction stage, like with electrolysis) or by MSR+CCS in the coastal areas of North West Europe with
CO2removal.

Figure 7. Alternative concept for export-oriented segment of Russian hydrogen energy
economy - based on clean H2 (w/o CO2 emission in production) from natural gas
(this author’s vision)
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In case of LNG supplies to regasification terminals in the coastal areas of Northwestern Europe as
well as pipeline gas supplies via Nord Stream 1 and 2, RES electricity from offshore wind farms in
the North Sea can be used to produce H> by pyrolysis or MSR. Carbon dioxide emitted in the MSR
process can be liquefied using the “cold energy” generated by LNG regasification plants and trans-
ported by tankers or via the existing pipelines (operated in reverse mode) to both operational and
abandoned oil fields in the North Sea for injection into the productive formations either for increasing
oil recovery in the first case, or for CO. sequestration in the second case (Gasunie, Equinor, Shell and
some other companies are working on this option). In case of H, production by pyrolysis or similar
methods, i.e. without oxygen access and hence without CO2 emissions (first prototypes of such in-
stallations are projected to appear in Russia by 2024, according to Government H2 Action Plan, but
might appear earlier in case of Russia-EU cooperation), the opportunities for Hz production will ex-
pand dramatically, especially in continental Europe.

In this case, natural gas supplied via the RF-EU GTS will be used within continental Europe (see
Figure 8, area circled by black dotted line):

e aS an energy resource:

» to perform transportation services: for producing MHM at GTS compressor stations
(CS) along the routes of Russian gas transportation to the EU and using MHM at the
same CSs as fuel gas (instead of methane) for further gas pumping through the net-
work. Such substitution (based on adiabatic methane conversion (AMC) technology
patented by Gazprom; pilot plants should be presented up to 2024, according to Rus-
sian Government H2 Action Plan, but in case of Russia-EU cooperation can be, most
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probably, commercialized earlier) will result in a one-third reduction of CO2 emissions
at the compressor stations'?;

» to produce “clean” H» from natural gas at pyrolysis plants to be built in the immediate
neighborhood of these CSs in areas of particularly rapid growth of demand for H>
(“hydrogen valleys” of the EU) in amounts corresponding to expected demand for H»
in the neighborhood of these “valleys”. Fuel supply to gas (steam-gas) turbines of ap-
propriate capacity can be arranged according to the same pattern as specified in the
previous paragraph, although methane will be substituted with MHM not for the pur-
pose of performing transportation work, but for generating electricity and/or thermal
energy needed for producing “clean” Hp;

e as a feedstock:

» for new pyrolysis plants producing “clean” H, from methane, which will be located
near these CSs and aimed at satisfying local (rather than all-European) demand (within
the nearest “hydrogen valleys”) in order to minimize the need for long-distance trans-
portation of Hy as well as for the creation of new specialized transportation systems.

e .- ~ Figure 8. Approximate scheme of clean H2
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Complementarity of H2 production technologies in Europe

Other options for H2 production in Europe will also possess their competitive niches if technology
neutral regulation within the EU is provided (geographical areas for their preferential use are pre-
sented at Figure 8):

12 Dr. Oleg Aksyutin. Future role of gas in the EU: Gazprom’s vision of low-carbon energy future. // Presentation at the
33rd round of Informal Russia-EU Consultations on EU Regulatory Topics (Consultations) & 26th meeting of the EU-
Russia Gas Advisory Council’s Work Stream on Internal Market Issues (GAC WS2), Saint-Petersburg, 18.07.2018
(https://minenergo.gov.ru/node/14646)


https://minenergo.gov.ru/node/14646
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- renewable H2 from hydro power — mostly within Scandinavian states which are entitles, ac-
cording to UN classification, as hydro-power states (area circled by blue dashed line);

- renewable H2 from wind energy — first and most in the shallow waters of North Sea, firstly in
the offshore areas of North-West Europe (area circled by brown dashed line);

- renewable H2 from solar energy — Iberian Peninsula, south Italy and Balkans, Mediterranean
islands (areas circled by yellow dashed line). On top of this EU H2 Strategy assumes that
renewable H2 will be produced beyond the EU and be transported then to the EU. In case of
H2 from solar energy such production areas beyond the EU mentioned in its H2 Strategy are
North Africa and Ukraine (areas circled by yellow dotted line);

- incase of H2 produced with nuclear electricity this can be definitely France (circled by green
dashed line) and Ukraine (circled by green dotted line);

- the area for MSR+CCS is definitely the North and Baltic seas and their coastal areas from
where CO2 could/would be utilized and transported to depleted oil and gas fields (for seques-
tration) or to still producing oilfields (to be injected to increase oil recovery).

Green H2 is not a clean H2

Carbon black, a byproduct of methane pyrolysis, is not a climate pollutant, unlike CO». Carbon
black monetization creates additional revenues in the scheme of pyrolysis production of hydrogen,
as opposed to the additional cost of CCS in case of H> production by MSR. Both technologies of
H. production from natural gas are 3-4 times (according to Gazprom?3) or 10 times (according to
BASF) less energy intensive in terms of direct energy consumption compared to H, production
by electrolysis. Therefore, they require much less installed energy capacity for producing equiv-
alent amounts of Hy.

In order to reduce the cost of producing “renewable” H2 by electrolysis, the EU is advising its com-
panies to use “surplus” RES electricity, which may be available at zero or even negative price. How-
ever, this approach may help to reduce the cost of purchasing electricity, but not the cost of creating
the RES generating capacities. It has been proven (for example, by Olivier Vidal®®, who performed a
study based on four primary construction materials - cement, steel, aluminum, and copper - used in
13 NRES/RES-based power industry technologies) that material intensity of RES power generating
capacities is several times higher than that of conventional fossil fuel-based power generation (see
Figures 9-10).

13 Mpennoxenns TTAO «"a3npoM» B paMKaX MPOLEAypbl HOTy4eHHs] KOMMEHTAPUEB 0 «IO0POKHOI KapTe» CTpaTeruu
EBporneiickoro coro3a B obnactu Bogopona. JJuckyccnonnsiit jokyment. Mions 2020 1., ¢. 5 (PJSC GAZPROM’S PRO-
POSALS for the Roadmap on the EU Hydrogen Strategy, Discussion paper. June 2020, p. 5).

14 Dr. Andreas Bode (Program leader Carbon Management R&D). New process for clean hydrogen. // BASF Research
Press Conference on January 10, 2019 / (https://www.basf.com/global/en/media/events/2019/basf-research-press-confer-
ence.html)

15 Olivier Vidal. Mineral Resources and Energy. Future Stakes in Energy Transition. // ISTE Press Ltd - Elsevier Ltd,
UK-US, 2018, 156 pp.


https://www.basf.com/global/en/media/events/2019/basf-research-press-conference.html
https://www.basf.com/global/en/media/events/2019/basf-research-press-conference.html
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Therefore, the thesis accepted as a basis in the EU that the only “clean” Hz is the “renewable” Hy, for
which, as stated in the EU Hydrogen Strategy, “greenhouse gas emissions over a full lifecycle are

close to zero,” loses its meaning. As Dan Yergin has correctly stated: “New supply chains for net-

zero carbon requires carbon” (see Figure 11).
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Figure 11. What is clean energy? Depends on how you calculate/consider it...

A hydrogen strategy for a climate-neutral Europe (Brussels, 8.7.2020 COM(2020) 301 final):
‘Renewable hydrogen’ is hydrogen produced through the electrolysis of water (in an
electrolyser, powered by electricity), and with the electricity stemming from renewable
sources. The full life-cycle greenhouse gas emissions of the production of renewable
hydrogen are close to zero

Siemens/Gascade/Nowega (Hydrogen infrastructure — the pillar of energy transition..., 2020):
“If the electricity required for electrolysis comes exclusively from renewable, CO2-free
sources, the entire production process is completely CO2-free.”

THE Daniel Yergin,
N E w Pulitzer Prize winner for “The Prize” book at presentation of his new
book “The New Map” (US Atlantic Council, 25.09.2020, online):

e

OANIEL YERGIN

“NEW SUPPLY CHAINS FOR NET-ZERO CARBON REQUIRES
CARBON!!! ... They require diesel to operate shuttle in mining...”

Source: A conversation with Pulitzer Prize winner and energy expert Daniel Yergin,
Atlantic Council, 25.09.2020 {https.//wwawyautube com/watch?v=hWMOUSIRhI)

Furthermore, the naturally irregular character of solar/wind power generation significantly worsens
the conditions for commercial funding of “renewable” H> compared to H> from natural gas. This
means, renewable H2 has lost its perceived absolute dominance as if the only “clean” H2 (this is not
the case anymore), so the corridor of competitive opportunities has to be broadened to other sources
of H2 production technologies, including from natural gas with the same “clean” results as with elec-
trolysis, i.e. without CO2 emissions in the course of its production (see Figure 12). What should
matter — is the relative carbon track through the whole energy value chain, to be correctly measured,
thus including energy equipment production life cycles.

Figure 12, 3H2: Input-output CO2 options - no totally clean alternative through value chain
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Let’s all technologies work

The above proposal leave the open space for complementarity of different H2 production technologies
within the EU — each of the three key ones can/will/should find its competitive niche in the “technological
mix” based on “technologically neutral” (as was multiply proclaimed in the EU) regulation (see Figure 8).

Therefore, in my opinion, the proposed alternative concept not only reflects a balance of interests of
the parties, but also is a cheaper tool for the EU to achieve the goals of their decarbonization policy,
and will allow Russia to secure a new demand niche in the EU market as part of its participation in
the EU decarbonization program — a new market segment of demand for natural gas to be used for
producing “clean” H» (without direct CO2 emissions).

We are developing and discussing this concept within Work Stream 2 “Internal Markets” of the EU-
Russia Gas Advisory Council (WS2 GAC)*® which today stays as the only one working body of the
Energy Dialogue which remains operational, as stated both at the sites of Russian Ministry of Energy
and DG ENERGY of European Commission (see Figure 13).

Figure 13. Gas Coordinators of Russia-EU Russian Ministry of Energy:
Advisory Council Energy Dialogue #..In Spring 2014 Russia-EU Energy Dialogue was frozen
. Russia - Minister of Energy at EU initiative, Expert Work Stream 2 on Internal
under Coordinators EU — Commissiones on Energy markets, among three existing WSs of GAC, is practically
of Russia-EU Energy - the only one working body of the Energy Dialogue»
Dialogue, 2011 till ‘ (https://minenergo.gav.ru/node/14646)

d Noada £U Advisars Cousal DG ENERGY, European Commission:
nowadays ~ISaEl e Anvsony tomnc #«The EU-Russia energy dialogue... has been on hold
Co-Chalrs: since 2014... Only the technical work-stream on internal
Russia — Anatoly Yanovsky 3 : AN
LA ST market issues under the previous FU-Russia Gas
EU - Philip Lowe (2011-2013), il o - : i
Klaus-Dieter Borchardt (2014-2020) Ad Council (GAC Ws2) rgmams gperatlona »
ec.europa.eu/energy/topics/international.

Co-speakers:

b — - cooperation/key-partner-countries-and-
Russia -{Vladimir Feygin )
reglons/russia_en)
EU —Jonathan Stern e e
T

Work Stream 1 Work Stream 2 Work Stream 3

«Long-term gas uinternal markets» aGas infrastructures
scenarios and forecasts» Co-chairs: Co-chairs
Co-chairs Russia — Andrey Konoplyanik Russia — Theodore Shtilkingd
Russia ’ EU — Walter Boltz (2011-2019), EU - Stephan Kampues
EU — lonathan Stermn Wim Groenendijk (since 2020)

The views presented in this article do not necessarily reflect the official position of Gazprom Group
and/or Russian authorities and are the sole responsibility of this author.

Research is undertaken with financial support of the Russian Foundation for Fundamental Research within
project #19-010-00782 “Influence of new technologies on global competition on raw materials markets”

All publications and presentations of this author are available from his website www.konoplyanik.ru.

16 Work Stream 2 “Internal Markets” of the EU-Russia Gas Advisory Council (WS2 GAC) webpage at the website of
the Russian Ministry of Energy: (https://minenergo.gov.ru/node/14646)
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EU AND CHINA -
COMPETITION ON THE RENEWABLE ENERGY MARKET

The competition between European Union countries and Chinese business perhaps won’t be a dis-
covery. This kind of relationship between these two regions is a long-established and well-known
fact, but we would like to state all the facts we have collected and make some development forecasts
in this issue.

It is worth starting with the fact that in the energy sector, innovation and investment are two interre-
lated things. So, practically any implementation of innovative technologies is attractive for invest-
ment and it’s at the service of many countries. The first evidence came from the energy crisis in the
1973, when countries began to look for new energy use options and develop their energy security.
This led to the situation when in the early 1970s European and Asian countries began to develop
nuclear energy, and now we can see that today they are one of the main producers of this type of
energy. The largest numbers of reactors are located in these countries, for example, there are 58 re-
actors in operation and 1 reactor under construction in France; and there are 48 reactors on operation
and 11 — under construction in China. These two countries are the leaders of nuclear energy produc-
tion after USA.Y’

Then in the 1990s, all the countries started to introduce renewable energy sources and technologies. It was
the time when the total production of solar and wind energy in the world did not exceed 5 terawatt-hours.
However, starting from European countries such as Norway or Sweden in 1990 during the next 20 years
this type of energy began to spread to the whole world. Nowadays, due to the interest in the technology
development for the production of this type of energy, the share of primary energy from renewable sources
constantly growing, even in non-developed countries. The leaders of the production now are only
strengthening their positions, especially as we can consider — it’s China (the energy capacity of solar and
wind power approximately — 450 000 MW). And only one European country can be competitive against
it, and it is Germany with the solar and wind energy capacity of 110 000 MW.8

The beginning of the 21 decade is driven by attempts to use natural gas, and it led to the LNG emer-
gence on the global energy market. Now we suppose that LNG is a steadily developing type of energy.
There are 24 terminals in operation in Europe and even more than 18 terminals in China, plus termi-
nals in other Asian countries: Japan, Taiwan, South Korea and etc. In the beginning of 2010, China
began to become a major economic actor, by this time it has already actively penetrated both nuclear
and renewable energy and even in LNG transportation, with its capital and technologies, conquering
the Global energy market.°

17 Source: IEA / The Database on Nuclear Power Reactors / URL: https://pris.iaea.org/pris/
18 Source: Ourworldindata / Energy consumption and production / URL: https://ourworldindata.org/energy
19 Source: Snamatlas / LNG Global market / URL: http://www.snamatlas.it/global_Ing_market
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The main instrument of influences is capital. China's investments in the energy sector around the
world for the period from 2012 to 2020 almost reach $500 billion.? It’s not surprisingly that the
direction of investment also can be easily explained. Firstly, these are the third world countries,
with a huge amount of resources and a practical lack of state control. Secondly, these are the
countries, which are in the zone of the New Silk Road initiative. And thirdly, these are European
countries with their innovative ideas and technologies. Apropos, the investment policy of China
for this period covered almost all EU countries and even took some superiority. And now it con-
tinues growing, for example: at the present days, the comprehensive strategic partnership between
China and Denmark is developing, and China has good cooperation relations with the Autono-
mous territory of Denmark - Greenland. The Chinese government encourages and supports com-
panies interested in developing the Arctic in accordance with law, ecology, cooperation and mar-
ket principles.

Despite the fact that many countries oppose China's investment intervention in their projects, the
development of a hydrogen economy is on our agenda. It requires funds and technological moderni-
zation, so most likely this will lead to a new development of economic relations between the coun-
tries. There are countless business opportunities related to the hydrogen economy, from equipment
for the production and processing of green hydrogen to national and international transportation by
pipeline or ships to its end-use in various applications such as fuel cells. The competition between
Europe and China for emission-free hydrogen technologies could be one of the defining business
stories in the global effort to stop climate change. Having a painful experience in the production of
solar photovoltaic cells, Europe does not take risks with hydrogen.

In an effort to surpass China realizes its ambitions to become a climate-neutral country, Europe has
launched a massive push for clean hydrogen to decarbonize industry and aviation and provide prom-
ising export opportunities. Green hydrogen is seen as the key to achieving "net zero" emission targets,
but global adoption of this technology will not be possible without a sharp drop in prices. This could
make competition between the EU and China critical to global decarbonisation efforts.

Having studied the doctrine of July 2020, it is obvious that the European Union is ready to invest its
funds, but other countries also focused on this, as it is shown in the Figure 1.

European manufacturers are clearly leading the way when it comes to efficiency, scalability and flex-
ibility, while Chinese competitors use simpler technologies but enjoy cost advantages. Currently,
Chinese manufacturers of electrolyzers have begun to compete with European companies, because
they mainly sell them domestically and to markets other than Western Europe, Australia and the
United States, BNEF reports. Moreover, the country is a major importer of European hydrogen tech-
nologies.

China with its capital cannot stand aside the energy development. They are interested in investment
attractive projects both within the country and abroad. As example: Chinese-Finnish (paroheimer

20 Source: AEI / Chinese Investments / URL: https://www.aei.org/china-global-investment-tracker/
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Eco-City Design Co., Ltd.) ecological map of Mentogou vision valley 30 km from Beijing in 2016.
In the field of environmental science and technology, a low-carbon city and a green Beijing will be
built.

At the same time, while the production of green or blue hydrogen in sufficient quantities seems to us
an impossible task, the interests of European countries and China may collide on the territory of
African countries. There, the prospects for the production of gray or black hydrogen are unusually
high. The fight for green hydrogen with Europe will be determined by the decisions of the Chinese
government. The country began to promote hydrogen technology through policies at the national,
provincial and municipal levels. However, China has not committed to becoming climate neutral,
unlike Europe; it has placed much less emphasis on green hydrogen.

Figure 1 — The examples of Hydrogen prospects
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Source: European Commission

China does not yet have a specific "green hydrogen” strategy or detailed targets, but the local industry
predicts a growing role for emission-free gas. For example, an official document from the Chinese
hydrogen Alliance, which consists of companies, universities and research institutes, predicted in
2019 that by the middle of the century, most of the hydrogen production will switch from fossil fuels
to renewable energy sources.

To conclude we would like to draw the attention that two poles are being formed on the world energy
markets. These are the EU countries against China with Japan. Despite the fact that they are rivals,
they still have to cooperate at this stage of innovative energy development.
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The EU Hydrogen Strategy: Challenges and next steps

In July 2020 the EU Commission launched its Hydrogen Strategy as a key part of its plans to be net
zero by 2020. In December 2020 the EU Council, representing Member States, broadly endorsed the
Commissions strategy, and tasked it with developing more detailed proposals to put it into practice.
A number of European countries including Germany, Netherlands, France and Spain have launched
their own hydrogen strategies. The UK, which is no longer a member of the EU but still a major
player in European energy markets, will launch its hydrogen strategy in spring this year having high-
lighted the importance of hydrogen in its recent Energy White Paper. All these strategies share similar
grand ambitions for hydrogen as a means to decarbonising the economy; they also all face the same
challenge, namely, how to develop policies and regulation which will enable a hydrogen market to
develop from scratch.

A number of commentators have fallen prey to the temptation to think of hydrogen market regulation in
terms similar to the gas market liberalisation that has been implemented in the last 20 plus years in Euro-
pean markets. Indeed, the EU Strategy talks about a desire for a liquid market with commaodity-based
hydrogen trading and cross border trade. Recent German proposals appear to mimic elements of the Third
Gas Directive with calls for ‘ownership unbundling’ to be maintained in the new hydrogen world. It is
easy to understand the temptation given the gaseous nature of hydrogen, and proposals for European
pipeline networks to transport hydrogen from centres of production such as electrolysers linked to off-
shore wind to customers far away. However, it is always worth asking what is the problem, that regulation
is trying to fix? In the case of natural gas markets, the problem was vertically integrated incumbents who
controlled both the supply of natural gas and the infrastructure used to transport it, and who were therefore
able to stifle competition. New entrants could not easily access either supplies of gas or the means to
deliver it to customers. Customers had no real alternatives to their use of natural gas, and hence were
dependent on the incumbents. Fortunately, for European natural gas consumers EU regulation has solved
these problems, and the EU now has a thriving competitive natural gas market.

Clearly, the situation is very different for hydrogen. Other than a few niches in the chemicals and
refining sector, there is neither widespread demand for, nor supply of, hydrogen, let alone a developed
pipeline network controlled by dominant incumbents. Many consumers wishing to decarbonise have
alternatives such as electrification or Carbon Capture and Storage, as well as different hydrogen sup-
pliers. Whilst it is conceivable, that the hydrogen market could become controlled by a few players,
this seems unlikely unless competition authorities and regulators are asleep at the wheel over the next
thirty years. In this light copying and pasting existing natural gas regulation seems pointless, or even
counter-productive. This is because anything which makes it more difficult for hydrogen value chains
to develop will delay the hydrogen’s widespread deployment, and hence delay the decarbonisation
which all the hydrogen strategies wish to enable. Hydrogen already faces very great obstacles. Unlike
natural gas, which was a profitable and self-financing industry when it was liberalised, hydrogen will
need government support to develop. Natural gas was competitive with alternative fuels as the gas
market developed in Europe, hydrogen currently is not. Governments will need to subsidise the
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production or consumption of hydrogen, or make alternatives such as unabated fossil fuels more ex-
pensive, or compel the use of hydrogen by consumers.

Given these challenges it makes sense to try and minimise any other burdens on those companies trying
to develop hydrogen value chains, such as regulation. Current EU regulation for natural gas was devel-
oped for a mature and profitable industry. Even so the legislation recognises circumstances where the full
framework may be either undesirable or unnecessary. Article 36 allows exemptions for natural gas infra-
structure projects such as LNG terminals or interconnectors, which are too risky to go ahead without an
exemption. Many projects such as the TAP pipeline between Greece and Italy or the Gate LNG terminal
in the Netherlands have benefitted from such exemptions. Article 49 allows derogations for ‘emergent’
markets or where the market is not mature enough to support competition based on the full regulatory
framework. Finland benefitted from such a derogation until 2020. Both Article 36 and 49 therefore offer
useful precedents for policy makers considering how to regulate hydrogen markets. Hydrogen projects
would certainly qualify as risky, and as noted above a hydrogen market does not yet exist, let alone qualify
as emergent. Both approaches also have the advantage of ensuring that regulatory oversight is maintained
to prevent the entrenchment of dominant incumbents, either through time limits on the exemption period
or by the use of economic tests. But crucially they would give hydrogen project developers one less thing
to worry about, and regulatory certainty within the parameters of their exemption or derogation.

Grand ambitions for future liquid hydrogen markets are admirable, and hopefully such markets will de-
velop. It is clear hydrogen has a key role to play in enabling us to decarbonise economies. But policymak-
ers should focus on what they can do today to support the development of hydrogen. An approach based
on the thinking underpinning Articles 36 and 49 of the Gas Directive could be one way forward. What
policy makers should not do is create a framework based on that of natural gas when the conditions for
hydrogen today are so completely different. It is no good worrying about the creation of future dominant
incumbents in hydrogen if the solution means that a hydrogen market fails to develop in the first place.

Michael Kranhold, 50Hertz Transmisssion GmbH
Co-author: Polina Sokolnikova, M.Sc., Berlin, Germany

From 60 to 100 by 2032 — New energy for a strong economy
50 Hertz is a part of a European network
As one of four transmission electricty network operators in Germany, 50Hertz is responsible for
transporting electricity at the highest voltage level. 50Hertz network area includes the east Germany,
Berlin and Hamburg. The grid area of 50Herz is shown in the figure Fig. 1.
50 Hertz is a part of a European network and cooperates directly with colleagues across Europe. In

2010 50Hertz was sold to the Belgian transmission system operator Elia and the Australian IFM
Global Infrastructure Fund. Elia initially held 60% of the shares, IFM the remaining 40%. In 2018
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IFM sold its shares to Elia and the KfW banking group. The shareholders of 50Hertz are currently
the Belgian holding Elia Group (80 percent) and the KfW banking group with 20 percent. Eurogrid
holds 100 percent of the shares in 50Hertz Transmission GmbH. 50Hertz Transmission GmbH has
an interest in 50Hertz Offshore GmbH ("50Hertz Offshore™) and other companies such as Elia Grid
International, European Energy Exchange AG ("EEX"), Joint Allocation Office SA ("JAQ"),
TSCNET Services GmbH (" TSCNET ) and Coreso SA (*“ Coreso ) (see Fig. 2).
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Fig. 1. 50Hertz grid area
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Fig. 2. The company structure of 50Hertz and its company shares as of 4th March 2020
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As part of the European network, the 50Hertz transmission network is directly linked to the neighboring
countries: Poland (PSE), the Czech Republic (CEPS) and Denmark (Energinet.dk). The European trans-
mission system operators work closely together. The goal of EU is to create an internal electricity market.
50Hertz is involved in a variety of European projects and initiatives. European Network of Transmission
System Operators for Electricity (ENTSO-E) coordinates these activities and 50Hertz is very active in
this association. The coupling of the national electricity markets in Europe creates perfect conditions for
constantly growing cross-border electricity trading. The transmission capacities between the countries
lead to a lively exchange of energy, the electricity supply in the EU is becoming more efficient and more
climate-neutral. In addition, the cross-border lines contribute to balance fluctuation in generation. The
requirements for cross-border electricity transport are constantly increasing due to the growing European
electricity trade. As a part of the European electricity market, 50Hertz is working closely with the other
European transmission system operators on various projects [1].

However, the existing transmission capacities of the cross-border interconnectors are often not suffi-
cient for this. Therefore, the available line capacities must be managed in a non-discriminatory man-
ner according to market-oriented and transparent procedures [1].

The Transmission System Operator 50Hertz. Tasks

50Hertz operates the electricity grids of 150, 220 and 380 kV, which are used to transport electrical
energy over long distances. 50Hertz grid has a circuit length of around 10,490 kilometers. Due to the
central location of 50Hertz in Europe, it plays an important role in international flow of electricity.
That is why, the company keeps optimizing the interconnection and grid expansion. 50Hertz is work-
ing consistently on the successful energy transition - as grid owner, system leader, market developer
and trustee. 50Hertz connects large-scale generators and consumers (including offshore) to the grid.
With the energy transition, the energy supply system has fundamentally changed and has become
much more complex. Renewable energies are increasingly being fed into the grid directly or via the
distribution grids. Wind energy is the most important renewable energy in Germany. Around 36 per-
cent of the completely installed wind power of the country is fed into 50Hertz’s grid, which is around
18,346 MW onshore and 1,068 MW offshore, mostly in northern Germany. 21 MW of wind power
are expected by the year 2020. Today, the share of renewable energies in electricity consumption in
the 50 Hertz grid area is 60 percent (see Fig. 3).
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Fig. 3. Development of RE generation in the 50Hertz grid area
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The share of RES in total gross electricity consumption in Germany in 2019 was already 43 % [2] .
For comparison: In 2010 the share of renewable energies was 16.9 percent (see Fig. 4). It can be seen
that wind, sun and biomass are already the most important sources of power supply in Germany [2].
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Fig. 4. RES development in Germany

From 60 to 100 by 2032 - New Energy for a Strong Economy

Renewable Energy Sources Act (EEG) promoted a rapid expansion of renewable energies in Ger-
many. By 2030, the share of renewable energies in the electricity supply should be increased at
least to 65 percent [1]. The most ambitious energy policy goal of EU, according to the European
Green Deal, is a climate neutral continent by 2050 [3]. To achieve this goal, a cooperative work
of all German TSO is needed. That means: the faster the goal of a power supply based predomi-
nantly on sustainable energy sources is achieved in a region, the more attractive this area will be
as an industrial location. That is why 50Hertz have launched the initiative with the title "From 60
to 100 by 2032 - New Energy for a Strong Economy". By the year 2032, the entire electricity
consumption in the 50Hertz grid area should be 100 percent renewable energies over the year. In
2019 this proportion was 60 percent. Politicians are sending out not only an energy and climate
policy, but also an industrial policy signal: Energy-intensive companies need green electricity if
they want to produce in a climate-neutral manner. These companies will want to stay at the loca-
tions or settle there where they can cover their electricity needs entirely from renewable energies
and thus decarbonize their processes [1].

One of the main challenges that Germany faces now is to balance the increasing distance between
consumption of energy in the south and the production of renewable energy in the north of Germany.
Therefore, increasing transmission capacities to connect consumption centers with RES generation
needs to be in the focus in national and European energy policy with a strategic grid development in
a European context for a successful energy transition. The power grids are increasingly developing
into the central infrastructure for climate protection. They have to be optimized and expanded in order
to be able to integrate and transport the increasing share of fluctuating renewable electricity sources.
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The power grids becoming the central interface for sector coupling, namely in the transport and heat-
ing sector as well as in industrial processes [1]. 50Hertz participates in projects to use surplus renew-
able energy for power-to-heat and power-to-gas, where appropriate. Sector coupling is entering a
crucial phase. In the future, electricity will not only be consumed directly and used for electromobility
and heat pumps, but also as Power-to-X for district heating and industrial processes. Hydrogen in the
medium and long term will be obtained exclusively from renewable energies. This requires infra-
structures that can be set up efficiently in cooperation with network operators [3]

Electricity is primanily used for
power supply.

Elacincily will remain 1o be a Electricity needs strong
valuable commodity, and flexible grids

* *

#* *

Electricity is an Indispansable Elactricity contributes to the decarbonisation
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Electnicity should be
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Fig. 5. Grids for power from renewable sources

Together with politics and society, 50Hertz will increase all of the potentials that is required for the
100 percent renewable target. This also means active support of developing further renewable energy
potentials on land and at sea. 50Hertz is thus accelerating the energy transition and making it easier
for established and new industries in its grid area to access green electricity. 50Hert is investing in a
strong transmission network and is using all the technical possibilities that contribute to higher utili-
zation of the networks and can therefore transport more electricity. 50Hertz is expanding its leading
role in the control of the electricity grid and the company is developing innovative solutions to ensure
that electricity supplies remain secure in a world with less fossil-fueled power plants [1].

Thanks to the big share of electricity from renewable energies in the 50Hertz network, the company helps
ensure that the 50Hertz grid area will be attractive as an industrial location. Industry needs green electricity
if it wants to produce climate-neutrally in Germany and Europe in the future. This includes not only the
classic basic industries of steel, copper, aluminum, chemicals and cement, but also new players such as
the digital industry with its energy-intensive data centers (Fig. 6). All of these companies will want to
stay or settle there where they can meet their electricity needs entirely from renewable energies [3].
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Supply Demand Conditions

Fig. 6. An industrial policy initiative

The energy world of tomorrow is largely a world without conventional fossil fuel power plants. For
the 50Hertz grid area, this means the challenge of keeping the electrical system safe and stable at all
times with the help of the innovative technologies. 50Hertz is fully committed to digitalization when
integrating renewable energies into the grid and controlling the electrical system. This is the only way
we can achieve the necessary flexibility in a highly volatile environment. Complex digital technology
plays an increasingly important role in an electrical grid that is becoming more flexible. When creat-
ing generation, consumption and load forecasts for the networks and operating resources, 50Hertz
will increasingly use artificial intelligence in the future [3].

Conclusion

Global challenges such as increasing global warming shape the social and political goals. The 50Hertz
initiative goes together with the new, ambitious European energy and climate policy: According to
the "European Green Deal”, Europe is to become the first climate-neutral continent by 2050. It is
therefore important that 50Hertz has set itself the goal, namely 100 percent of the electricity demand
in its grid area from renewable energies - and thus making a concrete contribution to achieving Ger-
many's climate targets [1].
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Shifts in Russia — U.S. relations under the Biden administration:
environmental and energy outlook

Speaking about prospects for Russia — U.S. relations under new American administration one can
be certain about complex pattern of these relations without qualifying them as positive or nega-
tive. These relations are too sophisticated to be determined in such terms. However, certain reg-
ularities could be revealed in Russia-U.S. relations since 1990s. These relations if chronologically
divided by the U.S. presidential administrations experience and demonstrate substantial optimism
in the beginning and pessimism in the end of each U.S. president’s rule. Such optimism and
pessimism is found on either side of the political fence. This regularity does not depend on the
length of residence of the president in the White House: one or two terms and a visa-a-vis on a
Russian side. Bill Clinton, George W. Bush, Barack Obama, Donald Trump wrap up their rule by
completely losing mutual understanding in Russia — U.S. relations with Boris Yeltsin, Vladimir
Putin, Dmitry Medvedev and Vladimir Putin again.

Joseph Biden administration possesses a potential to break this regularity offering no signals for op-
timistic beginning of a new phase of relations. Changed nature of bilateral relations does not allow
anymore developing collaboration on strategic grounds only. The White House and Kremlin seek to
preserve and extend the New START pact. However, consensus in strategic area cannot and is not
set to revitalize full agenda of Russia-U.S. relations.
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Current discussion leads us to 4 questions: 1) What has happened in the United States as a result of
the 2020 elections? 2) What has not happen as a result of the 2020 elections? 3) What will not change
in approaches to foreign policy and Russia in particular after the elections? and 4) What changes the
Biden U.S. administration will introduce? All these issues will be examined through the prism of
Russian foreign policy vector, energy and environment.

1) What has happened? The results of elections turned to be very controversial and reveled that in-
struments of political technologies worked better than party ideology within this election campaign.
By the end of 2020 political struggle the United States obtained a powerful combination of executive
and legislative branches controlled by the Democratic party. Such a combination provides for greater
flexibility in decision making process in field of domestic and foreign policy. Washington bureau-
cracy and mass media momentarily have taken a course on detrumpinization of the U.S. political
environment. Detrumpinization blitzkrieg will be enforced till the next congressional and gubernato-
rial elections to maintain current balance of Democratic-Republican power with the purpose to
strengthen Democratic front by the next presidential elections. Democratic Party will avail itself of
the opportunity to strengthen its positions within one electoral cycle. This strategy could push Trump
electorate and moderate republicans to radicalization. So elections results contribute to a strong feel-
ing of forthcoming substantial changes in policy making of a new administration. However, this feel-
ing will not necessarily become true.

2) What has not happened? The election system of the United States has fallen in a systemic crisis,
hasn’t it? The answer is negative. Has it worked properly within existing limits? The answer is posi-
tive. Election system of the United States has not fallen and proved its sustainability. Regardless of
all misinterpretations and criticism of its principles, claims about its inability to lawfully reveal po-
litical preferences not elites but voters, it has produced electoral products for legislative and executive
institutions, which will be recognized by both parties. In other words value of statements concerning
crisis of American election system seem to be exaggerated.

Another exaggeration relates to lack of confidence and distrust of American voters to electoral sys-
tem. Distrust and lack of confidence may relate to political and economic elites and institutions, but
definitely not electoral system. The 2020 presidential elections (congressional, state level and munic-
ipal elections as well) have demonstrated a record voter turnout for more than a century reaching
158,5 min voters casting their ballots. Such striking indicators of electoral behavior prove that voters
of different political camps trust in the fairness of the U.S. elections.

Regardless of the evident polarization of American society the results of elections will be gradually
formalized and recognized according to the U.S. law. Polarization will not lead to any form of revo-
lution.

3) What will remain as key characteristics of the Biden administration? Expectations of large scale
political reforms will not necessarily meet significant changes domestically or internationally. It
would be rather reasonable to anticipate succession, continuity and consistency especially in the U.S.
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foreign policy. Regardless of all criticism of President Trump values and approaches many of them
will remain as political instruments for the Biden administration.

i) Russian vector of the Biden administration foreign policy will not be significantly modified neither
by executive nor by legislative institutions. A bipartisan and multi institutional consensus has been
reached in Washington D.C. with regard to Russia. Russia is perceived as an adversary and the USA
will continue policy of containment of Russia. China is also perceived as an adversary. However,
these two actors are seen and treated differently. Russia is considered as a declining power, and that
is why it is weaker opponent than China. Many American experts honestly believe that in a long run
Russia will join the West striving for protection from rising China. Thus extension of the U.S. pres-
sure on Russia and Russian projects to remain a feature of the U.S. foreign policy under a new ad-
ministration.

ii) Besides bipartisan solidarity on Russian track that had been formed in Washington before the
elections Joe Biden himself possesses a well-developed sense of priories, which he has inherited from
President Obama administration. Russia will remain the issue of domestic policy in the United States.
This relates to allegations of Russia about meddling into the U.S. elections, improper cyber activity
and influencing U.S. energy market, human rights etc. This sends a warning signal to any friendly
efforts on Russian track.

iii) Containment of both Russia and China will gain a new shape of multilateral efforts by the USA
in collaboration with its allies. The role of the European Union in this filed will increase. However,
the Biden administration will continue to consider the EU rather as an instrument than a partner for
such containment.

iv) The U.S. will actively constrain and challenge Russia geopolitically in post Soviet area and eco-
nomically in Europe limiting Russia’s energy ambitions. Russian energy projects of different nature
in EU will face countermeasures initiated by the United States. Any Russia-EU energy projects will
be seen through the prism of securitization. This practice dates back to 1970-1980 when the U.S.
efforts had been focused on preventing of Soviet gas import to Europe. Thus in 1980s Secretary of
State George Shultz repeatedly discouraged Federal Republic of Germany from initiating gas projects
with the USSR because of military security concerns.

v) Economic interests of Russian counterparts will fall in line with the concept of president Trump
administration of fair trade dominating over free trade, which will be maintained by the Biden ad-
ministration. Potential economic gains of the U.S. allies versus political, geopolitical and economic
priorities of the Biden administration will be disregarded. In such a situation consensus hardly to be
found. The U.S. approach to international energy mega projects could be illustrated by the Keystone
XL long term construction. The project meets strong federal authorities’ opposition and its destiny
depends on the political party in control of the highest executive office and legislature. The Obama
administration suspended the project, the Trump administration revived construction, the Biden ad-
ministration promises to put the project on pause. Democratic presidents: Obama and Biden apply
environmental and political agenda for preventing the project to be implemented. If environmental
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modus operandi is performed as a response to social-political demand than political opposition to the
project rests on the economic grounds. Experts believe that Koch brothers (principle project benefi-
ciaries) financial collaboration with the Republican party plays a crucial role in the Kestone XL des-
tiny. In this context interests of Canadian beneficiaries are disregarded.

The “Nord Stream — 2” and “Kestone XL” projects cannot be technically compared because they are
implemented in different geopolitical environments, however it would be reasonable to anticipate
concurrent approaches to both projects.

With such a background there is no ground to expect that the President Trump approach to interna-
tional trade as asymmetrical bilateral trade will be modified.

4) What novelties the Biden administration will incorporate? Inevitably, it will introduce certain up-
grades of priorities for the next four years. Substantial part of them will concern a reconstruction and
restoration of pre-Trump United States priorities while others will relate to modern challenges (e.g.
pandemic, cyber security, ecological systems and technological ecosystems).

i) In the near future one will observe reemergence of a so-called “Collective West” (Consolidated
West). The Biden administration will make substantial efforts to compensate four years of Trump
decollectivization of the West by joint international initiatives. Initiatives may have existential nature
such as climate change prevention and protection of human rights or situational character such as
educating certain actors (China, Russia, Iran etc.) about their roles in international system. Western
allies will be more than welcome to join collective efforts.

ii) Thus, the USA will face a challenge of reestablishment of international reputation and green lead-
ership. This will lead to rolling back to environmental, energy saving, end carbon emissions policies
domestically and to multilateral environmental protection mechanisms internationally. Climate
change has become one of top priorities of Biden-Harris administration. In light of restoration of
international image, the new administration will need to go far beyond rejoining Paris agreement.
Paris agreement as a global environmental protection institution turned to be not that vulnerable with-
out the U.S. membership, it has not collapsed after the U.S. withdrawal (as other international insti-
tutions after the U.S. has left). The U.S. return to Paris agreement reaffirms that in international en-
vironmental domain the role of the United States has been modified from a deal-maker to deal-taker.

iii) Institutional analysis and appointments to the key positions in the new administration confirm
seriousness of electoral promises of Joe Biden in greening the U.S. policy. John Kerry, former Sec-
retary of State (2013-2017), Democratic party nominee for president (2004) will become Special
presidential envoy for climate. John Kerry will become a cabinet-level official sitting on the National
Security Council. For the first time National Security Council will embrace an official who is respon-
sible for climate change. On the one hand, such introduction to the National Security Council signifies
recognition of a climate change as a national security challenge. On the other hand, this implantation
is a child of political necessity. Securitization of climate change agenda on a federal level was raised
by Bernie Sanders during presidential campaign in 2016. However, his enthusiasm was not shared by
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his fellow party members. Additionally the Biden administration has announced establishment of a
White House climate director with responsibilities for domestic environmental issues.

iv) Environmental dimension of the Biden administration opens practical opportunity for Russia-U.S.
dialogue in field of climate change prevention and environmental protection. Russia — U.S. agenda,
if such positive agenda exists, is quite limited. Non-contentious character of collaboration in environ-
mental domain puts it apart from other potential Russia-U.S. common agendas: energy supplies, Arc-
tic, strategic and regional security, human rights, etc.

Wrapping up abovementioned hypotheses one can come to a conclusion that forthcoming foreign
policy of the Biden administration will have confrontational characteristics: rhetoric, instruments and
actions. Tension in Russia-U.S. relations will likely increase from the very beginning of the Biden
administration term. Russian agenda in the USA, American agenda in Russia are perceived as toxic
one. Modern Russia-U.S. relations are locked in a security agenda. Progress in Russia-U.S. dialogue
will depend on other selected issues, potentially, environmental agenda.

Russia will continue experiencing difficulties with its energy projects caused by the US economic
and political pressure. Pressure may be imposed by enacted sanctions or gain other forms: e.g. mes-
sages from the U.S. legislators to corporations involved into energy projects informing them about
potential losses if collaboration with Russia continues.

As we speak Department of State, Department of Energy officers are calling EU corporations with a
simple message: “We have an Offer You cannot Refuse”.

Martin Jirusek, Ph.D.,
Faculty of Social Studies,
Masaryk University,
Czech Republic

EU’s ‘Green’ Policies in Central Europe: The Source of Conflict?

Introduction

In the past decade, the European Union (EU) has become the global torchbearer in introducing
policies fighting climate change. It regularly sets goals for decreasing greenhouse gasses (GHG)
and supports non-fossil fuels. In 2019, the EU stepped up the game by setting an ambitious long-
term goal for the three following decades — to reach carbon neutrality by 2050. The deal did not
come up easily and put the ‘old” members at odds with several ‘new’, mostly post-communist,
member states. Consequently, this ambitious goal revealed persisting cleavages within the Union
and an over-arching and largely political nature of energy and climate policies. It became apparent
that the East-West divide is still persistent after all, at least in areas tied to the economic model
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formerly implemented in the region. For its part, the Czech Republic has so far shown only a limited
dedication to the EU-wide goals. The following text takes inventory of the Czech attitude in two
recent years and puts it into a broader context.

Context

The EU’s goal of climate neutrality by 2050 essentially means that the EU and its members have
to take actions to balance out its GHG emissions so that the final production of the entire Union
will be net-zero. The path to this long-term goal will be paved by shorter-term goals, among which
the most immediate one is set for the upcoming decade. The EU’s climate policies have always
been a sensitive topic given the structural and energy mix differences among its members, however,
since the fight against the climate change became the Union’s flagship policy, these differences
became even more glaring, especially between the ‘old” and the ‘new’ members. In this sense, the
most apparent and impactful differences stem out of the economic structure. The central and eastern
European (CEE) states that joined the EU after 2000 were mostly post-communist countries, typical
for significantly different economic structure compared to the ‘old” members. These new member
states have been known for a generally higher share of industry in their economies, a feature stem-
ming from a different economic model implemented in the second half of the 20™ century when
they focused on heavy industry and manufacturing. This developmental path, inspired mainly by
the model implemented in the Soviet Union, has resulted in relatively higher energy intensity (i.e.,
unit of energy needed to produce a unit of GDP) compared to countries in western Europe (“How
Efficient Are We in Our Consumption of Energy?” n.d.). The economic restructuring, which started
in the 1990s, did result in a shift in the economic structure towards a more service sector-based
economy, the difference is, however, still significant. Nowadays, the pressure to decrease GHG
highlights these differences even more. Although the post-communist states in CEE have been able
to cut their emissions significantly, much of this decrease came as a result of a downturn in the
industrial sectors in the aftermath of the political changes in the early 1990s. Still, as many of the
CEE states have continued to rely on manufacturing as the backbone of their economies, their en-
ergy intensity is still relatively higher compared to western EU members. As a result, we can still
see the East-West divide in the EU.

On top of it, similarly to other countries, CEE states will also need to phase out coal-based power
generation in the future, a task that seems especially daunting in countries like Poland, where coal-
based production still assumes almost 80% of the mix (“Poland: Energy Production Mix 2020-2040 |
Statista” 15 August 2019). Therefore, as cutting GHG emissions results in a relatively higher impact
in energy-intensive, manufacturing-based economies, the CEE states are concerned that they will be
disproportionally burdened. Recently, the issue is becoming politicized and may be detrimental to the
EU’s image in these states. The EU’s effort to unite its members in a fight against the climate change
may thus backfire in the form of heightened internal tensions. The Brussels now has to be wary of
such development especially in times when its relations with the Czech Republic, Hungary and Po-
land soured over financial and legal disputes respectively?.

21 In the Czech case, the disputes are related to the PM'’s conflict of interest and related EU subsidies while Poland and
Hungary have been in a row for the proposed rule of law budgetary conditionality.
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Pollution-Cutting Ambitions in Light of the Post-Pandemic Recovery and the Czech Position
In 2019, the European Commission came with a bold proposal that the EU should become climate-
neutral by 2050, meaning that the emission impact on the climate should be net-zero (“2050 Long-
Term Strategy | Climate Action” n.d.). The proposition of the plan commonly known as the Euro-
pean Green Deal entails emission curbing and offsetting or balancing out polluting production,
which cannot be phased out (e.g., carbon sequestration, afforestation, etc.). It was apparent right
from the beginning that this target is both very ambitious and potentially sensitive and that CEE
countries will likely not be the most enthusiastic supporters of the plan for the reasons stated above.
These pessimistic expectations were largely met as Poland, Czech Republic, Hungary, and Estonia
were unwilling to come to terms with the rest of the EU on the plan’s features. The main sticking
point was the deadline introducing the measures, but as it later turned out, there were also disagree-
ments on which technologies will be accepted as the low-carbon energy solution. In any case, at
the summit in June 2019, these four countries prevented reaching the consensus, and the final deal
was thus postponed (“EU Climate Deal Falls at Summit, Four Countries Wield the Axe —
EURACTIV.Com” 21 June 2019).

As for the Czech Republic, its resistance, similar to the other resisting sceptical states, was based on
the concerns over the impact of the transition on the country’s industrial sector, economic structure
and, consequently, employment. For the current Czech government, which closely follows public
sentiments, the support for the EU’s plan posed a potentially sensitive, high-risk-low-reward option
(Osi¢ka and Cernoch 2017, 10-12). The Czech Republic also expressed its concerns about the dead-
line of the plan (i.e., 2050).

However, six months later, at the summit in December 2019, three out of the four originally resisting
states - Czech Republic, Hungary, and Estonia — were aboard as the EU promised financial support
to mitigate potentially harmful impacts of the transition on sensitive regions. What was instrumental,
especially for the Czech Republic and Hungary, was the rather vague yet politically important prom-
ise that reads as follows: “The European Council acknowledges the need to ensure energy security
and to respect the right of the Member States to decide on their energy mix and to choose the most
appropriate technologies. Some Member States have indicated that they use nuclear energy as part
of their national energy mix.” (“European Council Conclusions, 12 December 2019” n.d.). This
seemingly unimportant sentence hinted at the potential recognition of nuclear energy as a part of
individual countries” paths to climate neutrality. The political significance of this statement lies in the
fact that both the Czech Republic and Hungary rely heavily on nuclear energy for their power gener-
ation and are poised to increase the share of nuclear energy even more. Additionally, the Czech Re-
public tries to win the European Commission’s (EC) approval for state aid for the project of the new
nuclear unit in the Dukovany Nuclear Power Plant. The support for the Green Deal was thus seen as
an important step towards the eventual EC’s support in a ‘quid-pro-quo’ manner. Poland, for its part,
was still not part of the deal as it was promised to be given more time for the transition given its high
dependence on coal-based power generation (“Poland - Countries & Regions - IEA” n.d.; Osicka et
al. 2020).
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As unexpected as the coronavirus outbreak in 2020 was, the pandemic had a somewhat foreseea-
ble impact on the Czech position vis-a-vis the European Green Deal. As soon as March 2020, the
Czech Prime Minister let himself be heard that the EU should abandon the plan since the time is
not right given the pandemic (“Czech PM Urges EU to Ditch Green Deal amid Virus —
EURACTIV.Com” 17 March 2020; “Europe Should Forget about Green Deal, Focus on Coronavirus -
Czech PM | Reuters” 16 March 2020). The Czech PM hinted that, in his view, the economic recov-
ery and energy transition were two mutually exclusive goals. Such a position was hardly surpris-
ing given the previous, rather conditional, ‘yes’ to the EU’s climate plan. What was surprising,
though, was the country’s government radical change of attitude, which took place only two
months later when the Czech Minister of Environment backed the EU’s Green Deal-based recov-
ery plan. Although the changed view was expressed by the Minister of Environment and not the
Prime Minister at that time, it was nonetheless remarkable (“In Political U-Turn, Czechs Back
EU’s Green Recovery Plan — EURACTIV.Com” 26 May 2020). Nevertheless, it remains a ques-
tion what was behind this change of attitude. The situation in the Czech power generation and the
plan to build new nuclear unit may again provide a plausible explanation as the Czech government
wants the European Commission’s approval for the state aid for the new nuclear unit in the Du-
kovany Power Plant. Furthermore, the Czech government has been pushing the EU to recognize
nuclear energy as a possible path to decarbonization. Therefore, opposing the EU’s flagship en-
vironmental policy seemed like a sure way to alienate the Brussels against the government’s plans
and thus a very shortsighted policy.

Despite the apparent appeasement between the Czech government and the EU on the 2050 target,
differences remained in the short-term goal for the upcoming decade. Originally, the target was
40% cut in GHG compared to 1990 levels (“2030 Climate & Energy Framework | Climate Action”
n.d.). However, in September 2020, the Commission proposed a more ambitious target - 55%
reduction. In this sense, the goal was quite the opposite of what the Czech government was hoping
for in spring. Instead of seeing the pandemic as an obstacle to the ambitious transition plan, the
Commission saw the crisis as a springboard and an opportunity to rebuild the economy in a more
environmentally friendly way. As much as the Czech Republic was on board in terms of the 2050
goal at that time, it clearly was not ready to agree with a stricter target for the short-term outlook.
A month later, the government softened its position in a move, which resembled the spring turn-
over. Once it was made clear that the EU target will be collective and individualized GHG reduc-
tion goals for respective countries can be expected, Prague was on board again. It remains a
question whether the former Czech position was not just a result of misinterpretation since indi-
vidual targets within a broader framework are common in this regard and could have also been
expected in this case. In any case, at the December summit of 2020, the stricter 2030 climate
target as well as the 2050 goal, were legally established and agreed on respectively. The Czech
Republic agreed on the deal while simultaneously pushing for financial support and a more de-
tailed roadmap to the 2030 goal. These details will be a subject of negotiations the following year.
Similarly, it is yet to be seen what the details of the Czech contribution will look like and what
will be the concessions the country gets for the support (“EU Countries Agree 2030 Climate Goals
before Battle with Lawmakers — EURACTIV. Com” 18 December 2020).
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As much as the individual targets for the EU members are yet to be determined, what became apparent
in 2019 and 2020 was that the Czech support for the EU’s climate goals is highly conditional. For
that matter, the Czech Republic, or its current government for that matter, perceives its support as
transactional and the support does not stem from the country’s own policy goals. Instead, it is based
on more immediate-term targets and particular interests arising from the country’s internal issues.
Any tightening of the proposed targets, as suggested by the European parliament, may undermine the
support once again (“EU Countries Agree 2030 Climate Goals before Battle with Lawmakers —
EURACTIV.Com” 18 December 2020).

Although the Czech country’s representatives originally maintained that they could not go higher than
45% in promising GHG cuts by 2030, evidence shows that it was not for the lack of potential. When
taking a closer look, several areas appear to be ripe for improvements. The most glaring among them
is energy efficiency and support for renewable energy sources. However, stronger support for renew-
ables became a sensitive issue with a potential to alienate significant cohorts of voters (“Kontrolni
Zaveér z Kontrolni Akce 18/22 Podpora Environmentalni Politiky v Oblasti Pfijmi Vetejnych
Rozpocti” n.d.; Vicek et al. 2019, 141-44).

Conclusion

The development around the EU’s Green Deal amid the COVID-19 pandemic revealed the extent
to which the EU members are dedicated to the project. The Czech case turned out to be a clear
example of an opportunistic attitude, built on a transactional principle. As such, the Czech Re-
public showed a limited dedication to the project and used its eventual support as a bargaining
chip in order to win the Commission’s approval for the country’s specific energy goals. It is
apparent that the Czech attitude stems from the country’s characteristics, which represent the
rigid feature, as well as short- to mid-term goals, which represent rather tactical bargaining aimed
at gains in a more immediate future. The first factor entails mainly the Czech economic model,
which is common in countries in central and eastern Europe given their past development, while
the second one is determined by the current government’s goals. A thorough scrutiny of the Czech
readiness to embark on a journey to a low carbon future revealed that the country even falls behind
in meeting its own goals for the decade determined by the EU’s targets. In conclusion, the gov-
ernment’s policies are, in no small extent, politicized and hinged on the public sentiment, which
makes the country an unreliable partner on the European level.

The EU’s ambitious climate-related goals highlighted some deeply embedded structural differences
between its members, and even though it seems that after almost two years the agreement was
reached, the support is still rather uncertain. The central European members still see the impact of the
measures as potentially detrimental to their economies. If the EU decides to answer the calls to push
the measures further, the cleavages may appear too wide to be bridged. In times of less-than-ideal
relations between the Brussels and some CEE countries, these discrepancies may easily turn into a
much bigger political conflict.
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Russia and the global energy transformation post covid-19

Russia has been facing three economic recessions in the past 11 years. All were provoked by external
shocks and amplified by domestic factors. There will be more such external shocks provoked
by environmental degradations. Draughts, forest fires, floods but also, pandemics. Scientists of the
IPBES estimate that 1,7 million unknown viruses are within animals. Many unknown viruses are also
in Russia’s Arctic permafrost which is heating up four times the world average. Russia is the world’s
largest country on earth. It will be one of the most hit by climate change and environmental degrada-
tions. There will be huge financial consequences. Adaptation is important but not sufficient: mitiga-
tion strategies are key.

Russia and the EU now share a similar achievement in terms of GHG emission reduction since 1990,
and a similar historical responsibility as one of the world’s largest historical emitter. While the EU
and Russia both have achieved some emission reductions due to deindustrialization, a large part of
EU’s emissions is mainly due to public policies. There are no such policies in place in Russia.

Most of Russia’s neighbours are now on a path to climate neutrality: USA, South Korea, Japan, China,
EU. All members of the UN Security council are, except Russia. This is now becoming a liability for
Russia’s international image especially since Russia is a large historical emitter.

This also means: the competition for innovation, scale up, mass deployment of low carbon technologies,
is exacerbating. VValue will be created from technologies and transformed products, always less from raw
materials and resources. Real winners are those than can build on both pillars and that are participating in
the race. Latecomers will not be able to compete, or will pay a super high entry price.

1. Russia’s assets for the low carbon energy transformation

Russia has key ingredients to be part of that race: knowledge & education, engineer skills, metals,
critical metals, a cheap ruble. It misses two key things though: a strong domestic ambition and its
internal market to drive demand, test these solutions and make these solutions and technologies best
of their kind and ready for export.

When I look at all the oil and gas producers in the world, then Russia is the country that could win
most from the global energy transformation and decarbonization.

e Russia is already taking part with its thriving nuclear industry, in several aspects, the best in the
world. It needs to be more credible on safety, transparency and non-proliferation though.

e It could supply the EU and the world with low carbon steel and become a leader in low carbon
steel production.
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e It could become a leader in high efficiency sustainable mini grid systems.
e It could create hundred thousand jobs in building renovation.
e It could be a key digital solutions providers, which go hand in hand with the transition.

e It could become a leader in sustainable mining, exporting its solutions everywhere as this will be
key when we move to wheel to grave carbon footprint measurements.

e It could turn its forests into one of the world’s largest carbon sinks while also developing its
agriculture more north, and with the resulting waste, produce biomethane that could be blended
into pipelines or used for the transport sector. Russia’s forest could enable it to export CO2 com-
pensated LNG and part of its pipeline gas too, provided there is a transparent, verifiable account-
ing methodology in place that meets international standards. Hence why it is also adamant that
Russia participates actively in the elaboration of such international methodologies, which by the
way could be an opportunity for cooperation in the framework of the global climate and biodi-
versity governance.

e There are massive methane leakage reduction opportunities in Russia, which should be an absolute
priority to address as the image of the entire gas industry is already severely impacted by the insuffi-
cient efforts and results in this field. While the US has become the world’s largest problem in this
respect, Russia or countries like Nigeria are also a major challenge. The US is now expected to move
rapidly to address this daunting threat to the climate, and latest satellite and drone technologies allow
an efficient monitoring of leaks. Flaring should be further reduced too.

e [t could become the world’s largest low carbon H2 hub, supplying to Asia and Europe with H2
from all the colours: Russia could be the rainbow H2 supplier of the world.

e Of course, Russia wants to continue supplying gas via existing pipelines to Europe so that others
transform the gas downstream into H2. That will not work if Russia is not investing in the supply
chain and sharing some of the risks to showcase its commitment.

e It could actively join global efforts to harmonize non-financial disclosures, and taxonomies.

So the point is: Russia should move on decarbonization much more than it did so far and has a lot to
win from it.

2. When must Russia move?

Russia will not suffer economically in the coming ten years if it continues its status quo while others
accelerate on their energy transformation. Gas prices will remain rather depressed in the coming dec-
ades but Russia’s gas exports will remain strong, notably to Europe, and growing to China. Oil prices
will rise again once economies are back on a sustained economic growth path and as investments will
be subdued. The world needs high oil prices to successfully decarbonize.

What are the implications? Does it mean Russia can afford to sit and rest?

That would be dramatic for Russia’s long-term stability and the world’s stability.
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Russia must move resolutely now through stringer environmental and climate regulation first. Russia
could turn its fiscal reserves that will then be replenished into a decarbonization fund to spur public
investments into decarbonization solutions. And rather than seeking to produce always more oil, re-
duce its production.

The world is changing fast and others will take the lead. A nation cannot run this marathon if it does
not prepare for it. Now is the last opportunity to join the race for low carbon &digital transformation
and help preserve our eco-systems as the climate threat is building up.

To wrap up, ahead of COP26, a significantly enhanced Russian NDC would be a huge winner for
Russia, EU-Russia relations and the world.

Russia’s long-term security policy cannot rely on military components only. It needs to rely also on
resolute climate policies and participation in this global effort.

Let us no more waste energy criticizing renewables, public subsidies and rather work together on new
win-win partnerships. Russia must remove the EU energy transition from its list of strategic threats.

Zhongxiu Zhao
School of International Trade and Economics,

Shandong University of Finance and Economics
Impact of COVID-19 Pandemic on China’s Energy Industry

Abstract: Compared with the rapid spread of the epidemic in the world, China has basically controlled
the COVID-19. However, China’s energy industry is also affected by this epidemic. Therefore, this study
aims to explore the influence mechanism between COVID-19 and energy industry, and then provide a
systematic analysis of the impact of COVID-19 pandemic on China’s energy industry from various as-
pects: fossil fuels, renewables, and energy enterprises. The results imply that the impact of COVID-19 on
the fossil fuels’ supply side in China is not significant, however COVID-19 has taken a heavy toll on the
fossil fuels’ demand side. Moreover, considering the diminishing government subsidies and ongoing
COVID-19, both risks and opportunities exist in China’s renewables. Although Chinese NOCs’ operating
performance and free cash flow in early 2020 dropped significantly due to the COVID-19 and low oil
price, they have made net profits from the previous loss later after the COVID-19 was successfully con-
trolled in China (approximately since Q3 2020). Finally, though COVID-19 impacted China’s energy
industry through various aspects, its energy system can gradually recover due to the spontaneous market
regulation and government guidance.

Keywords: COVID-19; Energy industry; Fossil fuels, Renewables; Energy enterprises; China.
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1. Introduction

The outbreak of Coronavirus Disease 2019 (COVID-19) has exerted profound and extensive influ-
ences on economic society and human life in the world (Klemes et al., 2020; Tahir and Batool, 2020).
Globally, as of 29 December 2020, there have been 79,931,215 confirmed cases of COVID-19, in-
cluding 1,765,265 deaths, reported to World Health Organization (also see Figure 1; WHO; 2020).
As the health and human toll grows, the economic damage is already evident and represents the largest
economic shock the world has experienced in decades (World Bank, 2020). In addition to the eco-
nomic society and human life effects, the COVID-19 has severely affected the global energy industry,
as the energy industry is the essential pillar industry and extremely sensitive to emergency incidents
(Lin and Su, 2020). Specifically, according to statistics from the International Energy Agency (IEA;
2020), in 2020, the world's investment in oil and gas exploration and development reaches about 328
billion US dollars, which is reduced by 155 billion US dollars compared with 483 billion US dollars
in 2019, a drop of 32.1%. Accordingly, in 2020, the supply and demand volumes of oil and gas in the
world significantly reduce. For example, compared with 99.76 million b/d in 2019, global oil supply
continued to decline in the first three quarters of 2020, from 100.18 million b/d in the first quarter to
90.32 million b/d in the third quarter, based on the Monthly Oil Market Report (MOMR) published
by the Organization of Petroleum Exporting Countries (OPEC; 2020). Meanwhile, in 2020, due to
the COVID-19, the world oil and gas prices fluctuated at a low level.
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Figure 1. COVID-19 situation across the globe. Dara source: WHO (2020).

Compared with the rapid spread of the epidemic in the world, China has basically controlled the
COVID-19 owing to the great efforts of the Chinese government and people. Specifically, in China,
from 3 January 2020 to 29 December 2020, there have been 96,513 confirmed cases of COVID-19
with 4,782 deaths (WHO, 2020). Similarly, China’s energy industry is also affected by this epidemic;
however, the overall pandemic influences on China’s energy industry is not clear so far. Therefore,



43

in this study, we aim to explore the influence mechanism between COVID-19 and energy industry,
and then provide a systematic analysis of the impact of COVID-19 pandemic on China’s energy in-
dustry from various aspects: fossil fuels, renewables, and energy enterprises.

The following part is structured as follows. Section 2 presents the influence mechanism between
COVID-19 and energy industry. Section 3 provides a preliminary analysis on the impact of COVID-
19 pandemic on China’s energy industry. Section 4 concludes this paper.

2. Influence Mechanism between COVID-19 and Energy Industry

In this part, we analyze the influence mechanism between COVID-19 and energy industry from the
following three aspects, i.e., fossil fuels, renewables, and energy enterprises (also see Figure 2).

@ Coal, Oil, and Gas

National oil companies (NOCs): Power Generation:

CNPC Thermal

Sinopec Hydro

CNOOC §> Nuclear
Wind
Solar

Figure 2. Influence mechanism between COVID-19 and energy industry.

1. Effects on fossil fuels. After the outbreak of COVID-19, the skyrocketing infection has restricted
30% of the global population from outdoor activities, which severely affects all walks of life from
industries, tourism, manufacturing, transportation, tertiary, and the residential sector (Ghiani et al.,
2020). The energy consumption in these sectors are seriously diminished around the world (Norouzi
et al., 2020). Therefore, COVID-19 has a significant impact on energy consumption by affecting the
total energy consumption and energy consumption patterns.

2. Effects on renewables. During the pandemic, the national governments have gradually been con-
scious of the vulnerability and limitation of traditional fossil fuels, and called for developing the
renewables (Graff and Carley, 2020; Malliet et al., 2020). However, the development of renewable
energy is also affected by COVID-19 pandemic. On the one hand, COVID-19 can stimulate the de-
velopment of renewable energy by adding more investments, promoting the development of renewa-
ble technologies, and diversifying the energy operation and business modes. On the other hand,
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COVID-19 also imposed some negative impacts on renewable energy. For example, due to the lock-
down policy, international trade of renewable energy commodities (e.g., the export of China’s PV
modules) is inhibited.

3. Effects on energy enterprises. COVID-19 has a lasting negative impact on the global economy
and energy enterprises (Aydin and Ari, 2020). Under the lockdown policy, the energy enterprises are
full of uncertainties due to the sudden drop in crude oil demand. Thus, the fluctuations of the energy
enterprises caused by COVID-19 can be manifested in two aspects: the volatility of energy price and
stock price of energy enterprises as well as the variations of macroeconomic performance of energy-
dependent countries.

3. Preliminary Analysis on the Impact of COVID-19 Pandemic on China’s Energy Industry

3.1. Effects on Fossil Fuels

1. Coal. From Figure 3, the impact of COVID-19 on the coal supply side in China is not significant.
Specifically, the accumulated coal output in the first three quarters in 2020 was 2.79 billion t, repre-
senting a 0.1% year-on-year decrease.
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Figure 3. Impact of COVID-19 on the coal supply side in China. Dara source: National Bureau of
Statistics (NBS) Database (2020).

Then, as shown in Figure 4, the COVID-19 has taken a heavy toll on China’s coal imports, especially
in Aug and Sep 2020, representing a 37.29% and 38.34% year-on-year decrease.
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Also, COVID-19 significantly impacted the coal consumption in China, the growth rate of coal con-
sumption dropped significantly, as reported in Figure 5.
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Figure 4. Impact of COVID-19 on China’s coal imports. Dara source: NBS (2020).
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Figure 5. Impact of COVID-19 on China’s coal demand. Dara source: NBS (2020).

2. Oil. First, the COVID-19 has taken a heavy toll on global oil prices, especially in the early 2020
(see Figure 6).

From Figure 7, though COVID-19 impacted oil production and operation in China, the crude oil
output slightly increased.
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Figure 6. Impact of COVID-19 on global oil prices. Dara source: EIA (2020).
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Figure 7. Impact of COVID-19 on the oil production and operation in China.

Then, as indicated in Figure 8, though the processing volume of crude oil in China decreased in early
2020 due to COVID-19, it gradually increased after the COVID-19 was successfully controlled in
China (approximately since May 2020).
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Accumulated processing volume of crude oil from Feb to
Oct between 2019 and 2020 (million t)
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Figure 8. Impact of COVID-19 on the processing volume of crude oil in China.

Next, the COVID-19 significantly impacted the consumption of oil products in China, especially in
early 2020, however the consumption is recovering after the COVID-19 was successfully controlled

in China; please see Figure 9.
First thre rters in 202 )

Figure 9. Impact of COVID-19 on the consumption of oil products.

3. Gas. First, the impact of COVID-19 on the gas supply side in China is not significant and, thus,
the gas output increased steadily, including natural gas and LNG (see Figure 10).

However, COVID-19 significantly impacted the gas demand side in China (see Figure 11). Specifi-
cally, the growth rates of gas demand in Q1 and the first three quarters in 2020 are 1.6% and 3.6%
respectively lower than the pre-virus outlook (8%).
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Figure 10. Impact of COVID-19 on the gas supply side in China. Dara source: National Develop-
ment and Reform Commission (NDRC; 2020).
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Figure 11. Impact of COVID-19 on the gas demand side in China. Dara source: NDRC (2020)
and HIS Makit (2020).

3.2. Effects on Renewables
From Figure 12, though demand weakening caused by COVID-19 in Q1 2020, the accumulated
power generation between Jan and Oct increases as compared with the same period of last year.
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Figure 12. China’s accumulated power generation by fuel. Dara source: NBS (2020).
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Considering the diminishing government subsidies and ongoing COVID-19, both risks and opportu-
nities exist in China’s renewables (see Figure 13). Specifically, in early 2020, the growth of power
generation by fuel significantly decreased as compared with the same period of last year (2019).
Subsequently, the year-on-year growth of power generation by fuel gradually increased, especially
the renewables.

Year-on-year growth of power generation by fuel in China from
Mar to Oct between 2020 and 2019 (%)
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Figure 13. Year-on-year growth of power generation by fuel in China.
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Figure 14. Chinese NOCs’ operating performance and free cash flow.
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3.3. Effects on Energy Enterprises

As shown in Figure 14, the operating performance and free cash flow of the national oil companies
(NOCs) in China in the first half of 2020 dropped significantly due to the COVID-19 and low oil
price. However, in the third quarter of 2020, Chinese NOCs conquer the COVID-19 and make net
profits from the previous loss, especially CNPC and Sinopec. Specifically, the net profit of CNPC
and Sinopec in the third quarter stood at RMB 40.05 and 46.18 billion, respectively. Conversely, the
revenue of NOOC was RMB 35.55 billion, representing a 26.8% year-on-year decrease.

4. Conclusion Remarks

By exploring the influence mechanism between COVID-19 and energy industry and systematically ana-
lyzing the impact of COVID-19 pandemic on China’s energy industry from three aspects (i.e., fossil fuels,
renewables, and energy enterprises), several important findings are highlighted as follows:

(1) Generally, the impact of COVID-19 on the fossil fuels’ supply side in China is not significant,
however COVID-19 has taken a heavy toll on the fossil fuels’ demand side. Among them, the demand
for coal and oil decreased due to COVID-19. Though gas demand still increased, however the growth
rate was lower than the pre-virus outlook.

(2) Considering the diminishing government subsidies and ongoing COVID-19, both risks and op-
portunities exist in China’s renewables. It also meets China’s carbon neutral goal and the forthcoming
14th Five Year Plan for energy structure adjustment.

(3) Although Chinese NOCs’ operating performance and free cash flow in early 2020 dropped signif-
icantly due to the COVID-19 and low oil price, they have made net profits from the previous loss
later after the COVID-19 was successfully controlled in China (approximately since Q3 2020).

(4) Though COVID-19 impacted China’s energy industry through various aspects, its energy system
can gradually recover due to the spontaneous market regulation and government guidance. This im-
plies with the government guidance, the resilience of China’s energy system is enough to respond to
the COVID-19 shocks.
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Mark James
Energy Consultant

De-carbonisation of Natural Gas
This paper is based upon my presentation for Energetika on Nov 2020.

My name is Mark James | spent 35 years with ExxonMobil globally managing commercial LNG, gas,
helium contracting, projects, powergen and upstream Joint ventures. I am an engineer by background,
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graduating from Oxford University. Until recently | was MD of the energy practice in Berkeley Re-
search Group (BRG) based in London focusing on arbitration and Oil, gas, LNG and helium advisory
services. | have made several presentations on Hydrogen at Energetika and the Energy Institute etc.
the messages | plan to leave with this presentation are based upon the previous technical and com-
mercial analysis in those presentations. | remember speaking on hydrogen over 4 years ago at Ener-
getika and was one of the few, | am so pleased to see that I’m now one of the many.

Hydrogen is Here! Bogopon 31ech, Wasserstoff ist da, L'hydrogene est 1a”

My overall message is simple, hydrogen is here! The graphic highlights multiple projects in Europe
and indeed globally that are under consideration or in the pilot phase or committed. For example,
I have shown the Equinor CCS based blue hydrogen plant in the UK. | was incredibly pleased to see
the recent EU support for hydrogen. It is focused on green hydrogen, which is produced from renew-
able (RW) electricity via electrolysis, however | believe blue hydrogen produced from methane with
CCS can complement green hydrogen.

The EU support for hydrogen modifies the previous EU policy of an all-electric renewable future for
Europe, which | believed at the time was both very expensive and unrealistic. This was in fact the
driving force behind my initial work on Hydrogen.

I note the president elect Joe Biden’s statements that he will re-join the 2015 Paris accord which
President Trump left in January 2017, with a planned $2 trillion investment in clean energy to meet
climate change objectives. This is an opportunity.
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Pyrolysis

Many participants at Energetika discussed Pyrolysis as an alternative to SMR/ATR. It has the ad-
vantage of producing solid carbon black, which is environmentally benign and easy to store vs CO-
gas which requires sequestration. Pyrolysis is still in the experimental phase and not commercially
available. The schematic shows the overall process with approximate heat (renewable electricity)
requirements

Newer Hydrogen Production Method
H No Greenhouse Gas Pollution
wlat: 5.2 Mwh gen: 1.1t00

Methane
Pyrolysis

Solid Carbon: 3.3 ton
Industrial use or to
landfill (no pollution)

$745
(power gas
USEIA 2919)

Unfortunately, however, Pyrolysis will require at least 50% increase in methane supply to provide
the same amount of energy (kwh) in form of hydrogen as shown below.

16 kg CH4 (I mol) = 4 kg Hz (4 mol) + 12kg C (12 mol) 16* 15 kwh/kg = 4*40 kwh/kg
240 kwh CH4 = 160 kwh H:
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Pyrolysis requires at least 1.5 kwh of CH4 + renewable electricity to provide heat, to produce 1 kwh
H> assuming 100% conversion efficiency, in reality some methane will not be converted. The en-
thalpy equation is shown below.

CHA4(g) = C(s) + 2H2 AH = 74.9 kJ/mole (energy from renewable {RW?} electricity.

Pyrolysis would be a useful technology for markets like the EU/UK located at LNG regas plants/
borders given the challenges of sequestering CO. within the EU/UK, as an alternative to the
SMR/ATR process. Politically/economically however it may be exceedingly difficult for the EU/UK
to accept an increase in natural gas imports to feed pyrolysis within the EU/UK (ref. debate on Nord
Stream 11). The big advantage for SMR/ATR* is that it is a mature technology and if collocated with
gas production (say in the Yamal region), has very cheap methane feed stock for the 50% additional
methane feedstock required. This is of course one of the reasons that Qatar LNG etc. is so competitive,
because the significant amount of fuel used in liquefaction (15% in U.S. terminals is a guide) is very
low cost, much lower than the delivered market price. The availability of massive CO2 reservoir sinks
in Russia is a major asset, which a pyrolysis solution will not monetise. Pyrolysis collocated with gas
production, say in the Yamal region may compete with SMR/ATR if it can be commercialised and
capeX, opex and RW electricity costs are attractive.

Ultimately turquoise hydrogen (the latest colour descriptor) from Pyrolysis or blue hydrogen from
SMR/ATR*will have to compete with green hydrogen, which is likely to become cheaper if renewa-
ble wind/PV costs reduce substantially. Of course, Pyrolysis also needs a significant amount of re-
newable energy ~60 GW+ (assuming a 50% load factor % 0.12 kwhe/kwh H>) to convert ~225BCM
of Russian methane exports to Europe (150BCM*1.5). This equates to a capex + interest* of ~70Bn€
(* BEIS forecast). Of course Russia would also need a Nord Stream III (55bcm) ~10Bn€ to supply
the extra 50% methane.

Assuming Pyrolysis will be built in Europe, Russia would be “betting the farm” on the EU/UK con-
tinuing to import 225 (150*1.5) BCM of methane from Russia for the next 20/30 years instead of
developing blue hydrogen which the EU supports thereby curtailing natural gas imports. Many com-
panies/countries took a similar bet on LNG imports to the USA and did not see the U.S. Shale gas
revolution coming. They expected America to be importing massive quantities of LNG, the reverse
turned out to be the reality!

Li-ion Battery Electric Vehicle (BEV) Energy Density kwh/kg is Incremental

I was surprised at the last Energetika how much support they was amongst many of the younger
attendees for Battery Electric Vehicles (BEVS) , this was in spite of presentations by myself and
others showing that the large amount CO> produced during battery manufacture can exceed the CO>
reduction during the driving lifetime phase vs a diesel, unless 100% renewable (RW) electricity was
used to charge the car or of course 100% RW electricity used to produce the batteries, most of which
come China. Imported batteries effectively import CO> to Europe if produced using fossil fuels. We
should remember that lithium-lon technology, which was developed by an ExxonMobil chemist is
now 30 years old.
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The battery energy density kwh/kg is a key issue, a Tesla 100kwh battery alone weighs 500+ kg.
Doubling the energy density would eliminate the range issue (if you can afford the extra cost) but
improvements have only been incremental. Unfortunately, the CEO of Tesla, Elon Musk’s battery
day was quote “underwhelming” and there has been no breakthrough. We all know that de-carboni-
sation of the transport sector is essential to meet the Paris objectives.

We should remember that lithium and cobalt supplies, the key ingredients of lithium-ion batteries are
limited and therefore raises the issue of practicality to convert over 1 billion Internal Combustion
Engine Vehicles (ICEVs) to BEVs, especially in the short timeframe available. Of course, another
way to mitigate the range issue is to have very fast challenging. However, | wonder how many people
realise how expensive it is. IONITY a joint venture of the BMW group, Ford Hyundai, Mercedes,
VW, Audi, & Porsche now charge €0.79 €/kwh. With diesel at typically €1.3/litre (€0.12/kwh) fast
charging is six times more expensive than diesel. Of course, a BEV is approximately four times more
efficient per km than a diesel, but this may not overcome, the price difference. Whilst battery electric
vehicles are clearly fun to drive, they are expensive (even with subsidies) and unless they are charged
with 100% renewable zero carbon electricity, cannot save the planet. A Fuel Cell Electric Vehicle
(FCEV), which uses hydrogen, could be a solution.

Li-ion Battery Electric Vehicle (BEV)
Energy Density kwh/kg is Incremental

De-carbonisation of transport sector essential
1 1 T What siors, analysts and the pobl t from CEO Elon Muzk and oth:
to meet Paris objectives Tovia Gonees durng n uopscintng Dutery Day weve uersihoiing long:

Lithium-ion technology 30 years old b oz s

Tesla battery day “underwhelming™.. no Tesla Stock Price Plunges 10% Amid Battery Day
breakthl,ough! B wws ROmes tomAesld $300% proeolunges 'O amid battery Jay dissnpoimmes

Lithium & Cobalt supply limited
Practicable to replace >1 bn ICEVs with BEVs??

BEVs fun to drive, expensive to buy & fast charging @
0.79€c/kwh* is 6 times diesel @ 1.3€/ (12€c/kwh) but
EV 4 times better km/kwh than diesel**

CO, from battery manufacture can exceed CO,
saving in 10-year driving phase vs diesel
unless 100% RW electric charging

Can BEVs save the planet?? or FCEVs

SIONITY 15 & foint venture of BMW Geougp, Tord Motor Company, Myundsl Motor
Group, Mercedes Benr AG and VW Group, Audi, Porsche: 350 kw charging

** {Tesia model 3 vs BMW 3 3enes)

EU Needs a Bold Approach

Time is short, 65% of the IPCC 2-degree carbon budget has already been used. COVID-19 has dam-
aged economies; therefore a cost-effective timely and proven approach is needed. Blue hydrogen
produced from natural gas via Steam Methane Reforming (SMR) or Auto Thermal Reforming (ATR)
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with pre-combustion Carbon Capture and Sequestration (CCS), uses existing technology and is cost-
effective versus green hydrogen produced from electrolysis.

A Hydrogen grid uniquely enables zero carbon power generation for FCEVs (which do not have a
range problem) or BEVs but also the industrial and residential sectors. Hydrogen also utilises the
existing Powergen, storage and EU/UK pipeline infrastructure thus complementing a green hydrogen
development with no regret capital.

Russia is uniquely well-placed to export blue hydrogen via repurposed pipelines to Europe and has
the advantages of scale and co-located CCS close to the wellhead source.

Russia has massive depleted gas reservoirs, such carbon sinks are a valuable asset, which Russia can
monetise. Many major oil and gas companies are investing in hydrogen, I’ve shown the Woodside
proposals below. Russia has a competitive advantage as pipeline export of hydrogen is much more
cost-effective and efficient versus liquefaction and transport via ship rail or truck.

EU Needs a Bold Approach

Time is short: 65% of IPCC 2 °C carbon budget already used
Covid has damaged economies: cost-effective, timely, proven approaches needed

Blue hydrogen produced from natural gas via Steam Methane Reforming (SMR) /
Autothermal Reforming (ATR) with pre-combustion CCS, uses existing technology
& is cost effective vs green hydrogen (electrolysis)

H, enables zero carbon powergen for FCEVs &/or BEVs, industrial & residential

Utilises existing powergen, storage & EU pipeline infrastructure, complementing
green H, development (no regret)

Russia well placed to export blue H, via repurposed pipelines to EU with
advantages of scale & co-located CCS at source

Massive depleted gas reservoirs CO, sinks are an asset!

Competitive advantage: P/L more efficient/cost-effective vs. Liquefaction/ship
rail/truck (Woodside)

Gy ~
—— Yvies Aooneing GH S0 Oy ey
technologles: blue and — [~ p—
green hydrogen. N e ‘ n
WE EXPECT 70 SEE LARGE- e S S Sl
mumm —— SRl PO ST o oy TS ., .*
WORLD BY 2030 AND WE et it - —)
INTEND TO BE PART OF THAT arorete oy g ( < o
e o v mpynts s ol S ;'.1‘ T
- Ii T -
De-carbortsaton of Natural Gas | Enemgotka St Polecsburg Nov 2020 4
Conclusion

An all-electric renewable future will likely strand billions of €s of gas reserves in Russia, Norway,
NL & UK etc. and existing plant/infrastructure, requiring substantial RW powergen/power infra-
structure investments.
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e It puts “all the eggs in one basket”, with inherent natural disaster & cyber grid threat

e It’s a bet on large cost reductions in BEV technology, RW powergen & grid battery storage due
to RW interruptibility

e BEVs effectively import CO;
e Gas needs effective advocacy

e SMR H> manufacture with pre-combustion CCS, collocated with large gas production enables
zero emission powergen, heat & transport (BEV or FCEV) sectors needs study

e EU strategy for green H> is an opportunity for blue Hz as they complement each other

“Do not go gentle into that good night” Dylan Thomas, 1914 - 1953

Disclaimer

The opinions expressed in this presentation are those of the individual author. The information pro-
vided in this presentation is incomplete without the oral briefing of the author(s) and should not be
considered out of context. The information provided is not intended to and does not render legal,
accounting, tax, or other professional advice or services, and no client relationship is established by
making any information available in this presentation.
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arbitration pansis
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Natural Gas Crisis and the way forward in Pakistan

Natural gas is the world's fastest-growing and widely used fossil fuel targeted for transitioning to a
low-carbon future. Pakistan was ranked at seventh position among affected countries by climate
change. Pakistan is also facing a challenge in meeting its growing energy requirements due to the
expansion of rural and urban populations. The energy demand is expected to increase from 65 million
tonnes of equivalent- MTOE in 2010 to 147 MTOE by 2022, reflecting a phenomenal increase of 126
percent. Natural gas is the largest energy supply component at 48 percent and is projected to decline
from the existing 4.2 billion cubic feet per day to 1.6 billion cubic ft. in the year 2022, reflecting a
deficit of 7 billion cubic ft. Pakistan's home-grown natural gas reserves are declining. If the current
gas scenario prevails, Pakistan will bear a gas shortfall of 8 Befd by 2025-26. Therefore, substantial
efforts are required to explore, discover, and produce additional oil and gas reservoirs for Pakistan's
long-term and sustainable energy security. These steps would be crucial to meet demand and supply
gaps. The government is endeavoring to reverse the decline in crude oil production, increase domestic
gas supplies, and reduce the burden of imported energy, which can pose severe repercussions to the
national wealth and foreign reserves. In addition to the production cost, low BTU gas utilization
contains a large volume of undesirable gases like carbon dioxide, nitrogen, and hydrogen sulfide with
low methane contents. Despite the availability of power generation technology, economic viability
remains an impediment as it needs massive capital investment for drilling of over ten wells. While on
the other hand, the cost of producing energy from these fields will be too high compared to a typical
gas field. Opportunities for investors to explore and produce low BTU gas can increase their power
generation capacity and reduce the energy deficit. They are improving the balance of payments
position by reducing the need to import other fuels like LNG and fuel oil require massive foreign
exchange outflow.

Pakistan's socio-economic situation is developing at a steady pace that results in increased power
consumption while consequently putting stress on natural resource production. This third world
country mainly depends on oil and gas resources to meet its energy requirements. On the other hand,
indigenous resources can not quench the growing population's thirst and related industries. Hence,
the government is forced to import substantial oil and energy-based products from abroad, mainly
from the Middle Eastern states. Country's gas reserves are enough for immediate requirements as it
plays a pivotal role in the power sector growth. In the oil upstream and downstream sectors, some
local and international corporations are engaged, focusing on luring more foreign investors. The
country has to import oil and its related products, mainly from Saudi Arabia. The pace of change,
uncertainty, and unstable political situation of any country pose significant challenges and risks to
foreign investment. The present status of the petroleum, oil, and lubricants industry and its prospects
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keeping in view the region's geopolitical condition, will be highlighted. Oil and gas reserves are
estimated to be depleted within a decade. Meanwhile, Pakistan possesses substantial low-grade coal
reserves that contain a large quantity of sulfur. This condition leads to the import of high-grade coal
from neighboring states for power generation.

Matsuda Kuinori, Ambassador of Government of Japan to Pakistan, recently met Nadeem Babar,
Special Assistant to Prime Minister on Petroleum at Petroleum Division, who shared critical areas of
cooperation in the energy and petroleum sector between both the countries. The SAPM discussed oil
and gas policy in line with particular areas of opportunities, including exploration and production
activities, construction of new LNG terminals, expansion of the LPG sector, and setting up of oil
marketing strategic storage and trading hub shortly. These incremental steps would revolutionize the
petroleum sector of the country. The SAPM hoped that Japanese companies and investors would
extend their business outlook in light of our new policies and improved ease-of-do-business steps in
Pakistan's petroleum sector.

The introduction of Euro 5 standard fuels in a short length of time shows the Pakistan government's
commitment to cut down air pollution for a clean environment. Our time is needed to adapt upgraded
fuel standards that reduce the negative impact on our environment and help our country move towards
a sustainable future. Improvement in fuel quality will ultimately benefit the consumer and help enable
a cleaner environment with reduced pollution. Euro 5 standard fuels minimize the negative impact on
our environment due to reduced sulfur and benzene content by a staggering 98% and 80%,
respectively, reducing harmful vehicle emissions, providing health benefits, and improving engine
performance. Reduction in benzene content will also significantly improve industry workers'
occupational health involved in product handling.

Dollar 10 billion Turkmenistan-Afghanistan-Pakistan-India Pipeline (TAPI), Gas Pipeline project
price, and delivery points are next for review and discussion with relevant counterparts. The estimated
cost of imported gas from Iran would be $14 per MMBTU, and the project is also called the peace
pipeline.

Two hundred kilometers of the pipeline have already been laid. Fourthly, the financial closure of
Phase 1 is expected in 2021. Lastly, Phase 1 COD is scheduled to be completed in 2023. The
Government of Pakistan is committed to the TAPI Gas Pipeline project. It has continued to emphasize
its importance to diversifying Pakistan's Energy Mix and acting as a catalyst in improving regional
connectivity and fostering better neighborly relations. It is also important to mention that laying of
28km 8-inch dia transmission pipeline from fields to SSGC system was delayed due to issues faced
by SSGC in the acquisition of right of way from district governments.

The region of Sui boasts the largest natural gas reserves discovered in Pakistan. The reserves were
found in 1952, and soon after, Sui became the largest natural gas field in the country, named after its
location in Balochistan. The natural gas reserves discovered in Sui fall under the jurisdiction of
Pakistan Petroleum Limited. Even though there are quite a few other hydrocarbon gas reserves in
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Pakistan contributing to the country's requirements, Sui is, hands-down, the most dominant
contributor. New deposits of oil and gas in exploratory well Mamikhel South-01 have been found
located in Tal block in Khyber-Pakhtunkhwa (KP). Well, the test has shown 3,240 barrels of
condensate per day, 16.12 mmscf (million standard cubic feet) of gas per day, and 48 barrels of water
per day. Similarly, the country produces less than 4 billion cubic feet of gas per day (CFD) against a
total requirement of around seven bcfd. It partially meets local demand through imports and manages
the complete need by conducting load-shedding for industries.

Pakistan Petroleum Limited — a state-owned oil and gas exploration company — has successfully
found a massive gas reserve in Margand Block in Kalat — a small region in Balochistan. This
discovery, which is being hailed as the second-largest gas reserves in Pakistan, results from consistent
drilling since June 30, 2019. Pakistan Petroleum Limited carried out a Modular Dynamics Testing
(MDT) in Margand Block at a depth of 4,500 meters, which led to discovering this natural reserve.
The experts at PPL followed the lead, and after further studying and conducting a Drill Stem Test
(DST), they concluded that these gas reserves could exceed 1 trillion cubic feet. However, the actual
size of hydrocarbon reserves in Margand Block is kept secret for now.

In June, OGCDL publicly announced that they have been successful in finding hydrocarbon reserves
in Sindh. The company is yet to estimate the production number. In August, OGCDL found another
hydrocarbon reserve in Kohat, which will produce 240 BPD of crude oil and 12.7 MMSCEF of gas.
During October, the company discovered oil and gas reserves in Kohat — a district in KPK. As per the
preliminary findings, the well can produce around 50 BPD of crude oil and 4.1 MMSCFD gas. In
2019, reserves of natural gas for Pakistan was 14.19 trillion cubic feet. Natural gas reserves fell
gradually from 21.6 trillion cubic feet in 2000 to 14.19 trillion cubic feet in 2019.

Despite reducing its natural gas production, the Punjab province's gas consumption increased by
76 MMCEFD from 1515 MMCEFD to 1591 MMCEFD during 2018-19. In Balochistan province, the
consumption increased by just one MMCFD from 64 MMCFD in 2017-18 to 65 MMCFD in
2018-19. In Sindh province, the consumption improved by 17 MMCFD from 1163 to 1180 MMCFD,
while in KPK province, it was increased by eight MMCFD from 265 MMCEFD to 273 MMCEFD. The
gas utility companies expanded their transmission and distribution network to cater to its new
consumers' demand. SNGPL and SSGCL have extended their transmission network by 81km and
24km, respectively, during FY 2018-19.

Pakistan's energy imports stood at $9.8 billion, which constituted around one-fourth of total imports
of $40.86 billion in the first 11 months (July-May) of the previous fiscal year (FY20), according to
the Pakistan Bureau of Statistics (PBS). The brokerage house said the drilling of exploratory well
Mamikhel South-01 started in October 2019, and it reached a total depth of 4,939 meters on May
23, 2020, before encountering hydrocarbon deposits. Pakistan has resources of 164 million barrels
of oil and 24.6 trillion cubic feet of natural gas. Pakistan depends principally on oil and gas for over
70 percent of its primary energy and has become increasingly dependent on oil and gas imports.
Although Pakistan produced about 90 thousand barrels of crude per day in 2018, this only accounts
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for 18pc of total oil consumption. The growing oil-import bill puts tremendous pressure on budgets
and reserves. Pakistan's 2017-18 oil imports stood at $14.6 billion, or about a quarter of the total
estimated current account imports. The ever increasing demand for the commodity was being met
through the import of Liquefied Natural Gas (LNG) and Liquefied Petroleum Gas (LPG). Besides,
extensive efforts were underway to accelerate oil and gas exploration activities in the country's
potential areas to achieve self-sufficiency in the energy sector. There has long been a gap of over
2 Billion Cubic Feet per day gas between production and demand of the commodity to meet the
requirements of more than 9.6 million consumers across the country. The country has an extensive
gas network of over 12,971km transmission, 139,827km distribution, and 37,058km services gas
pipelines to provide the commodity to more than 9.6 million consumers. There are currently
11 LPG producers, and 200 LPG marketing companies operating in the country have more than
7,000 authorized LPG distributors. Rising demand from various sectors, particularly power,
domestic, fertilizer, captive power, and industry, resulted in insufficient gas supply to cater to the
need. The demand-supply gap during the financial year 2017-18 was 1,447 MMCEFD, and this gap
is expected to rise to 3,720 MMCFD by the financial year 2019-20. The gap between the supply
and demand is expected to increase to the tune of 4,600 MMCFD in the financial year 2022-23 and
6,700 MMCEFD by the financial year 2027-28 without the imported gas.

Pakistan Petroleum Limited (PPL) has recently discovered mega gas reserves in Margand Block in
Kalat, Balochistan, one of Pakistan's largest gas reserves since Sui. Pakistan has around 19 trillion
cubic feet (Tcf) of proven gas reserves. The consumption rate of natural gas per year has been
recorded at 1,590,904 million cubic feet (Mmcf). Pakistan exports around 3% of the natural gas
produced in the country, while Pakistan's share in the global natural gas production is 0.28%.

Pakistan has secured a long-term gas supply with Qatar, and several private-sector entities are
building terminals in Port Qasim. The Russia-constructed Karachi-Lahore natural gas pipeline will
be online by the second quarter of 2020. Through China—Pakistan Economic Corridor-CPEC, China
is also financing and constructing an LNG terminal in Gwadar and a pipeline from Gwadar to
Nawabshah in Sindh. At Gwadar, a floating liquefied natural gas facility, with a capacity of
500 million cubic feet of LNG/ per day, is planned to be built as part of the $2.5 billion Gwadar-
Nawabshah segment of the Iran—Pakistan gas pipeline. Presently, this is stalled due to US sanctions
on Iran. The government started having 600 MMCEFD re-gasified LNG from the Port Qasim terminal
in 2017 under the off-take guarantee under a 15-year contract at a $0.4177 per MMBtu tariff. The
tariff of 41.77 cents per MMBtu is the lowest in the region. The LNG terminal set up by Engro is
charging the tariff of 66 cents per MMBtu.

These energy issues could be addressed by creating a sound policy, legal, and regulatory environment,
developing efficient institutional and market structures, achieving a cleaner and more resilient
generation mix, expanding electricity access to the poor and rural areas, collaborating with neighbors
on regional electricity and gas networks and markets and attracting international investment and
financing.
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New Strategies for the “Big Three” Oil Producers

Summary

The strategies of the “Big Three” global oil producers have been changing in response to three crises
that rolled over oil markets in the past seven years. While the problems related to the cyclical calam-
ities are familiar, the challenges associated with energy transition to low carbon economy are new.
The paper reviews the responses and strategy adjustments by Saudi Arabia, Russia, and the US and
outlines the new areas of uncertainty.

Three Crises: Cyclical versus Structural Changes

Three crises have shaken oil markets in the past seven years. The first crisis was a supply-side shock
during 2014-2019 triggered by the “shale miracle” — tremendous growth of unconventional oil pro-
duction in the US. The second crisis was an unprecedented demand-side shock in 2020-21 caused by
the COVID-19 pandemic and the resulting lockdowns and decline in economic activity across the
globe. The third crisis is unfolding now as the narratives of the transition to non-carbon sources of
energy are predicting a radical overhaul of the global economy.

The challenges of the first two crises could be characterized as primarily “cyclical”. Both crises
resulted in glut of oil in the markets. This glut (irrespective of the cause) was moving oil prices
out of equilibrium, from the levels that ensured sustainable business operations for most produc-
ers to the levels that were only sufficient for near-term survival of some producers but not all. In
effect, markets have introduced a live experiment, testing the pain thresholds of the oil-producing
nations with respect to the economically viable cost of production, fiscal break-evens (oil prices
at which national budgets balance), and elasticity of supply and demand in a rapidly evolving
business environment.

The third crisis is different. Energy transition to low-carbon energy means a fundamental structural
change for the oil industry and oil markets as oil demand will have to shift from transportation to
petrochemicals and as regulation is likely to impose a heavy toll on carbon emissions (in the form of
stricter rules for polluters and cross-border carbon taxes). By fast-forwarding “peak oil demand”, the
low-carbon economy scenario poses an existential threat for the holders of the world’s largest oil
reserves that may be left with stranded assets and the necessity to experiment with new economic
models for their economies.

The “Big Three” and the Roles They Play in the Oil Market

Saudi Arabia, Russia, and the United States — the so-called “Big Three”, — account for over one-third
of the global oil supply and have been the main driving forces for the oil market in the twentieth and
twenty-first centuries. Each of the “Big Three” represents a distinct vector in the overall configuration
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of market developments. The remarkable feature of the past decade has been a dramatic change in
both magnitude and direction of these forces.

Owing to their importance to the global economy, international oil markets have been subject to heavy
management for most of their history: by the so-called “Seven Sisters” (Exxon, Mobil, Gulf, Chevron,
Texaco, British Petroleum and Shell) — the largest international oil companies (I0Cs) from the end
of the 1920s till 1973, by OPEC from 1973 till now, and most recently by OPEC+, or the Vienna
Alliance — an expanded group of OPEC and ten non-OPEC oil producers and exporters (including
Russia, Kazakhstan and Azerbaijan among others) who jointly expedite production cuts to balance
the market. Oil market management plays a stabilizing role in volatile circumstances, albeit bringing
higher prices than would otherwise be the case (but so does the insurance fee that people are willing
to pay to avoid unacceptable risk).

For almost fifty years Saudi Arabia has been the global manager for the oil market volatility. It is a
key driving force within OPEC and indispensable swing supplier (capable of quickly increasing or
decreasing its output). This position is based on abundant low-cost oil production and readily avail-
able spare production capacity.

Russia, another country rich in oil reserves and heavily dependent on oil revenue, experienced a dra-
matic production decline after the breakup of the Soviet Union, but since the beginning of the 2000s
managed to grow its oil output steadily, from 7 mbd in 2000 to over 11 mbd by the mid-2010s. The
outlooks for Russia suggest a relatively flat and stable oil production. Unlike Saudi Arabia, Russia
does not have significant spare production capacity and cannot quickly increase its oil output. Russia
joined OPEC+ in the beginning of 2017.

The USA is the largest global oil producer outside of OPEC+ and also the world’s largest oil con-
sumer. The US “shale miracle” which contributed to the growth of total US oil and condensate pro-
duction from 7.6 mbd in 2010 to staggering 17 mbd in 2019 (by 125 percent over the period) turned
the US into a net petroleum exporter and also allowed it to capture more than two-thirds of the incre-
mental increase in global oil demand during the past decade. The technological advances by the US
shale producers have been spectacular, bringing productivity gains and giving a new lease of life to
the old oil provinces in the US. Shale production became a game changer for the global market since
it has a short production cycle and can respond to price signals relatively quickly. The costs of shale
oil production, however, are significantly, three to five times higher than the before-tax costs for
conventional oil produced by the Saudis and the Russians.

“Big Three” Reformulate Their Strategies

The three shocks have caused big changes in the strategies of the “Big Three”. The adjustments hap-
pened as each of the key players has had its own challenges to tackle in relation to its own set of
strengths and weaknesses.

Saudi Arabia
For Saudi Arabia, the greatest concern is the sustainability of the budget and spending programs.
Saudi Aramco has the world’s lowest cost of oil production. Yet, the Saudi economy is dependent on
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oil revenues, and Saudi budget has had fiscal breakeven oil prices exceeding market prices since 2014
which has forced the kingdom to draw down on its foreign exchange reserves and resort to debt to
finance the budget deficit. IMF estimates that fiscal breakeven oil price for the kingdom was about
$80/bbl in 2020 while Brent oil price averaged about $41/bbl. In spite of the Saudi efforts to adjust
to a prolonged low-oil price scenario, it managed to reduce its fiscal obligations only partially. Very
tight budgetary policies threaten the key goals of Saudi Vision 2030, a program of broad social and
economic reforms that the Kingdom promotes. As a result, the kingdom might want to keep oil
supply by OPEC+ in check for longer, trying push oil prices higher, closer to $70 per barrel.

Russia

The alliance between Saudi Arabia and Russia (that resulted in creation of OPEC+ in the beginning
of 2017) surprised market watchers, but the Kremlin was apparently convinced that a managed and
more predictable oil market gives Russia, as a relatively low-cost producer, more benefits than a
destructive war for market share.

Russia’s main interest in the OPEC+ alliance has been to avoid extreme price volatility, especially
on the downside. The oil price crash in 2015 became a game changer for Russia’s strategy. The
emergence of US shale as a new giant source of supply with short production cycle which is highly
responsive to price signals has become a challenge for the traditional management of the global oil
market. The magnitude of additional output from shale oil meant that Saudi Arabia could not solve
the overproduction crisis alone.

The Russian decision-makers have been convinced of the importance of having their say in formulat-
ing the OPEC+ pricing policies but envisaged a limited role for Russia in the alliance initially: reining
in the increases in oil output planned by the individual Russian companies rather than forcing them
to cut. In 2017-2018 this arrangement worked relatively well and helped price recovery. But the real
test of Russia’s commitment came in 2020 when for the first time it had to introduce major production
cuts and face difficult technical and economic trade-offs. In 2020, Russia’s oil and condensate output
amounted to 10.2 mbd, 8.6 percent lower than in 2019, owing to the production cuts agreed among
OPEC+ amid the “perfect storm”.

Russia's resilience to a prolonged period of low oil prices is quite high as a result of flexible exchange
rate that allows Russia to balance its state budget by way of macro policies, high levels of foreign
currency reserves, and self-adjusting tax take that protects oil producers in low oil price environment.
Russia’s solution to its budgetary dependence on oil revenue has been a large-scale depreciation of
the ruble and active import substitution, especially in the food market. Russia’s budget needed $42
oil to break-even in 2020, and the country’s Central Bank has managed to increase its foreign currency
reserves even under the current extreme situation.

Russian oil companies, however, have been concerned about de-activating their producing wells for too
long for fear of losing significant production volumes permanently. In these circumstances in January
2021 Saudi Arabia accommodated Russia’s interests by promising to cut its oil output unilaterally by
additional 1 mbd thus assuming a greater balancing burden for itself while letting Russia to produce
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slightly more in order to meet a winter spike in domestic demand. This suggests a possibility of longer
than expected cooperation between the two countries on the basis of mutual compromises.

Longer term, for Russia, the main challenge is to maintain stable oil output by managing declines at
its legacy fields while transitioning to higher-cost new assets (deeper layers of the existing oil fields
and remote new greenfields). To achieve this, Russia needs predictable and stable oil prices in the
range of $50-60 per barrel, lower than the price desired by Saudi Arabia.

USA

For the US, the key problem appears to be finding a balance between output growth and profitability
for the shale companies. In terms of production volumes and in technical improvements, US shale
has produced a miracle, almost doubling output in the past decade. However, in financial terms, it
has been a bust. As a group, shale producers generated negative cash flows in every of the past ten
years. The US shale business model of delivering volumes while disregarding profitability has frus-
trated investors.

At the same time, US shale producers proved much more resilience to low oil prices than initially
expected. This was partly due to highly competitive service sector and the spectacular technological
advance. US producers have been able to produce more oil with fewer drilling rigs thanks to their
focus on the most prolific sections of the fields (the so-called “sweet spots™).

Another explanation lies in the symbiosis of shale oil production and the US financial system. US oil
producers successfully hedged their sales prices (bought financial instruments that guaranteed certain
future price for their output) and achieved average prices at levels much higher than what the prompt
market prices would have provided them, especially in 2015 and 2016. The availability of financing
at low interest rates for US shale producers also has helped.

But what has been the tailwinds for the US shale sector might become the headwinds as the producers
are running out of the lowest-cost opportunities and the “green agenda” is introducing “penalties” for
financing oil and gas projects. Besides, the cycle of extra-low interest rates in the US may be reaching
its limits amid plans for record-high spending in post-COVID economic recovery.

One of the lessons from 2020 has been that the US interests with regards to oil price have become
more nuanced and complicated than before. In the past, the US policy (as a large net importer of oil)
would be to unequivocally support lower oil prices as these would benefit the consumers. But the
shale revolution has transformed the US into a net exporter of hydrocarbons and has made its oil and
gas industry an important engine of economic growth and a domestic job creator. This makes ex-
tremely low oil prices potentially quite damaging to important parts of the US economy. Conversely,
high oil prices are not desired as well since they punish US consumers.

Will the Old Conundrum Return?
As the world enters 2021, the timing for the return to “normality” remains uncertain amid the emer-
gence of the new strains of the COVID-19 virus. Massive vaccination, however, will lead eventually
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to the re-start of the global economy and support oil demand and prices. But this raises an important
question: Can the normalization of the situation bring back the same conundrum among the Big Three
that existed before the crisis, when every time OPEC+ was reducing its output to support oil price it
was also giving up its market share to higher cost producers (US shale operators, in particular)?

This calls for the uneasy task of finding a formula for the oil output targets, particularly between
Saudi Arabia and Russia within the OPEC+ format. Calibrating the target oil price that would keep
the market in balance in the near-term becomes a juggling act. If the market becomes too tight, it
might result in a price spike and give US shale producers an opportunity to renew price hedges that
would prolong the oversupply crisis rather than solve it. These are dozens of independent oil compa-
nies that do not act in concert, but rather as independent actors guided by Adam Smith’s “invisible
hand”. Therefore, the response from US producers to $50 oil in the beginning of 2021 will be a key
signpost to watch. If both oil service sector and oil producers focus on return to profitability, the US
shale output may not grow as quickly as before, but it may become more sustainable.

The new democratic US administration has already indicated its focus on de-carbonization, setting
the course for less friendly policies towards frackers. The impact of tougher economic terms (higher
interest rates for oil and gas projects and greater investor scrutiny) and stricter regulation (with regards
to flaring and venting of natural gas that often has to be produced along with oil) would increase the
costs for US shale producers and set average breakeven prices for them at higher levels thus helping
avoid the next unsustainable surge of US oil output. In sum, if US shale becomes more constrained
by the financial self-discipline and the need to reduce carbon emissions, it would be less responsive
to price signals. Counterintuitively, this would make it easier for Russia and Saudi Arabia to cooper-
ate in managing global oil market. In this scenario, oil prices in the range of $50-70 per barrel can
satisfy the main producing countries, as it allows them to reach their immediate goals.

The Divergence of Longer-Term Strategies of the “Big Three” Amid Energy Transition
However, decarbonization policies could also impact long term demand for oil and therefore in addi-
tion to reaching the immediate goal of bringing near-term supply and demand to equilibrium, the
world’s largest oil producers need to ensure long-term marketability of oil against the competitive
market pressures of non-carbon sources of energy. With this in mind, Saudi Arabia has been calling
for the advance of the Circular Carbon Economy approach and expanding its value chain via investing
downstream — in petrochemicals, in particular. Russia has been up to a slow start on energy transition,
looking instead at incentivizing demand for oil and gas at home. Its immediate efforts have been
focused on diversifying its export markets in favor of Asia where energy transition’s impact on reach-
ing peak oil and gas demand is likely to take longer. The US is hoping to use its competitive ad-
vantage in greener technologies as it charts the path in its energy transition and foreign policy.

The question then is whether the increasing divergence in the long-term strategies of the world’s
largest oil producers in response to the energy transition creates new rounds of increased competition
within the traditional energy markets such as oil and between the “old” and “new” sources of energy,
which will not be only driven by economics but by regulation, carbon border adjustments, and trade
restrictions. It is difficult to make a prediction as this depends on many factors including the speed of
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the energy transition, how disruptive the transition is likely to be and how successful each of the
producers is in adjusting their energy sector to the transition. However, this does not necessarily mean
that competition will prevail over cooperation in global oil markets. Increased pressures from the
energy transition could bring Russia and Saudi Arabia closer together but the forms of cooperation
will have to evolve if this cooperation is to persist.

Vitaly Yermakov is an expert with Center for Comprehensive European and International Studies at
Higher School of Economics in Moscow and a Senior Research Fellow at the Oxford Institute for
Energy Studies. His previous positions over the past 25 years included work for the world’s most
influential energy think tanks and consulting companies, such as Cambridge Energy Research Asso-
ciates, KAPSARC (Saudi Arabia), as well as for TNK-BP oil company. He holds MA from Duke
University and PhD from Samara State University.
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«Onepeemuueckue acnekmol Kazaxcmanay

IlepcnekTUBBI pa3BUTHA BOJAOPOAHOM HepreTnku Kaszaxcrana

Ceromus Oyyiiee MUPOBOI HEPTETa30BOIl OTPACIIH SABISAETCS IPEIMETOM OCMBICTICHUH, JUCKYCCHUH,
BIIpOYEM, Kak M Bceraa, ojHako ¢akrop COVID-19 yBenuunin noTpeOHOCTh aHaIM3a, Kak U Heolpe-
JIEJIEHHOCTh, B pa3bl. COBCEM HENABHO Ka3aJlOCh — BBICOKHME IIEHBI HAa JHEPropecypchl NMpULLIN
Ha/10JITO, BO3MOXKHO, LI€Hbl OYAyT NMOCTOSIHHO pacTH. B Hemanoli cteneHn 3ToMy crocoOCTBOBAIU
HEKHue MpaBuiia CHEKYIATUBHBIX XOO0B, YIIpaBisieMble TJ00aJbHBIMU HHBECTOPAMHU HA IUIOIIAAKaX
10 TOProBiie HEPTHIO U HEPTENPOAYKTaMH. B pe3ynbraTe BHICOKMX IIEH Ha SHEPropecypchl 3KOHO-
MUKH Pa3BUTHIX IOCYAAPCTB OCJIa0JIM BBUAY BBICOKHX YSI3BUMOCTEH, U3epKEK MTPOU3BOJICTB, 3aBU-
CHUMOCTH OT CTpaH npousBoauTenei Hedptu. Ha KopoTkuil MOMEHT OKa3an0ch, TJIaBHBIM dHEPrope-
CypCcOM sIBJIsIETCSl HEPTh, KoTopasi OyaeT (aKTOPOM U3MEHEHHUS WIH OaTaHCHPOBKH SKOHOMUYECKOTO

" NOJIUTUYCCKOI'O BJIMAHHA B MHUPEC.

Kazaxcran B 1990-¢ rois1 CBOEBPEMEHHO U YMEIIO MPHUBIIEK TII00ATBHBIX HHBECTOPOB B SHEPreTHYE-
CKU CEKTOp CTpaHbl. DT MUPOBBIE IHEPreTUUECKHE KOMIIAHUH 33 KOPOTKUH Mepruo i MHOTOKPaTHO
YBEJIMUYWIN JOOBIYY HETH U Ta3a, HE TaK, KaK IJIaHUPOBAJIOCh, HO Bee ke 0 KazaxcraHe 3aroBopuiu
Kak 00 OJTHOM M3 SHEPreTHUeCKH 00eCIIeueHHOM CTpaHe, CIOCOOHOW BHECTH CBOM BECOMBIN BKJIAJl B
o0ecrnieueHrne MUPOBOM U pErMOHAIbHON SHEPreTHUecKor 0e30macHoCTH Mo HedTH U ra3y. BeicTpa-
MBas OTKPBITYIO, MUPOJIFOOMBYIO BHEUIHIOIO MOJUTUKY, KazaxcTaHy y/naiaoch yCTAaHOBUTh SKOHOMHU-
YeCKUE OTHOILIEHUS C Pa3BUTHIMHU SKOHOMUKaMH Mupa. Bbicokue 1eHbl Ha HEPTh CIIOCOOCTBOBAIIN
HENpPEepPhIBHOMY SdKOHOMUYECKOMY POCTY, MTOCTYIIJICHHUS] OTPOMHOM BaJIFOTHOM BBIPYUKH, (haKTOp Cia-
6oro Jojutapa B TOT BPEMEHHOM Mepuo/ MO3BOJIMIN HECKOJIBKO YIYYIIUTh COLIMAIbHOE CaMOYyB-
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CTBHUE TPpakJIaH, JIMTE MOYYBCTBOBAThL ce0s muaepoM B LleHTpanbHOl A3uu. DKOHOMHYECKHI POCT
CHoco0CTBOBA POCTY MOJIUTHUECKOTO BiIMsIHUS, e Kasaxcran ycnemHo Hauan npuoOpeTaTh OmbIT
M0 BHEIIHEH MUIUIOMAaTH4ecKOW JUHUHU. K 3TuM goctuxenussMm MoxxkHo oTHectH: caMMuT OBCE B
Acrane, unenctBo B CoBbeze OOH, cozmanue MexayHapoaHbIX IJIOIIAJA0K B CTOJIUIIE 1J1 JUCKYTH-
poBanusi, COMMKEHUS TO3UIMHA B Pa3IMUHbIX BaXKHBIX BOIPOCAX MEXAYHApOAHOU moBecTKu. Oury-
IICHHE 10 CTAHOBJICHHUIO B OJJHOTO U3 CYObEKTOB MUPOBOM IHEPreTUKH IJIOTHO YKOPEHSUIOCHh B CO-
3HaHHE OOJIBIIMHCTBA — BCE MPOOJIEMbl CTPaHbl JOHKEH PEUINTh dHEpreTudeckuii cekrop. OmaHako
KU3Hb BHECJIAa CBOM KOPPEKTHUBBI, A1I0Xa OJaroJeHCTBUS, CBEPXBBICOKMX IIEH Ha PECypchl MpoILia
emie B TokoBUIHbIN niepuo. @aktop COVID-19 nokaszan, HacKoJIbKO HepTera3oBblii CEKTOP Ba)KeH,
Ha KOHY CTUMYJIMPOBAHHE, CO3/IAHUE U POCT IPYrUX CEKTOPOB SKOHOMUKH, KAaK U TO, YTO ChIPHEBAs
MOJIeJIb SKOHOMUKH OYEHb YsI3BUMa IepeJl JUIIOM BHEHIHUX 00cTosTeNnscTB. Ha Mo# B3risija, Bo3-
MO3KHO, HaCTaJI0 BpeMsl 00paTUTh BHUMaHUE BOBHYTPb, U, UTO )KU3HEHHO HEOOXOAUMO, PUPOTHBIN
ra3, noOsiBaeMblii B Kazaxcrane, 1omkeH ObITh UCIIOIB30BaH Ui OOJIBILEro Yncia HaceleHus, ooec-
nevynBasi COOCTBEHHYIO, SKOJIOTHUHYIO SHEPreTHUECKYI0 0€30MacHOCTh, CO3/1aBasi MOJIeNb BHYTPEH-
HEro noTpedIeHns C dKOHOMUYECKU MPOpadOTaHHBIMU MOAX0AaMU. B mocneaHee BpeMst poCcT yuciia
9HEProI0OBIBAIOIINX CTPAaH B MUPE YCHUJIMBACT MTAK OOJBIIYI0 KOHKYPEHLHIO 32 PHIHKH COBITA.
HapamuBanue 3TUMHU HOBBIMU yYaCTHHKAMHU J0OBIYM, MPUMEHEHHE HOBbIX TexHojoruu B CHIA
(cmanneBas HeTh), pe3Ko pacTylas HedTerazopasi SKCIIOPTOHANPABIECHHOCTh B Adpuke, Mekcuke,
bpazunuu, ysenuuyenue nocraBok CIII', mporuBopeuns uneHoB kaptens OIIEK, tounee 60pnba 3a
KBOTHI B pamkax crparerun OIIEK+, B pe3ynbTaTe npuBOoAAIIas K aKTUBHBIM LIEHOBBIM BOMHaM.

Taxum o0pa3om, BeposITHBIN ClieHapuii 0OBaJia HEBBLICOKHMX B HACTOsIIIEE BpeMs IIeH, B Ommkaliuit
MIEPHUOJ, BECbMa BEPOSTECH. DTU U ApYyrue PakTopbl HENb3sl HE YUUTHIBATh B CTPATETUUECKUX IJIaHH-
poBanusix Kazaxcrany.

B cBoux oxunaHusx Hemanekoro Oymayiiero MexayHapoaHOE SHEpreTHYecKoe areHTCTBO, YBEpSeT —
MUD 0XKHMJaeT SJHepreTnyeckas pesomronus yxe k 2030 rogam, B pe3yapTaTe NPOU30UIET MOCTENEH-
HBIM OTKa3 OT UCMOJb30BaHus opranuueckoro tomnusa. OIIEK ke, HanmpoTuB, B CBOMX JOKJIagax
3asBIseT 00 MCIOJB30BaHUU YIIIEBOJOPOJOB 10 2045 rosna u gaxe apryMeHTHPYET O pocTe Oyay-
uiero notpednenus Asznarcko-TuxookeaHnckoro peruona. Teopernuecku o0a MPOrHO3a JONYCTUMBI.
Kazaxcran 651 ycTpow, koneuno, crieHapuit OTTEK.

Tem He MeHee MPOUCXOASIINE Ha TPAKTHKE COOBITHSI HEBO3MOKHO HE 3ameyarhb. VeT noaHbIM Xo-
nom peanuzanus Ctparernn EC no nekapOoHu3anuy 3KOHOMUKH, psiJ] pa3BUTHIX CTPaH B CBOEH IpHU-
BEP)KEHHOCTH K IMOCTPOCHMIO 3€JI€HOM SKOHOMMKH HpPEINPUHMMAET KOHKPETHBIE, OCsi3aeMble Ha
MpaKTHUKE IIard, Hay4HbIe pa3paboTKy B 00JaCTH AeKapOOHU3AIMH OTYy4YalOT «3€JI€HbIN CBET» U MO-
Jy4aroT BCIO HEOOXOIUMYIO 3aKOHOJATENbHYIO MOJAEPKKY. [IpoucXoIuT 3T0 MOYTH CUHXPOHHO, HE
OCTaBJIsIs OCHOBAHUH /17151 03a004E€HHOCTH 3a Oy ylliee TOPTOBIH YIIIEBOAOPOIaMHU.

DHepreTu4ecKuil MoTeHIall BO30OHOBISEMBIX MPUPOIHBIX UCTOYHUKOB 3HEPTUU (COJHIA, BETPA,
MCIOJIb30BaHNE BOJHBIX ITOTOKOB) UMEET CBOU Mpesenbl. OCHOBHON allbTepHATUBONW HEPTH MOKET
BBICTYIIUTH BOJIOPOHAS SHEpreTHKa. Ee pecypc orpoMeH u ¢pakTHdecKu HeorpaHudeH. TeXHOI0ruu
MTOJIy4EHUS XOPOIIO U3ydeHbl. [IToMUMO 3TOT0, BOIOPOIHAS SDHEPTrEeTUKA OYEHb POAYKTHUBHA, TEXHO-
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noruyHa u 3¢ deKTuBHA B Hcnoiab30BaHuK. Cdepa UCTIONb30BaHUS: HAa TPAHCTIOPTE, B OBITY, SHEpre-
THKeE, /11 TpaHcnopTe. Bee 310 00bsAcHAET BBIOOP HOBOM AHEPTUH — BOAOPO/1a, OCHOBHOT'O BH/JIa TOII-
JIMBA, CIIOCOOCTBYIOIIETO JOCTH)KCHHUIO HYJICBOM YIIIEpOAHONW HeWTpambHOCTH. KcTtaTtu, mpupoaHbIit
ra3, B 0COOGHHOCTH ME€PEX0/1 Ha HETO M AKTUBHOE UCIOJIb30BaHUE, BXOAUT B KIIMMATHUYECKHE TIIaHbI
ctpan EBporibl.

Crnenys cBoeli sHepreTHueckoil crpateruu, Kazaxcran nanee OyaeT npuaep>KUBaTbCsi BO3MOXKHOCTH
MaKCHUMaJIbHOU 100bIYM HEPTH C IPUMEHEHUEM MUPOBBIX MPAKTUK, TEXHOJIOTUH, JJI1 MOACPHU3ALIUN
HSKOHOMMUKH, CO3/IaHUS YCIOBHM, yCTOMUMBOrO pa3BUTHs rocynapcrsa. OqHaKo, yYUThIBas TCHACH-
110 OOJBIIMHCTBA Pa3BUTHIX CTPAH K MAaCIITAOHOM MepecTpoiike CBOMX IKOHOMUK K HYJIEBOMY BbI-
Opocy MapHUKOBBIX Ta30B, HEOOXOAMMAa BhIPAOOTKA HOBOW BHEIIHEH 3HEPreTUYECKOW MOJUTHKHU.
Benp 0CHOBHBIM TOProBBIM HapTHEPOM sBIIsAIOTCS cTpanbl EC. Bo3HukaeT nmoBectka — HOBOM ajan-
Taliu B HOBOW YHEPreTUYECKOUN peasbHOCTH.

Jlnia peanu3anuu cBoei BoJopoiHOM mporpamMmbl y Kazaxcrana umeercs Oonbias ceipbeBas 6asza.
KoneuHno, MHOTHE BONPOCH SKOHOMHUYECKOH 000CHOBAaHHOCTH, MIPOBEJICHUE Psiia MPUKIATHBIX HC-
CIIEIOBAHHUM, M3Y4YCHHS PA3JIMYHBIX MOJUTHUYECKHUX, KIMMATHYECKUX (AKTOPOB €lle MPEICTOUT
MPOUTH.

OrpoMHbIi (haKTOp HEONPEAETCHHOCTH HECET aHIeMUS B OLIEHKAaX BOCCTAHOBJIEHUS! MUPOBOM 3KO-
HoMUKU. YTo mpezacraBisger co0oi HauMHAIOLIAsCs BTOpas BOJHA, YyTo oHa HeceT? Korga 3akoH-
yuTcs? MOXHO JIM HaliTH YHUBEpCallbHOE pellieHue 3Toi HanacTu? MupoBast 5)KOHOMMKA TaKKe HYXK-
JIaeTCs B «BaKLIUHUPOBAHUUY, TOUYHEE KOJIOCCATIbHBIX (PMHAHCOBBIX, HHCTUTYLIMOHAIBHBIX YCUIIUI IO
ee OKUBJIEHUI0. Bece 310 Oyner oTpaxkarbcsi HA MUPOBOW 3HEPreTHKE, COTPYAHUYECTBE CTpaH, MO-
Tpebenuu sHepropecypcos. [Ipu cuienapuu pe3koro ooBasa 1eH Ha He(pTh U ee 3HaUUTEIbHOM YJIe-
meBineHnH OynyT i crpanbl EC mpuaepKuBaTbes CBOeH KIMMATHYECKOW CTPATErMu WM PHIHOK
IIpOroJiocyer 3a AeuieBblit 0eH3uH? Uto Torna OyAer ¢ BOAOpoaAHOM 3HepreTukoii? Kak Mbl BUANM,
Ha MHOTHE BOIIPOCHI MOXHO OyJ1eT OTBETUTh TOJIBKO IO OKOHYAHUU MAHJEMHUH.

[IpuHrMas BO BHUMaHHE BO3MOKHOCTD MOJIYYEHHUS BOJAOPOAa U3 Pa3IMYHBIX HCTOYHUKOB ChIPbS,
AKCHEPTHBIM COOOIIECTBOM, IPUHUMAIOLIUM Y4acTHe B POPMUPOBAHUU CTPATErUU U KOHLIETIIUU
0 HallMOHAJIBbHOW DHEPreTUUYECKOM IMOJUTHUKE B BOIIPOCAX MPOU3BOJACTBA U UCIIOJIB30BAHUS BOJO-
poaa, OynyT ydTeHbl 000CHOBAaHHOCTh €T0 NMpou3BoAcTBa B KazaxcraHe, kakue pUCKH HECET HC-
KJIFOUUTENBHO SKCIOPTHASI OPUEHTUPOBAHHOCTH BOJIOpoia. OCOOEHHO Ba)KHO HE CTaBUTh OYEHb
00JIbIIINE U HEBBINOJIHUMBIE CTPATETUU B BOJIOPOIHON SHEPIEeTHKE, 3aBbIIIasi HEBBIOJIHUMBIE 3a-
Jla4yy, B pe3yJbTaTe Ype3MEepHO pa3AyThie OKUJIaHUS OISTh NPUBENYT K kKpuTHke [IpaBuTenscTa
CO CTOPOHBI HAaCEIICHUS.

B T0 *Xe BpEMs B BbIBOAAX BCEMHUPHOI'O SHEPTECTUUCCKOIO COBETA U B UCCIICAOBAHUAX Pa3JINYIHBIX
MHPOBBIX U eBpOHeﬁCKHX MO3Ir'OBbIX HCHTPOB IOKAa3bIBAIOT Kazaxcran u ApYyruc nNpurpaHuvdHbIC
CTpaHBI KaK MOTEHIIMAIBHOTO IKCIIOPTEPA BOIOPOAA, BBLACIAA POJIb pECYpCHOTO obectieunTens. SIB-
JISi€TCsl JIU 3TO PaBHOIPABHBIM COTpyAHHUECTBOM? A uTo Oyzer, eciu yepe3 10 u Oonee et obecne-
quTeneld Boopoaa OyaeT HacTOIhKO MHOTO, KaK, HalpUMep, ceiiuac cuTyarusi ¢ HeThio, U IIeHa



70

yoaacT HUXKE ce0eCTOMMOCTH €€ IMPONU3BOJACTBA. Kax 34€Ch MPOCUYNTAaTh HAIUOHAJIBHBIC HHTCPECHI,
Aymaro, BECbMa CJIOXKHO.

Kazaxcran aBnsiercs yuactHukom [Tapukckoro cornamenus no kaumary ot 2015 roga. Cornanienue
HOCHT II00abHBIN XapakTep, oxBaThiBaroliee 195 crpan u EC. [loka HEeM3BECTHO, KaKUe PEIICHUS
B CBOEM HAIlMOHAJILHOM 3aKOHOJATENILCTBE 3a4€HCTBOBAHEI B CBSI3HU C 3TUM corjalieHueM. Pa3surue
BOJIOPOJAHOM PHEPTETUKH JIOTHYCCKH MepeceKaeTCs, HABEpPHOE, C UCIIOJIHEHHEM 3Toro Pamo4yHoro co-
IIalleHus. 3/1eCh HY)KHO OOpaTUTh Ha 3TO BHUMaHUE Mpu (GOPMHUPOBAHUU BOJIOPOJIHON CTpATETHH.
HHTepecHbIM MpeacTaBIseTCs TEXHOIOTHS MTOTYYSHUS BOAOPO/1a U3 CKUTAHKS MyCOpa ITyTeM IMHPO-
JIM3a, Ha BBIXOJI€ MBI ITOJTy9aeM IMPOU3BOJICTBO JIEKTPOIHEPTUU U Bojiopoaa. [Ipobiema HakomIeHUsS
Mycopa HOCUT KpPUTHYECKHH XapakTep. KoHedHo, Hy)KHO BbIOpaTh MMEHHO TAKOW CHUHTE3: HAyKH,
SKOHOMUKH U TJIaBHOE — BOJIM rocyaapcTBa. MHBeCTOpaM v rocyAapCTBY 3TH IMTPOEKTHI IPOU3BOICTBA
BOJIOpoAa OyIyT MHTEPECHBIMHU, TJIe MHTEPEChl 000MX MaKCHMAaJIbHO cOBMaaarT. ['ocymapcTBo pe-
IaeT BONPOC C YTHUIM3ALKEN, UHBECTOP MPOU3BOAUT BOAOPOA, yuuThiBas, uto ThO B Ka3zaxcrane
HaKOIUIEHO B U30BITKE.

KaBaXCTaHy OBUIO OBI MOJIE3HO HAYMHATH HU3YUCHHUC BOIIPOCA MOJYUYCHHUA BOAOPOAA U3 IIPUPOAHOTO
H HOIIYTHOTI'O He(bTHHOFO rasa. I/ISBCCTHO, CYLICCTBYECT MHOT'O crmoco0oB MOJIY4YCHHUA BOAOPOAA. Ha
KaKOM U3 BOAOPOAOB CTOHUT OCTAHOBUTH CBOI B]':>I60p? BOHpOCOB 0 MEpE MOrpyKEHUs B BOAOPOA-
HYIKO TCMY CTaHOBUTCA OoJIbIIIE.

W nox koHeI TiIaBHBIA BONMPOC MOTEHIMAIBLHBIM OTpeOUTENIsIM Bogopoia. Korma Bogopoa npe-
BpaTUTCS B CTPATETMUECKU BaXKHBIN TOBap, HY, AOMYCTUM, Kak HepTh ceifuac. [IpousBoacTBO
ATOTO MPOAYKTAa AOJKHO OBITH MpuBIeKaTenbHbIM. Ceifyac Bce Ha CTaluM aHaIH3a, OCHOBHBIM
¢dbaxkTopoM OyaeT, KOHEYHO, KOHEYHas IIeHa, BO CKOJBKO ATO BCTaHET, ceiiyac MCMOJIb30BaHUE
BUD aBasieTcs 10CTaTOYHO TOPOTOCTOSIINM sl 5KoHOMUKH KazaxcTaHa u 6e3 moaep:KKu roc-
yAapcTBa HE BBIKUBET. Torja Ha 3T0 HEBO3MOKHO HE CMOTPETh CKBO3b MTPU3MY HAJIOTOBBIX JIbIOT
u npedepeHlnii, uHave I CTAHOBJIEHHUS HOBOW OTpaciu He Oyner cMmbicia. [IpobGiema xpane-
HUS, a TJIaBHOE — JOCTaBKHU BOJOPOJA HUKYZAA HE J€Jach, PEIIEHUE ITUX TEXHOJOTHYECKHX BO-
MPOCOB OCTAETCS MTOKA HESICHBIM.

KoneuHo, Ha MHOTHE BOIPOCHI OTBETHI OYAYT 110 MEPE MOTPYKEHUS B «KTEMY» U UCCIIeI0BaHUS HEOO-
XOJUMO HauMHaTh. BooOb1iie 0’uaanock yxe, 4To B 3TO BpeMst OyJET CTOSITh *KapKasi TUCKYCCHSI CTO-
POHHUKOB U CKENTUKOB BOJOPOJAHON JIEATEIBHOCTH.

B nacrosimee Bpemst HabmoaaeM cienyromyro ¢ga3zy — Kazaxcran HaxonuTcsl B Hayalie CBOEro MyTu
110 OCBOCHHIO «HOBOW SHEPTHHY, HAZEETCS MOJYIUTh CBOIO HUIITY B MUPOBBIX MTOCTaBKaxX BOJOPO/A,
MPOJIOJKAasi BHOCUTH CBOM BKJIAJI B OOECriedeHHE MHUPOBOM SHEPTETHUYECKON O€30MacHOCTH, BO3-

MO>KHO, B HOBOM Ka4Y€CTBEC U, KOHCYHO, OKHUIATh CKOPOro OKOHYAHUSA ITaHACMHUH.
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Jlomazun Hukuma Anopeesuu,

OOKMOp UCMOPUYECKUX HAYK, npogheccop
Eeponeiickuti ynusepcumem ¢ Canxkm-Ilemepoypee
Tumoe Makcum Anekceeeuu

ucnoanumenvuuiil oupexmop ULl SHEPIIO
Eeponeiickuti ynusepcumem ¢ Cankm-Ilemepoypee
Ouenxkoe Muxaun Anekceesuu

ma. Hayunwid compyouux U] SHEPIIO
Eeponeiickuti ynusepcumem ¢ Cankm-Ilemepoypee

Poccuiickasi yrosibHasi 0Tpacib B KOHTEKCTE JeKAPp0OOHU3aIlui MUPOBOI SJHEPIreTHKHU

Annomayusn. B pabome paccmompensbl 0CHOBHbIE ACNEKMbL COBPEMEHHO20 COCMOAHUSL POCCULICKOT
yeonvHoti ompacau. [Ipuseden cyenaphvlll aHaius eé pazeumusi 6 KOHMeKCcme CKIA0bl8arouWUuxcs
MPeHO08 Ha 0eKapOOHUZAYUIO MUPOBOLL IHEPSEMUK.

Knroueswie cnosa: yeonvnas ompacis, s3Hepeemuxa, 0ekapooHu3ayus, 2eHepayus menio- u 31eKmpo-
9Hepeuu.

BBenenne

Jlo HeaBHEro BpEeMEHH YrojbHasl OTpacib B SKOHOMHKE OOJBIIMHCTBA CTPAH BOCIHPHUHHUMAJACHh B
Ka4eCTBE OJTHOM M3 BAXKHEHUIINX COCTABIISIONINX UX SHEPIETHUYECKON 0€30IMacHOCTH, SBIISIIACH KITHO-
YEBbIM MOCTABIIMKOM TEIUIO- U AJIEKTPOIHEPTHUH JIJIsl HYK] HaceldeHusl Bcero mupa. Mcnonap3oBanue
yTJsl B MUPOBOM SHEPreTUKE OBLII0 00YCIOBIEHO €ro JEIIeBU3HON B CPABHEHUH C TPUPOIHBIM T'a30M,
a B POCCUICKON — HCTOPUYECKU CIIOKUBIIUMUCS HHPPACTPYKTYPHBIMH OCOOEHHOCTSMU dHEPreTU-
YECKOro KOMIUIEKCa CTpaHbl. B TO ke BpeMs IPOLECC CKUTaHUsL YTOJIBHOIO TOIUIMBA COIIPOBOXK/A-
€TCs HEraTUBHBIMU MOCIIEICTBUAMMU JUISL OKPYKAIOLIEH CPEBL, YTO IPUBOINUT K CHUIKEHUIO 3HAUCHUS
YIJIA JUISL PAZla DKOHOMUK Pa3BUTBIX CTPaAH M, KAK CIEICTBHUE, UX MEPEXOY Ha AIbTEPHATUBHBIE UC-
TOYHUKH DHEPIUH.

Poccus, ABISAACH OOHUM U3 MUPOBBIX JIMJIEPOB YIOJIbHOW IPOMBIIUIEHHOCTH, B 3HAYUTEIBHON CTe-
MIEHHU 3aBHCUT OT MEHSIOLICHCS CTPYKTYpHI TJ100aJIbHOTO SHEPreTHYeCKOro phIHKA. J[BHXKEHHE Oc-
HOBHBIX NOTpeOUTENEH pOCCUICKOTO YIJIsl 32 PyO€XOM B CTOPOHY 00JI€€ IKOJIOTUYHBIX aJIbTEPHATUB
CO3/1a€T CEPhE3HBIE BBI30BHI IEPE]] OTEUECTBEHHBIMHU YIJIEJ00BIBAIOIIMMU KoMIaHUsIMU. OAHAKO HO-
BOI BO3MOKHOCTBIO ISl TPAIULIUOHHON OTPAC/Id CTAHOBSITCSI COBPEMEHHbBIE TEXHOJIOTMH B 00J1acTH
nepepaboTKU U UCIOJIb30BaHUs YTOJIBHOTO TOIJIMBA, BHEIPEHUE KOTOPHIX B MEPCIEKTUBE MO3BOJIUT
3HAYUTENIBHO «OYHCTUTH» YTOJb U CHEJaTh €ro MPUEMIIEMBbIM Ul HU3KOYTJIEPOJHOTO KOHTEKCTa
SHEPTETUKHU OYAYIIEro.

OcHOBHBIE TEHICHIMHU

OTrpaBHOM TOYKOM B ONPEIEICHUHN BO3MOXKHBIX TPAEKTOPUI Pa3BUTHS YTOJIBHOM OTPACIIH SIBIISETCA
MIPOJOJIKAIOIIAsCS MUPOBasi TEHEHIHS, CBSI3aHHAs C TTOCTOSIHHBIM POCTOM MHUPOBOTO MOTPEOICHUS
SHEPreTHUECKUX PECYpCOB. YBEIMUYEHUE YMCICHHOCTH HaceleHusi 3eMJid, CTpEeMJIEHHE JIIoJeH K

YIY4YIICHUIO YCHOBI/Ifl CBOCTO MPOXUBAHUA CTAHOBATCA MOUIHBIMU )Ipal\/'IBepaMI/I Pa3sBUTUA MHpOBOﬁ
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sHepreTuku. [Ipr 3TOM poIb YriIeBOJOPOTHBIX PECYPCOB B MPOIECCE TI00ATFHOTO YPHEPTOMOTpebIIe-
HUS TIO-TIPEKHEMY SIBIISICTCS TIPEBATUPYIOLICH.

Kak yxe ObU10 yHOMSHYTO paHee, IIaBHOU Mpo0ieMoi B Ha0Jt01aeMOM TeHIEHIIUN CTAHOBUTCS HE
caM HermoCpeICTBEHHBIN pOCT YHEPronoTpedIeH s, @ HEraTUBHOE BIMSHUE IPOU3BOJHBIX IPOAYKTOB
Ha OKPY’KaIOIIYI0 Cpey, 00pa3yroIuXcsl IPH CKUTAaHUU TPAIUIIMOHHBIX YTIEPOA0COAEPKALUX BU-
noB ToruBa. [loaToMy i1t MOHUMAaHUSI IEPCIEKTUB POCCUNCKOM YroJIbHOM OTpaciu mpejaraeTcs
pPaccMOTpPeTh P U JAPYTUX TEHICHIU, IPOUCXOISIIINX B MUPOBOIl SHEpPreTHKE.

Tak, CTOUT OTMETUTH, UTO AKTUBHOE Pa3BUTHE BO30OHOBISIEMBIX UCTOUYHUKOB MOJTYUYCHHS] SHEPTUU
(BHUD) mpuseno k napurery aoneit BUD (27%) u yronbHol renepanuu (26%) B MUPOBOM 3HEPro-
Ganance 1Mo cocrosuuio Ha xouer 2019 roma.??2 OmHako eciu CPaBHUTH MEXIy cOOOW 3HEprope-
CYPCBI, UCIIOJIb3YEMbIE B KaueCTBE TOILIMBA Ui MPOU3BOACTBA TEIJIOBOM 3HEepruu, To A BUD mbl
YBUJNM HyJIeBble 3HAUEHHs JAaHHOTO MOKa3aTens, a Juisl yris, ra3a u Hedtu — Gomee 40%23, mo-
CKOJIbKY B CIIOKHBIX MOTOJHBIX YCIOBUSAX 3P(HEKTUBHOCTD HCIIOIH30BAHUS COTHEUHBIX U BETPSIHBIX
anektpoctannuii (COC u BOC) kpaiine Huzkas. U naxke HeCMOTps Ha TEKYILIUH TPEH/I, CBA3aHHBIN C
MIPOJIOIKAIOIIMMCS €KETOJHBIM POCTOM CPEIHEMUPOBON TEMIIEpPaTyphl BO3/1yXa, MEPCIIEKTUBBI HC-
nosib3oBanusg BUD nis HyX 1 TerioreHepaiu moka oCTaroTcs cabbIMu.

Bropoii 3naunmoit mpobiemMoii aBiseTcs TO, 4TO B YCIOBUSX AeicTBYytomiel B Poccun eaunoit suep-
TeTUYECKOI CHCTEMBI HOUBIO MOTPEOISETCS 3HAYUTEIbHO MEHBIIE SHEPTHH, YeM YTPOM HIIU JTHEM.
[Tpu 3TOM yTpoM HabIIOJAIOTCS HAUOOIBIIINE CKAauKH MOTpeOIeHus dnekTpruuecTBa. [lono6HbI dhop-
MaT MOTpeOIeHHUS U3MEHUTH KpaifHe CII0KHO, TI03TOMY TUKU HAMPSHKEHHS B ONPE/ICICHHbIE BPEMEH-
HbIE UHTEPBAJIbI B TCUCHHUE JHS MOXKHO IMPUHSTH 33 BEJIMUYUHY TOCTOSIHHYI0. CUCTEMHOMY OIlepaTopy,
OTBEUaIONIeMy 3a paboTy JJIeKTpoceTed, MPUXOAUTCSA MPEANPUHUMATH OMpeIelIEHHbIE YCUITHS,
HaIlpaBJIEHHbIE HA MOCTOSIHHOE PACIpPECICHHE UMEIOIINUXCA MOLIHOCTEN Ha JIOKAJIbHBIE HYK]IbI
HaceseHus. B cuimy Toro, 4To 4enoBek 0 CUX MOp HE HAy4YWJICS YIPAaBIATh IOr0/10M, TOBCEMECTHOE
ucnons3zoBanue BUD co3znaer ouepennsie cnoxHoctu. Tak, mpon3BoactBo 3Hepruu Ha BOC u COC
3HAYUTENIBHBIM 00Pa30M 3aBUCHUT OT MOTO/bI, @ HE OT MOTPEOHOCTEH UenoBeka. «Xopolias moroa
SIBJISIETCSI HEOOXOMMBIM YCIIOBUEM TOTO, YTO COJIHEUHBIC TTAHEIM padOTarOT, a JIOMACcTH BETPOreHe-
paropa BpalarTCs.

Cornacno cpennemy nporaozy OOH, uncnennocts Hacenenus k 2040 roxy 1oCTUTHET 9,2 MITp ye-
JIOBEK, a OCHOBHOM MpHUpOCT obecrieyaT HauMeHee pa3BUThie cTpaHbl A3uu U A(QpukH, B KOTOPHIX
BOIPOC JIOCTYITHOCTH YHEPTUHM TIPeBANUpPYeT HaJ HCTOYHMKaMH eé monydenus.?* Takum oOpaszom,

22 TTpousBo/cTBO 3ekTposHepruu B 2019 roxy B Mupe [DaeKTpoHHbIH pecypc]: CTaTHCTUIECKH eXKeroIHMK MUPOBOI
snepretuku 2020. — Pexxum gocrtyma: https://yearbook.enerdata.ru/renewables/renewable-in-electricity-production-
share.html

B Yro takoe TeruosHepretuka? [DnekTpoHHbIl pecype]: Opunumanbupiii caliT J[anbHEBOCTOUHOTO (eaEPATEHOTO
yHauBepcuteta (JIBDY). — Pexxum gocryma: https://www.dvfu.ru/schools/engineering/structure/departments/the _depart-
ment_of heat_power_engineering_and_heat_engineering/

24 World Population Prospect 2019 [nexrponnsiii pecypc]: Highlights, the official United Nations population. — Pesxum
nocryna: https://www.un.org/development/desa/pd/ru/news/world-population-prospect-2019
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€CTECTBEHHBIN POCT HACEJIECHUs B COBOKYIMHOCTH ¢ yBennueHrueM BBII psna ctpan yka3zaHHBIX peru-
OHOB CO3/1a€T JIOTIOJIHUTEIbHBIE MOTPEOHOCTH B 00ECIIEYEHUH CBOMX 3KOHOMUK AJIEKTPOIHEPIUel 1
HapaluBaeT NoTpediieHne TPAIUIIMOHHBIX BUAOB 3HEepropecypcos. [Ipu 3ToM 0CHOBHOI BKJIaJ] B MU-
POBOI1 pOCT r€HEpUPYEMOU 3IEKTPO3HEpruu BHOCAT Kurait u Unnus.

MupoBoe norpedjaeHue dJeKTPOIHEePrun

Moder biofuals

Other
renewables
140,000 TWh
Nuclear
120,000 TWh Gas
100,000 TWh
80,000 TWh -
60.000 TWh
40,000 TWh
Coal
20,000 TWh
Traditional
o biomass

1980 1985 1960 1995 2000 2005 2010 2015 2019

Puc. 1. MupoBoe notpeGiieHue 3IeKTPOIHEPTHU B pa3pe3e UCIOIb3yeMbIX 3Hepropecypcos, TWh
Hcrounuk: Our World In Data (1980-2019).

IIpou3BOACTBO 3JEKTPOIHEPI UM 110 PerHOHAM

OcHOBBIBasICh Ha TaHHBIX BP, pecTaBneHHpIX KOMITAaHUEH B €)KETOHBIX SJHEPTETHYECKUX OTUYETaX,
BKJIaJ] CTpaH A3MaTCKO-THXOOKEaHCKOTO PErHOHa B MTOKA3aTEeNIM POCTa MUPOBOH JIEKTPOIHEPIeTH-
yeckoi reHepanuu Ha koHel 2019 rona cocraBun 47,9% (+5,4% k 2018 roxay). Ilpu aToM coBokym-
Has reHepauus crpad EC 3HaunMTenbHO HIMXKE a3MaTcKoM M Haxoautcs Ha ypoBHe 14.8% (-0,1% x
2018 roxay) .

Bricokue TeMIibl mpupocTa MPOU3BOJICTBA AJIEKTPUUECTBA B A3MATCKOM PETMOHE MOATBEPKIAIOT
(bakT HaMIU4Ms 3HAYUTENIBHOTO 00beMa MOTpeOHOCTEN B JOMOJIHUTEIBHON 3JEKTPOIHEPTHH Y €ro
HaceseHus. OIHaKO B HEKOTOPBIX a3MaTCKUX CTpaHaX MO-MPEexKHEMY €CTbh JIFOJU, Y KOTOPBIX HET Ka-
KOro-1100 A0CTYIIA K 3J1€KTPUUYECTBY, U TIOTOMY, [10 MEPE Pa3BUTHUS SKOHOMUKH ITHX CTpaH, HOTped-
HOCTb B JIONIOJHUTEIBLHON reHepaluu OyeT pacTy. 3a cueT KaKuX UCTOYHMKOB 3HEPTUu OyIeT yao-
BJIETBOPSITHCA BO3PACTAIONIINI CIIPOC — BOIIPOC OTKPBITHIM.

25 World energy production [Dnextponnsiii pecypc]: BP Energy Outlook (2019). — Pesxum nocryna: https://www.bp.
com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
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Puc. 2. IIponsBoacTBo 3mekTposHeprun no perroHam, TWh
Hctounuk: BP Energy Outlook (1985-2019)%.

B pa3BuThIX cTpaHax Takoi npoOaeMbl HE CTOUT, U IOTOMY Y HUX MEHBIIIE [TOBOJIOB 33 lyMbIBAThCS
Ha/l TeM, KaKMM 00pa3oM 00ecIieunTh pacTylue NOTPeOHOCTH B 3JIEKTPOIHEPI MU CBOETO HACEICHHUS.
MBI ja’ke MOKeM IPOCIEAUTh TEHICHIIMIO K CHIPKEHHUIO NOTPeOIeHUs 2JIEeKTpUYECTBA Ha YTy Hace-
neHus, Harpumep, B I'epmannn, @pannun win Anonuu. B Uaaun u Kurae, Hanporus, poct mnpo-

MBIIIJICHHOCTH U KQ4CCTBA JKU3HU HACCIICHUS NPUBOAUT K ITPOTHUBOIIOJIOXKHBIM PE3YyJIbTATaAM.

IloTpedaeHne 3J1eKTPOIHEPIrHH HA YeI0BeKa
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Puc. 3. [TorpebienHne 3eKTPOIHEPTHH B pacueTe Ha oaHOro yenoBeka, KWh
Hcrounuk: Our World In Data.

% BP Energy Outlook 1985-2019 [Dnektponnsiii pecypc]: The Knoema Data Workflow. — Pexum mocryna: https://
knoema.com/atlas/sources/BP
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Emte onHoit TenaeHIue siBisieTcst mpoaoibkapimiics B 2019 romy o0meMupoBoi pOCT SIEKTPUIECKON
reHepalyi, Mojly4aeMoi HeTOCPEICTBEHHO OT CKUTaHHs YroJbHOTO TOIuIMBa. HecMoTps Ha siBHBIE KO-
nebanus obmero 3HadeHus rpaduka BHU3 B 2019 rofy, CBA3aHHOIO C COKpAIlEHHMEM HCIIOIb30BaHUS
yriia ctpanamMu EC, oueBHIHA U TEHACHIMS MIPOIOHKAIOLIETOCS YBEIMYEHUs YTOJIbHOM reHepalun B
cTpaHax A3uaTcKo-THX00KeaHCKOro peruoHa, hakTHYecKd HUBEIUPYIOIIEro yeuiusi EBporbl.

IIpou3BOACTBO 3JEKTPOIHEPIHMH M3 VIJIsI 110 PErHOHAM

80000 10000,0

90000
70000
80000
60000
70000

50000
60000

40000 50000

40000
30000
30000
20000
20000

10000
10000

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

mm Netherlands  mmmPoland I Turkey Ukraine mm China mm India I Japan
I Valaysia B South Korea ~ EEMTaiwan I Vietnam ——Total Europe ~ ===Total Asia Pacific= =Total World

Puc. 4. [Ipon3BoACTBO MEKTPOIHEPTUU U3 YIIIs 1O perrnoHam, TWh
Ucrounuk: BP Energy Outlook (1985-2019)%.

axxe ecu Ob1 Bce cTpaHbl EBpocoro3a B 2019 roay oTka3aquchk MOJHOCTBIO OT YIJIs, €ro ooiiee
noTpeOIeHne T HyK]] AJIEKTPOreHepaluy CHU3WIOCh OBl Beero Ha 7,1%. [ToaTomy MoxHO mipes-
MOJIOKHUTh, YTO MOTPEOICHNE FIEKTPOIHEPTHH OyIeT B OYIyIeM TOJIBKO pacTd, yrojb eIie Kakoe-
TO BpeMsi OyJeT MpoJ0IDKaTh 3aHUMATh 3HAYUTEIBHYIO JIOJI0 B MHUPOBOM dHeprodanance. CambiM
CJIOKHBIM IJIs1 9KOHOMHUCTOB B JAHHOM CJIydac ABJIACTCA ONPCACICHHUE TCX NCPEIIOMHBIX MOMCHTOB,
KOTJIa KaKJast OT/IeNIbHAs CTPaHa HauHEeT COKPAaIIaTh MPOU3BOJICTBO M MOTPEOICHNE YTOIBHOTO TOTI-
JIMBA B MOJIB3Y 00JIee YMCTHIX YHEPTETHUECKUX PECYPCOB.

Teneps nepeieM K BIUSHUIO POCCUHCKON YrOJIbHON OTPACIIM HA ONMCAHHBIE TEHIECHIUA MUPO-
BOM ’HepreTuku. CTOUT OTAEIBHO OTMETHUTh, YTO rpaduku Ha puc. 2 U 4 ObUTM MTOCTPOEHBI HA
OCHOBE JaHHBIX OTJEIBHBIX CTPAH U LIEJIBIX PETHOHOB, SBISIOMUXCA Hanbogee KPYIMHBIMU UM-
noprepamu poccuiickoro yrisi. K ux uncny ornocsarcs: Kurait, Pecmy6nuka Kopes, 'epmanus,
SAnonus, Hunepnauael, [lonsma, Typuwus, TaliBans, Ykpauna, Muaus, Beetnawm, JlaTBusa, Ma-
nmaitzus, U3panib, QUHASHAUA.

27 BP Energy Outlook 1985-2019 [Dnekrponnsiii pecypc]: The Knoema Data Workflow. — Pexum nocryna: https://
knoema.com/atlas/sources/BP
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Poccuiickas @enepanusi MOCTaBISIET YHEPTETUYECKUM Yrojib B JIByX OCHOBHBIX HalpaBICHUSIX —
B EBpony (1Ha 3anan) u B Asuto (Ha BocTok). Yike celiuac ¢ BRICOKOI J10JIeH BEpOSATHOCTH MOKHO 3a(hHK-
CHpOBATh TPEH/] COKpAIIICHUs YrojibHOU reHepammu B EBporre, riae mo utoram 2019 roma u3 yriist 66110
noy4eHo Ha 18,4% menbliie anekTposHepruu, yem B 2018 roxy. OgHOBpeMEHHO Mbl HaOJIOAaEM yBe-
JIMYEHUE YTOJIbHOM reHepanyu B A3uu Ha 1,2% 3a aHanoruunbiil nepuo. ['maBHas mpobiema B TaHHOM
clly4ae 3aKiIrouaercst B ToM, uTo B ATP yris exerogHo cKUraercsi B HeCKOJIbKO pas Ooublie, ueM B EB-
pore. [loaTomy eciu MpeanonoKuTh, YTO TEKYILUE TEMITbl IPUPOCTa OYAYT COXPAHATHCS U Jajee, TO
JlaKe IIPU MOJIHOM OTKa3e EBpombl OT yriist A3MaTCKUN peruoH IpeoaosieeT pa3phiB yxke k 2027 roay.

IIporuo3 npou3BoACTBA YJIEeKTPoIHepruu u3 yriasg Ha 2020-2040 rr.
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Puc. 5. TIporuo3 npou3BoicTBa eKTposHeprun u3 yris Ha 2020-2040, Twh
)28'

HcTounuk: BEIYMCIEHO HA OCHOBaHMHK naHHeX BP Energy Outlook (1985-2019
N3 4dncna OCHOBHBIX MMIIOPTEPOB POCCHUMCKOIO YIJII KOHCEHCYC MO JOCTHXKEHMIO YIJIEPOIHOU
HEUTPAIBbHOCTH HE JIOCTUTHYT TOJBKO B IATH cTpaHax — VHnnu, Beetname, Manaitzun, Typouu u
VYkpaune (Tabdm. 1).

CxknanpIBaromIasicss KapTUHA TOBOPUT HE B TMOJB3Y POCCHUUCKOW YTOJBHOW OTpaciu, OJHAKO MO
2050 roga MOXKHO TIPOTHO3UPOBATh AKTYaJIbHOCTh JaHHOTO BHja TorumBa ais ATP ¢ poctom mo-
TpebaeHus B Ommkaiimme 5-10 ner.

HoBoii peasibHOCTBIO AJ1s1 YTOIBHOM MPOMBINUIEHHOCTH Poccuu crana noarorosneHHas [IpaBurens-
ctBoM P® Dnepreruueckas crparerust Poccuiickoit denepanun 1o 2035 rona. Xots e€ 0oCHOBHOM
(dhoxyc HampaBiIeH Ha HEPTAHON U Ta30BBIM CEKTOPHI, TEM HE MEHEE POCCHUICKOE MPaBUTEILCTBO OII-
TUMUCTUYHO CMOTPUT Ha JajbHEWIIIee pa3BUTHE OTEYECTBEHHOM YTOJIbHON MPOMBIIIJIEHHOCTH. B TO
e BpeMs OHO I0JIaraeT, YyTo Jyis oOecreyeHus] KOHKYPEHTOCTIOCOOHOCTH YIJIsl KaK Ha BHYTPEHHEM,
TaK ¥ Ha BHEITHEM PBIHKE HEOOXOAMMO CIIEPKMBATh POCT IIEH HA MPUPOIHBIN Ta3 U MPOJIOKUTH
MIPOTPaMMBI JITOTHOTO Tapu(ooOpa30BaHM Ha €T0 KEJIE3HOIOPOKHYIO TPAHCIIOPTUPOBKY. B 11emom
1o 2035 roja miuaHuUpyeTcsl co3JaHue HOBBIX LEHTPOB yriieqo0bun B peciyonukax Caxa u TriBa,

28 BP Energy Outlook 1985-2019 [Dnekrponnsiii pecypc]: The Knoema Data Workflow. — Pexum mocryna: https://
knoema.com/atlas/sources/BP
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3abaiikaabCckoM Kpae u aApyrux pervonax Cubwpu m JlampHero BocTtoka, clocOOHBIX 00ECTICYHTH
pH OJIaronpUsATHON KOHBIOHKTYPE POCT dKcropTa yriid B 1,5 pa3a. JloObiua yriisi B KOHCEpBAaTHBHOM
CIICHApUU CTa0MIM3UPYETCS Ha JOCTUTHYTHIX YPOBHSX (375 MIIH TOHH B TOfI), @ B ONITUMUCTHYECKOM
crieHapuu BoipacTeT B 1,3 pasa (10 490 MiIH TOHH). DKCIOPT YISl MPU KOHCEPBATUBHOM CIICHAPUH

ocTaHeTcs Ha ypoBHe 160 MJIH TOHH B TOJI, @ IPY ONITUMHUCTHYECKOM — BBIpacTeT 10 250 MiIH ToHH.?®

JIlnHaMuKa UMIIOPTA VIJs B KJII04YeBLIX 115 PP pernonax

Tabnuna 1. TpaekTopus ABMKEHHUS OCHOBHBIX UMIIOPTEPOB POCCUHCKOTO YIIIS
K YIJIEpOJIHOM HEUTPAIbHOCTH

Asia Import in 2019, Mt 2019 to 2018 Carbon "zero" consensus
China 32,8 119% by 2060
South Korea 28,3 97% by 2050
Japan 20,2 111% by 2050
Taiwan 8,5 92% (officialy no, by 2060 with China)
India 8,0 178% officialy no
Vietnam 6,1 230% 15% reduction by 2030
Malaysia 3,3 106% officialy no
Europe
Germany 21,3 154% by 2050
Netherlands 13,8 115% by 2050
Poland 10,9 82% officialy no, but consensus has been achieved
Turkey 9,4 79% officialy no
Ukraine 8,1 74% officialy no
Latvia 4,7 110% by 2050

Hcrounuk: moarotoBieHo Ha ocHoBauuu nqanHsix CDU TEK (2018-2019) u my0sukaruii B CMU*,

MupoBoii BEKTOp, HalpaBJIeHHbI Ha JAeKapOOHHU3ALMIO, B 11€JI0M, HUKAK HE BIUSET HA CTPATETUIO
[IPAaBUTEIBCTBA U IUIAHBI POCCUUCKUX YroiabuKoB. [Tognucanneii Ipesnnenrom PO B.B. Ilytu-
HbIM Yka3 Ne 666 monpasymeBaet cokpaiienue BiopocoB k 2030 roay 10 70 mpoueHTOB OT ypOBHS
1990 roma ¢ y4yeTroM MaKCHMalbHO BO3MOXKHOW MOIJIONIAIOIIEH CIIOCOOHOCTH JIECOB, T.€. MUHYC
30 mportentoB ot 1990 roma x 2030 roxy.®! B mactosimee Bpemst Poccust HAXOAUTCS HA yPOBHE
BbIOpOCOB 0K0JI0 MUHYC 50 mpoueHToB oT ypoBHs 1990 roxa, BKiIto4as MOTJIOIIEHHE JIECOB, U Ha
ypoBHe nopsiaka MuHyc 30 npoueHToB 6e3 Hero. To ecTb, COrIacHO HOBOM 11€IH, BHIOPOCOB MOXKET
OBITb OOJIBILIE.

Ecnu mocMoTpeTs Ha CTpYKTYpy 3Hepronotpedienus Poccun, To cyliecTBEHHOE BIUSIHUE Ha
KJIMMaTH4YeCKHE N3MEHEHUS OKa3bIBAIOT JiBa pernoHa — Cubupckuii penepanbHblil okpyr U JlansHeBo-

2 06 yreepxneHnn DHepreTUdecKoii crparernn Poccuiickoit Menepannn Ha neproa jgo 2035 roga [DNeKTPOHHBIH pe-
cypc]: Pacmopsiokenue IlpaButensctBa PD ot 09.06.2020 N 1523-p. — Pexxum nmoctyma: http://www.consultant.ru/
document/cons_doc_LAW_354840/

30 Tapaszanos W.I'., T'y6anos JI.A. Utoru paboThl yrojibHOM NpoMbliieHHOCTH Poccun 3a suBaph — aexa6ps 2020 roaa //
VYroums. 2020. No 3. C. 54-69.

31 O cokpamennu BHIGPOCOB MAPHUKOBLIX Ia30B [DeKTpoHHKI pecypce]: Ykas IIpesunenta PO ot 04.11.2020 N 666. —
Pesxum nocryma: http://www.consultant.ru/document/cons_doc_LAW_366760/
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CTOUHBIN (henepanbHblii OKpyr. B HuUX momu motpebnenust yris coctaBisitoT 84,6 u 54,2% cooTBert-
CTBEHHO. B ocTabHOM BHYTpEHHHI 6anaHC POCCUICKOM SHEPIeTUKH BBITJISIUT BIOJIHE YCTOHYMBBIM.

B 93710i1 cBsi3u mpoTekarone Ha TEKYIIM MOMEHT B MUpPE HpOIecChl AeKapOOHU3alUU BIUSIOT B
0o0JIbIlIel CTETIEHN Ha SKCIIOPTHBIN MOTEHIIMAT POCCUNCKON YyroiabHOU npoaykuuu. [Ipu coxpanenun
CHMKAIOLLErocsl UHTEpeca €BPONEMCKUX NapTHEPOB K yIiato yxke uepe3 10 ser, BeposiTHO, BCE yTroib-
HbIEe Tpy30n0TOKH U3 Poccuu ¢ 3anmasHoro HampapieHus: OyayT rnepeHanpaBieHbl Ha BOCTOK, a 00b-
€Mbl OTTPY3KH YIJId OyIyT ONpeAensaTbcs TpeMsl OCHOBHBIMU (haKTOpaMHU: MPOITYCKHONW CIOCOOHO-
CTBIO KEJIE3HBIX JOPOT, MOTPEOHOCTHIO a3UATCKUX AIKOHOMUK B YTJie, IEHOM M KOHKYPEHTOCIOC00-
HOCTBIO POCCHICKOTO YTOJIbHOT'O TOIJIMBA B CPABHEHUU C IPYTUMH MHUPOBBIMU SKCIIOPTEPAMH.

Meramutyprudeckuii yroib Ha TEKyIIMA MOMEHT HE UMEET MOJTHOLICHHBIX 3aMEHUTENIEH, M03BOJISIO-
IIUX YJOBJIETBOPATH NOTPEOHOCTH MUPOBOM CTANICIUTEHHOM MpOMBIILIIEeHHOCTH. [loJis ero skcmopra
B abcoOTHOM 00BbeMe mocTaBisieMbix U3 Poccuu yrneit cocraBnsier nopsiaka 10%, ognako cdepa
€ro MPUMEHEHHUsI OTHOCUTCS K METAJUTYPIrUH, 8 HE K SHEPIeTHKE.

TonjJauBHO-YHepreTnyeckue 0ajanchbl peruouos PO

- Natural gas - Coal

Puc. 6. TormmuBHO-3HEpreTHYESCKHE OAJIAHCHI POCCHUCKIX PETHOHOB 10 3 HCTOYHHUKAM SHEPTUU
Ha Hayajo 2019 roga, %

HcTounuk: moAroToBaeHo Ha ocHoBaHMM AaHHBIX Pocctara (EMUCC).

Cno>XHOCTh TTPOTHO3UPOBAHUS CIIEHAPUEB TATBHEUIIIET0 PA3BUTHS POCCHUICKON YTOJBbHON TIPOMBIIII-
JICHHOCTH TaKXe 00YCIIOBJIEHA TEM, UTO BCE €€ MPEANPHUITHS COCPEIOTOUEHBI B YaCTHBIX pyKax. Ecim
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ra3oBbIii, HEPTSHOW U aTOMHBIA PHIHKK Poccun mpeicTaBiieHbl KPYIMHBIMUA TOCYAPCTBEHHBIMHU KOM-
nanusmu [TAO «I"aznpom», ITAO «PocuedTb» u 'K «PocaTtom», TO YroJIbHBIX KOMIIAHUN JOCTa-
TOYHO MHOT'O, BCE OHH MPEAOCTaBICHBI CAMU ce€0€ U OUYEHb UYBCTBUTEIbHBI K KOHBIOHKTYPE U U3MeE-
HEHUSIM B PETYJIUPOBAHUU.

["'oBOpst O TEXHOJIOTUSAX YUCTOTO YIJIsA, HA MEPBBIN B3I IEPCIEKTUBHBIMU KKYTCS JIEKTPUUECKHE
CTaHIMH, PabOTArOIINE HA YIBTPACBEPXKPUTUUYCCKUX MapaMmeTpax Mapa, 4To MO3BOJISIET CTAHIIHSIM
camxath norpednenue yris ¢ 800 rpamm 1o 380 rpamM 3a 1 kBT-u. PesynpTaTom momo06HONH SKOHO-
MHUU TaKXe CTAHOBHUTCSI COKpAIllEHUE BBIOPOCOB U 30JbHBIX OTXOOB, YTO 3HAUYUTEIHHO MOBBIIIAET
HKOJIOTMUYECKHE TMOKa3aTeNu YroJbHOW reHepauuu. Vcrnonb3oBaHHE COBPEMEHHBIX 3JIEKTPOHHBIX
(GUIBTPOB MOXKET JOMOJHUTEIBHO CHU3UTh HETaTUBHOE BIUSHUE OT Cxkuranus yris Ha TOC, npu-
BOJISl K COKpAIICHHUSIM BBIOPOCOB MAPHUKOBBIX Ia30B BIUIOTH A0 ypoBHs TOLI, paboTaroumx Ha mpu-
ponHoMm rase. Ha cerognsimHuii JeHb ONMMCAaHHBIE TEXHOJIOTHH IIMPOKO pacrpocTpaHeHsl B Kurae u
Snonuu. B Poccun nanHas TEXHOJOTHUS HE MOTYYHIIa JOHKHOTO PACIPOCTPAaHEHUs M0 MpUUKHE e
BBICOKOW CTOMMOCTH.

Taxum o6paszom, gekapOOHU3ALIMS] MUPOBOM SKOHOMUKU (DOPMUPYET YCIOBUS TPACKTOPUH JATbHEH-
IIeT0 Pa3BUTHUSI POCCUNCKON YroNbHOM oTpaciu. B wactHocTH, ecniu EBpona mpoomkaeT CHUKaTh
00BEMBI 3aKYIKH YIS, TO C POCCUHUCKOM CTOPOHBI 00pazyeTcst U30BITOK MPEASIOKEHUS TaHHOTO BUa
toruiBa ans crpad ATP. D1o, B cBOIO ouyepe/ip, B IOJITOCPOUHOM MEPCIEKTHBE MOKET MPUBECTH K
MaJCHUIO [IEH Ha poccHiickuil yroyb. CyIlecTByeT pUCK TOTO, YTO B KOHEUHOM UTOTEe Yrojib OyaeT
MPOJaBaThCs MO ce0ECTOMMOCTH, a BCS MPUOBLIL OyleT chenaThes TapudaMu KeIe3HOI0POKHOTO
oreparopa.

ITo Mepe cokpaliieHHs crpoca Ha yrojb JOOBIBAIOIIME MPEIIPUATHS MOTYT Ha4aTh CTAJIKUBATHCS C
PUCKOM MX 3aKpBITHs, a Harpy3ka Ha MHQPACTPYKTYpy JISDKET LIETUKOM Ha IUJIeYd TOCyAapCTBa.
B cknapIBaromuxcst yCIoBHUsX MPEICTaBUTENSIM YTOJIBHOTO OU3HECA U POCCUIICKOMY MPaBUTEIbCTBY
HE00XO0/MMO aKTUBU3UPOBATh PabOTy, HANPaBJIECHHYIO Ha MOAJEPKKY OTpAciH, BHEAPEHHE HOBBIX
TEXHOJIOTUH U CO3[JaHUE BO3MOKHOCTEN IS IEPEHANIPABIICHMSI SKCIIOPTHBIX ITOTOKOB YIJIS C 3ama-
HOTO HarpaBJieHUsl Ha BocTouHoe. [Ipruem Bkitoyatbes B pabOTy HYKHO He3ameuiuTenbHo. [loka
YTO MOJJIEP’KKA OTPACIH CO CTOPOHBI TOCYIapCTBAa HE3aMETHA, @ YaCTHbIE POU3BOJUTENIN CBOM OY-
JyIIKeE IUTaHbl BBICTPAUBAOT UCKIIFOUUTEIBHO C ONTOPOH Ha (pr3nUYecKHii SKCOPT JOOBIBAEMOI'0 YIJISL.

Jlureparypa

1. 06 yrBepxnenun DHepreTuueckoii crpateruu Poccuiickoit @enepamuu Ha nepuon 1o 2035 roaa
[DnexTponnslit pecypc]: Pacnopsixenue [IpaBurenscrea PO ot 09.06.2020 N 1523-p. - Pexxum g0-
cryma: http://www.consultant.ru/document/cons_doc LAW 354840/

2. O cokpallleHHH BEIOPOCOB MAPHUKOBBIX I'a30B [ DneKTpoHHBI pecype]: Ykas IIpesunenta PO or
04.11.2020 N 666. — Pexxum nocryma: http://www.consultant.ru/document/cons_doc LAW_ 366760/

3. Tapasanos U.I'., I'y6ano JI.A. ViTorn paGoThl yroJbHOMN IIPOMBIILIEHHOCTH Poccuu 3a sHBaph —
nexadpb 2020 roga // Yrons. 2020. No 3. C. 54-69.
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Sector Coupling — a view from a German TSO

The Transmission System Operator 50Hertz

50Hertz is one of the four transmission system operators (TSO) in Germany. The German control
area is shown in the Figure 1. All the TSOs in Germany are responsible for the extra high voltage
grid (220 kV and 380 kV). 50Hertz is responsible for transmission grid in northern and eastern part
of the country (Berlin, Brandenburg, Hamburg, Mecklenburg-Western Pomerania, Saxony, Saxony-
Anhalt und Thuringia) and provides about 18 million people with electricity [4].

Figure 1. 50Hertz as part of the German Electricity System [4]

The grid length of 50Hertz is about 10, 200 kilometres, which is equal to the distance from Berlin to Rio
de Janeiro. The company has more than one thousand employees and its maximum load is around 16 GW,
which is around 20 % of the whole German load. The main tasks of the company are to provide the efficient
maintenance of lines, cables and substations, to ensure the stability of the grid, to promote the integration
of renewable energies (RE) and to participate in German and European electricity market, creating the grid
of the future. The company is especially interested in researching and creating of innovative ideas and their
implementation in the operational work of the company, combining new technologies and intelligent ap-
plications, in order to meet the requirements of a rapidly changing energy system [4].
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50Hertz connects large-scale generators (including large offshore wind parks) and large consum-
ers to the grid. Wind energy is the most important renewable energy in Germany. Around 36
percent of the whole installed wind power of the country is fed into 50Hertz’s grid, which is
around 18,346 MW onshore and 1,068 MW offshore, mostly in northern Germany. 21 MW of
wind power are expected by the year 2020. At the same time, the biggest consumption centres in
Germany are located in South of the country. Due to the increasing distance between consumption
of energy in the south and the production of renewable energy in the north of the country, it
became the biggest challenge to keep the balance of the system, to cover the electricity volumes
of the decommissioned nuclear and coal power plants. Currently there are a number of transmis-
sion grid projects at the company, with an aim to increase the transmission capacities and also to
connect Germany better with the electricity grids of neighbouring countries [4].

The electricity generation from RE-sources, namely wind and solar radiation, has a very stochas-
tic character, which means, it has very strong fluctuations due to the weather, so that it rarely
corresponds to the current electricity demand. Often wind turbines are located in sparsely popu-
lated areas with correspondingly low electricity demand. In the traditional electricity market,
electricity was supplied at the lowest price at the moment and was generated followed the elec-
tricity consumption. Nuclear, coal and lignite-fired power plants supplied the base load and gas
power plants were switched on for pick loads. In the energy system of the Energiewende renew-
able energies can increasingly take over more than half of the total electricity generation for single
hours or even days. However, this electricity must be consumed exactly when it is generated - if
not, they must be switched off [5].

According to the Renewable Energy Sources Act (EEG), the system operators are obliged to feed
in all at the moment available renewable electricity in their grid. Germany plays a leading role in
the integration of renewable energy sources and distributed electricity generation. In order to feed
in all electricity from RE sources and to maintain the balance between generation and demand, the
task of TSO in Germany is to compensate the electricity fluctuations in the grid. This balancing is
a particularly demanding task not only in network area of 50Hertz, but in the whole country. In the
worst case, an unbalanced system can lead to complete power failure. Together with grid expansion,
this requires the inevitable intervention measures, so-called redispatch [4].

Redispatch is a requirement of TSO to adapt the active power feed-in of power plants with the aim to
avoid network bottlenecks, by lowering the active power feed-in of one or more power plants while
increasing the active power feed-in of one or more other power plants.

This measurement costs millions of euros annually, which have to be paid by the end customer. One
of the most important goals of the grid expansion and forecasting projects of 50Hertz is to reduce the
redispatch costs and as a result electricity prices for the end customers. In order to meet the demanding
environmental goals and to create a safe, economical and environmentally friendly energy policy,
modernization of today's energy system is necessary.
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Sector Coupling Prospects for Germany

Modernization of today's energy system should not only be based on the electrical sector, but also on
heating, cooling and transportation sectors [4]. In addition, the climate protection goals cannot be
achieved without effective decarbonisation of the above-mentioned sectors. The goal is to be able to
use the generated RE at the right time and at a suitable location without losing it. A successful energy
transition and decarbonisation across all sectors requires an integrated approach for all sectors. In this
way, the energetic potential and flexibility of one sector can be used in another one and vice versa.
This ensures more flexible energy usage in industry, household, trade / trade / services and transport
under the premises of economy, sustainability and security of supply [4]. To achieve this, the net-
working of the energy sector and industry sectors is needed, so called sector coupling.

At the same time, the most important aspect stays an integrated system-friendly behaviour, without
additional stress for the electricity grid. From a grid perspective, sector coupling (at least in the me-
dium term) is not an alternative to the necessary network expansion. The driver of sector coupling is
a decarbonisation of other sectors, not the “healing" of network bottlenecks. The German federal
government emphasize the role of sector coupling for the energy transition in connection with storage
technologies. The heating and transport sectors have significantly lower share of RE then electricity
sector. By coupling of all of these sectors, the share of RE in all sectors can be increased, so as CO2
emissions in heating networks and transport can be reduced [4]. Sector coupling focuses on different
consumption profiles, for example household, trade, industry or services. Particularly the household
and traffic sectors have so far barely contributed to GHG reduction. Sector coupling could remedy
this (see Figure 2). So far, 29 % of the targeted 40 % reduction of greenhouse gases by 2020 has been
achieved [6].

Action gap n farget

Figure 2. Greenhouse gas emissions (CO2 and others) in CO2 equivalents

With this concept, the existing energy surpluses from PV and wind turbines can be efficiently used
by electrifying all energy usages by using Power-to-X technologies. Storage, transport and usage of
RE will be possible with following innovative concepts: Power-to-Mobility (PtM), Power-to-Gas
(PtG) or Power-to-Heat (PtH) [4].
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Power-to-Heat (PtH)
A PtH transfer is a process of converting renewable electricity into heat. This can be possible using
combined heat and power (CHP) systems and heat pumps.

The heat demand in Germany is more than twice as high as the electricity demand. The 75 % of heat
demand is covered by fossil fuels and causes around 275 million t CO2 per year. That is why the
decarbonisation of this sector is extremely needed [4].

Power-to-Gas (PtG)

The PtG process connects the electricity sector to the gas sector by converting the excess electricity
into a network-compatible energy gas such as hydrogen or methane. An optional methanation is used
as the central connecting element between the electricity and gas sectors. An elementary advantage
of this concept is possible long-term storage. Hydrogen can be divided in two different forms, namely
blue hydrogen and green hydrogen [7]. The difference is depicted in Figure 3.

Split natural gas into CO2 Blue Hydrogen Green Hydrogen  Split water into hydrogen -
and hydrogen ¥ | by electrolysis powered by
Residual gasses also in & ",Jlf* r1 wind and sun
H-vision scope 411\ w _
CO2 stored or re-used  Natural gas  Steam reforming Renewables  Electrolysis no CO2 emitted
- . <z = o
/-—-) Power-to-Gas ‘
ﬁ H2
Electro mobility,
— Power grid
- \ } Gas network
" ~——  Households
Renewables H Industries
Households and Industries Energy Stm’ I g
{ electrification ! Gas feed-in

Figure 3. Sector coupling: Power to gas

Considering a cost reduction of electrolyzer technology (conversion of electricity into hydrogen), the
usage of electricity surplus in Germany can make a valuable contribution to the decarbonization of
the overall energy system. In order to promote the development of PtG technology, the Federal Min-
istry of Economics had launched the idea competition "Reallabors der Energiewende". 50 Hertz ac-
tive participates as a part of HYPOS consortium [4] (see the chapter “Real laboratories for the energy
transition”.

Power-to-Mobility (PtM)

This concept means the use of the surplus “green” electricity for charging electric vehicles. In addi-
tion, the electric cars in the grid can theoretically be used as energy storage due to the bidirectional
connection. In addition, the so-called natural gas vehicles can be “fueled” with the fuel generated
from power-to-gas technology (s. Figure 3).
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According to new agreement of the European Parliament, the CO2 emissions of new cars must be
37.5 percent (cars) or 31 percent (commercial vehicles) below the already agreed emission limits in
2021. The electrification of the transport sector can make an important contribution here [4].

Even when assumptions are high for the prevalence of electric vehicles, the effect of sector coupling

on electricity consumption remains low. As you can see on the graph the Power to Heat applications
have larger effects on energy consumption than electric mobility [6].

Influence of
600 - sector coupling
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3.9%
500 -3 8% }- 1.5%
-3,8%
400 -
200 Bl Other PtX
=i
200 -
Other
o B Households
[l
B Industry
0 A

2015 2035

Figure 4. Net electricity consumption in Germany

Regarding some simulations peak loads caused by electric mobility are hardly significant compared
with the total load, under following assumptions [8]:

o Load profile for electric mobility contains 20 % of flexible and 80 % of regular charging behav-
iour;

o Peakload due to electric mobility (7 GW) and across all sectors (84 GW) on a weekday in the
coldest winter week;

¢ Increase of peakload can be limited by flexibility in the system.

However, the impact of the sector coupling on the power consumption is low - effect on (residual)
load peaks and load flows still needs investigation. The need for power-to-gas in Germany is still
disputed. There are many controversial opinions, here are some of them:

— Power-to-gas is not necessary or economically viable for an 80% reduction in German greenhouse
gas emissions. (Long-term scenarios BMWi 2017)

— "The -95% targets cannot be achieved without PtX. A large part of the PtX is imported from
abroad. “ (Dena Lead Study 2018)
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— ,,Even in the long term, importing synthetic methane is associated with lower costs than generating
synthetic methane based on offshore wind energy in the North and Baltic Seas,, (Agora Energiewende
2018: The Future Cost of Electricity-Based Synthetic Fuels)

— "Scenarios with a broad mix of technologies [cause] significantly lower costs by 2050 ... and [are]
more robust in terms of implementation challenges such as acceptance ..." (dena Lead Study 2018)
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Figure 5. Predicted load curve per sector. Based on the GDP 2035B using the example of
07/02/2035, 10 million electric cars

Moreover, it is important to note, that direct electrification is the most efficient way to use renewable
electricity in transport and that the production of SynGas is cheaper abroad. An alternative could be
to import the synthetic fuels via existing infrastructure. That can be seen on example in the Figure 6.
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Figure 6. Direct electrification allows the use of RE in the country

Nevertheless, according to extrapolation by German TSOs (2018), NEP (2019) Szenario 2030B, in
order to achieve the ambitious goals of energy policy, namely complete decarbonisation of heat and
transport sectors, significant amount of RE will be required (around 500 TWh) (see Figure 7) [9].
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Figure 7. Projection Residual load 2030 and needed Load for covering other sectors

Today Germany is at the very beginning of the way of sector coupling. There are still many opened
questions and unsolved problems. Here are some of them:

— What obstacles exist in terms of technical feasibility?

— In order to have the technology "ready to go" from 2030, real laboratories can provide valuable
insights for power to gas

— Which business models will prevail?

— What does the distribution of roles look like in an economically regulatory useful framework?
However, in order to have the technology "ready to go™” from 2030, real laboratories can provide
valuable insights for power to gas and can help to solve some outstanding issues.

Laboratories of Energiewende

Real laboratories represent a test rooms with a real conditions to gain experience with rooms for innova-
tion and regulation. Real laboratories require legal flexibility instruments, for example in the form of
experimental clauses. Real Laboratory was a part of the 7th Energy Research Program "Innovations for
the Energiewende", which includes 6 billion Euro. There were 90 applications in the first round (from
11.02.2019 to 05.04.2019), from which 20 winners were announced, funded in the following areas: large-
scale energy storage in the electricity sector, energy-optimized quarters, sector coupling and hydrogen
technologies. Targets and scopes were: to develop the hydrogen technologies in country, to promote them
for max. 5 years, including planning and installation phase as well as a 1 to 3-year test operation / moni-
toring phase, 100 million Euro per year for four years between 2019 and 2022, and additionally 200 mil-
lion Euro for real laboratories in structural change regions. At the latest in three years, there will be another
call for tenders for new projects. Exploring innovations and new solutions to deal with fast changing
energy sector is one of the core tasks at the 50Hertz company. As a result, eleven real laboratories of
Energiewende were founded in the 50Hertz control zone and 50Hertz has agreed to participate in two real
laboratories, and two more are in narrower choice (see Figure 8 and Figure 9).
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Figure 8. Real laboratories of the energy transition in the 50Hertz control zone
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Figure 9. Participation in real laboratories of 50 hertz

Conclusion

It can be noted, there are still many unsolved problems and questions, as well as the pros and cons of
sector coupling in Germany. Right now Germany is at the very beginning of this way and there is a
lot of work ahead. PtX / G technologies are on the long way to competitiveness. A combination of
these systems can lead to a number of advantages, namely increased integration of renewables to the
grid through the use of flexibility options from neighbouring energy substitution or energy storage
systems; additional market interaction (a reaction to volatile electricity market prices, e.g. system-
oriented energy storage through battery storage (BS), reaction of CHP systems with heat buffer, etc.).
For this purpose, existing gas and heating network infrastructures can be used, which can also imple-
ment a storage function. Such systems can also be involved in energy services. Considering this topic
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and weighing a lot of pros and cons, it is important to note, that the driver is the decarbonization of
the sectors industry, mobility and heat - not the “healing" of network problems. An overall economic
benefit of sector coupling becomes visible only in a long-term perspective (after 2035). In order to
advance the market maturity of PtX / G and to have the technology fully developed after 2035, real
laboratories are already useful and necessary.
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Molecules vs Electrons, where are we headed?

Introduction

Deep and intensive decarbonisation of the energy system is needed to meet the goals set out in the
Paris agreement and move towards a circular and carbon free world. Since access to clean, reliable
and affordable energy is one of the main drivers for human development it is key to make this shift
as efficiently and cost effective as possible in order not to lose societal support and avoid significant
economic drawbacks.

Current energy systems can be divided in two key forms; electricity and molecules (liquids and gas-
ses). In most systems around the world electricity is only a small component and fossil liquid and
gaseous fuels make up the largest part of the total energy system. Current technologies to decarbonize
the energy system favour electricity generation and therefore the trend is towards further electrifica-
tion of sectors like transport, households and industry.

Current trend and challenge

However, is this feasible? When we look at the current system we can see that, within the EU
(EC 2018), only 20% of the total primary energy used is electricity. The rest is molecules in the
form of gasses and liquids for transport, industry and power generation. The EU has currently spend



89

1000 billion euro over the past 10 years to make 50% of the electricity production carbon neutral.
This is a very high number but when put into perspective of the EU economy (0,5%) this is doable.
However, it does raise the question how much fully decarbonizing the molecules is going to cost.

An additional complexity for the decarbonisation of the energy system is that the historical starting
point of a low complexity central generation system will most likely be replaced with a complex
multiple generation system whereby the consumer is not only recipient but also plays a part in the
smart exchange and generation of energy. This system change is a key aspect of the energy transition
and plays a part in determining the most optimal way forward in relation to electrons (electrification)
and molecules (gas and liquid).

Which way forward

Interestingly, future scenario’s do not necessarily agree on what type of system is most optimal and
cost effective. Here we have looked at two scenario’s relating to extensive use of molecules ‘optimal
renewable gas future’ (Navigant, 2019) and extensive electrification or ‘High E breakthrough’ (Ele-
ment Energy, 2019). Both scenario’s focus on a fully carbon neutral energy system in 2050 but arrive
there by two different routes. They also both claim to be more cost effective compared to the other.

The optimal gas scenario uses the rationale of fully utilizing the existing gas infrastructure and con-
nectivity to consumers and industry. It further states that certain industries like steel, manufacturing,
chemical and heavy mobility will have a hard time electrifying and against proportionally high costs.
Molecules are also use for storage and peak shaving of renewable energy generation. Furthermore,
the use of biomass for gasification and hydrogen (blue and green) is foreseen as replacing fossil nat-
ural gas. Resulting in a future where 40% is electric and 60% molecules. Compared to fully switching
to electricity this will save between 100 -217 billion euro annually for the EU.

The high E breakthrough scenario in comparison comes from a different perspective. Here it is assumed
that 90% of the primary energy use is electric. Hydrogen plays a part but on location and generated
from electrolysers, essentially meaning that the industry that uses hydrogen is ‘electrified’. Further-
more, they assume that Europe is largely interconnected and technologies have been developed and
applied to make this interconnectivity possible. It is thereby possible to focus optimally implement
technologies for generation (for example wind on north sea) and storage (for example hydro power in
the alps) and tie these together. Although massive investments in new electricity infrastructure is re-
quired, the gas infrastructure maintenance and replacement costs are redundant and saved. Overall, this
can result in an actual saving of 90 billion euro’s per year. Purely by subtracting the costs of maintaining
the gas and oil infrastructure from the foreseen extra investments.

Conclusion and discussion

Interesting to see that both scenario’s use the other weakness as a strength. For optimal gas the fact
that the infrastructure can be utilized for renewable gas is see as an advantage, whereby less invest-
ment in electricity is required. For the high E scenario the opposite is claimed and the costs of main-
taining the gas infrastructure alongside a large and heavy electricity infrastructure is seen as a waste
where discarding the gas infrastructure results in an overall saving.
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Whatever, scenario is through we should keep in mind that technical solutions are not the only
thing we need to consider. Going from 80% molecules to 10% requires a complete shift in system
and mind-set. This might be possible technically and even economically but will disrupt the cur-
rent economic system and create unforeseen resistance to the overall aim of complete decarbon-
isation. The EU has actually recognized this as well and in the most recent predictions, 1.5TECH
and 1.5LIFE (EC, 2018), a large share of molecules is foreseen (up to 50%). Given the current
system and challenges that lies ahead that seems a sensible middle, which still requires extensive
electrification and generation of renewable molecules and electricity. We should take care not to
disrupt the current economic and societal model too much too quick. A future where 50%/50%
electricity and molecules is foreseen will have a big effect on our current energy system but also
leave room for traditional industries and energy companies to shift within a known business
model. Thereby, tempering the changing to a certain extend and making sure that public opinion
remains behind the energy transition.

Sources:
EC, 2018, ‘A Clean Planet for all A European strategic long-term vision for a prosperous, modern,
competitive and climate neutral economy’, European commission report com 2018, 773 final.

Navigant, 2019, ‘Gas for climate The optimal role for gas in a net-zero emissions energy system’,
https://www.gasforclimate2050.eu/files/files/Navigant_Gas_for_Climate_The_optimal_role_for_
gas_in_a_net _zero_emissions_energy_system_March_2019.pdf

Element Energy, ‘Towards fossil free energy in 2050°, Element Energy and Cambridge econometrics,
https://europeanclimate.org/net-zero-2050/2050@europeanclimate.org
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Renewable Energy in Ukraine

Executive summary
RES capacities in Ukraine have increased dynamically in the last years. This report argues that
Ukraine would benefit from continuing this development.

Although Ukraine has committed itself to a range of international climate obligations it is still not
very ambitious compared to other countries. As Ukraine has signed the Paris Agreement it would be
appropriate for Ukraine to raise its ambitions to contribute to keep global temperature rise well below
two degrees. A rise in RES is an integral part of such a decarbonization path.

Further RES expansion yields several advantages for the Ukrainian energy system. New capacities
are needed to replace the ageing power plant fleet and to sustain energy security, especially as elec-
tricity generation from coal is losing its competitiveness. Moreover, the diversification of energy
sources may reduce market power of major energy suppliers and dependence on energy imports and
international resource markets.

Ukraine has already achieved a substantial rise in RES capacities, mainly due to the introduction of
generous feed-in-tariffs for RES. In 2020, a RES-auction-scheme will be introduced.

Higher RES penetration poses challenges to the Ukrainian energy system, foremost due to the variability
of RES. We propose to address these challenges by different instruments. First, the mix of RES technol-
ogies as well as the location of facilities can be optimized to smooth variability. Second, variability can
be addressed by regulatory measures such as incentivizing curtailment of excess RES and demand re-
sponse or improving RES-forecasts. Third, variability can be addressed by increasing the flexibility of the
electricity system by building storage, transmission lines or flexible power plants. Finally, the cost of RES
can be reduced by transitioning towards a well-designed, competitive auctioning mechanism.

In this report we argue that increasing the share of RES is an opportunity for developing a cost-
efficient and clean energy system in Ukraine. To reap this potential, the country must raise its renew-
ables target and implement complementary measures to ensure smooth system integration.

1. Motivation

Ukraine was one of the first countries that ratified the Paris Agreement. It, however, still lags behind
all European countries in terms of emission intensity. According to Figure 1, Ukraine in 2014 emitted
0.61 kg CO2 per PPP $ of GDP. As the energy sector® is the most emission-intensive sector in the

32 In Ukraine’s greenhouse gas inventory 1990-2017 (draft) the energy sector comprises transport, energy industries,
fugitive emissions, energy in manufacturing industries and other energy sectors.
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Ukrainian economy (see Figure 2), raising the RES share in electricity generation is crucial for re-
ducing emissions.

Figure 1. CO2 emission intensities in 2014
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Figure 2. Ukraine’s GHG emissions by sector in 2017
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Source: Ukraine’s greenhouse gas inventory 1990-2017 (draft), Ministry of Ecology and Natural Resources of
Ukraine

33 Already six Ukrainian cities committed themselves to raise their RES share up to 100% by 2050, following the global
climate initiative 350.org. Their ambition is leading the way for the whole country. https://gofossilfree.org/a-huge-win-
in-ukraine/
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In 2020 Ukraine has to submit a number of new or revised energy and climate policy strategies and
plans. First of all, the Energy Strategy 2035 has to be revised and a respective action plan needs to be
set out, as the former action plan is only valid until 2020. Additionally, the National Renewable En-
ergy Action Plan and the National Energy Efficiency Action Plan need to be defined in the near future
as well. Therefore, this year Ukraine has the chance to redefine its overall energy and climate strategy
and to align it with the Paris Agreement.

In this paper, we present arguments for the integration of more RES capacities in Ukraine. We show
the current state of RES in UA as well as the policy mechanisms currently in place to promote the
building of new capacities. Additionally, the potential of further RES expansion in Ukraine will be
highlighted. We then come to the challenges a higher RES share in the energy system raises and
propose instruments to address them. We conclude with an outlook.

2. Arguments for RES expansion
In the following chapter, we discuss how Ukraine can benefit from the integration of more RES.

2.1 European Integration

The fight against climate change is a main political project of the European Union. The new European
Commission that entered office in 2019 made the “European Green Deal” (please note that it is “Eu-
ropean” not “EU”) its flagship project. Ukraine showing stronger engagement in the reduction of
greenhouse gas emissions and expanding RES will hence demonstrate Ukraine’s commitment to pur-
sue a path of European integration.

On the other hand, abstaining from substantial decarbonization efforts might become a very expensive
strategy for Ukraine as the EU actively discusses to introduce a tax on imports of carbon-intensive
products. Depending on the implementation this could close the EU market for many Ukrainian goods
exports.

2.2 Coal exit

Ukraine will have to reduce the share of coal in its energy mix for environmental and economic
reasons. The economic situation of the coal industry in the country is dire. State owned coal mines
are requiring approximately 9 UAH billion of yearly subsidies (average for 2015-2017), caused
i.e. in 2014 about 2000 injured miners and 99 deaths and are characterized by obsolete equip-
ment**. In terms of levelized cost, wind (29-56$/MWh) is already cheaper than coal
(60—-143$/MWh)*. So, new RES facilities are already cheaper than building a new coal-fired
power plant.

34https://lowcarbonukraine.com/wp-content/uploads/2019/06/2019-06-11_PB13_Structural-Change-in-Coal-Regions_
en_short.pdf
Shttps://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.pdf
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Figure 3. levelized cost of electricity generation of wind, solar and coal plants
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2.3 Replacement need
Most of the power plant fleet in Ukraine is old and inefficient. This implies high emissions and pri-
mary energy consumption and puts energy security in Ukraine at risk.

The average age of coal generation capacities is 47 years, compared to the average age of coal power
plants in Germany, which is 27 for hard coal and 30 for lignite. 85% of installed TPP and CHP capacities
in Ukraine are older than 40 years. Thus, a significant share of plants has reached the real lifetime of coal-
fired power plants of 40-45 years®®. While the lifetime of power plants can be exceeded, aging capacities
increase the costs of maintenance and the need for repair. Furthermore, ageing power plants increase the
risk of unexpected shutdowns, which in turn increase the risk of lack of power.

Figure 4. Structure of TPP’s and CHP’s capacity by age
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36 Markewitz, P., Robinius, M. and Stolten, D. (2018) ‘The Future of Fossil Fired Power Plants in Germany — A Lifetime
Analysise’, Energies, 11.
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The ageing power plant fleet is not a short-term issue. The current amount of installed capacities of
nuclear power plants (NPP), thermal power plants (TPP) and big hydro in Ukraine provides an ap-
propriate power supply to cover peak demand. From mid of the next decade on, an increasing demand
as well as a decrease of available power capacities will require replacement capacities.

Figure 5. Forecasted nameplate capacity for Ukraine
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2.4 Investment attraction

As a large part of the country’s power system needs to be overhauled within the next two decades,
large-scale investments are needed. Investments into RES — that are more granular — are often fi-
nanced by foreign investors. Furthermore, investments in RES currently face very attractive condi-
tions because international financial institutions offer preferential interest rates for them at the mo-
ment. Thereby, Ukraine can benefit from knowledge transfer through FDI.

2.5 Diversification of energy sources

Further expansion of renewable energy capacities implies a diversification of energy sources in
the Ukrainian system. Accordingly, dependence on single energy producers may decrease. This
is especially favorable because the Ukrainian energy market is highly concentrated. The largest
part of existing capacities is controlled by DTEK and state-owned generators (Energoatom,
Ukrhydroenergo and Centrenergo). Hence, RES expansion could increase liquidity and competi-
tion in Ukraine’s electricity market.

Diversification does not only reduce dependences on internal suppliers but also from energy imports.
According to our calculations, 7 GW wind and solar in the Ukrainian energy system would enable a
reduction of coal imports by 30% (7 million tons). Moreover, RES expansion may reduce political
dependencies arising from these transfers.

2.6 Price effect on electricity

Integration of a higher RES share in the market tends to decrease the wholesale price of electricity
because marginal costs of RES are zero. This is called the merit order effect. The enhanced level of
competition through energy source diversification may enhance this effect.
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Figure 6. Electricity demand and supply
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Moreover, a higher RES share may lead to more stable long-term prices because it reduces the de-
pendence on price fluctuations on international energy resource markets.

2.7 Decentral RES

RES expansion may contribute to a decentralization of the energy sector. Small facilities can be man-
aged on communal level and therewith, citizens may directly be involved in the transition of the
energy system. Decentralization is beneficial for the Ukrainian energy system because it relieves grid
constraints as the need for electricity transport gets smaller. Moreover, it improves energy security
especially in remote areas.

3. Status Quo

This chapter regards the current state, recent developments of RES capacities in Ukraine and political
mechanisms currently in place to promote their expansion. Additionally, Ukraine’s potential of fur-
ther RES expansion is examined.

3.1 Status Quo

Due to the green tariff scheme, falling technology cost, improvements in the overall business envi-
ronment, and the significant technical and economic potential, the installation of renewable energy
sources accelerated recently in Ukraine. From end 2016 to end of the second quarter of 2018, wind
capacities grew by about 18% and solar capacities by about 78 %. For the period 2019-2021 around
4.6 GW of new RES projects are expected. By 2021 RES is likely to cover around 7% of Ukraine’s
electricity generation.

RES expansion is going to be promoted further. This year, the RES law was adjusted. Accordingly,
the RES law this year RES auctions will be introduced in April 2020. It replaces the feed-in-tariffs
that are payed to facilities becoming operational only until this year. Also, the new government has
committed itself to foster RES capacities.
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Figure 7. RES development until 2018 and projection until 2021 in MW
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Figure 8. Installed capacity of renewable energy objects under the Green tariff
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3.2 Potential

With a surface of approx. 603,000 km? and spanning five different climate zones, Ukraine has great
potential for the construction of new wind and solar facilities and the weather conditions in many
regions may enable the generation of high energy yields. The maps below show that especially the
southern areas of Ukraine yield high irradiation levels and thus are particularly suitable for the solar
energy generation. With regard to wind, especially higher elevated are those with higher wind speeds
and therefore offer the best conditions for the construction of wind turbines.
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Figure 9. Solar and wind electricity potential in Ukraine
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Figure 10. Share of renewable energy in gross final energy consumption by CESEC member, in %
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The investment environment for RES in Ukraine is considered attractive. This was just recently high-
lighted by the Climatescope 2019 annual report published by the Bloomberg New Energy Finance
research agency. In 2018, it ranked among the top 10 developing nations in terms of clean energy
investment inflows, which can be seen in figure 11. The report states that particularly current energy
sector reforms as well as the tax rates and feed-in tariffs are the major reasons for this.®” Moreover,

37 https://kosatka.media/en/category/vozobnovlyaemaya-energia/news/ukraina-na-8-meste-sredi-razvivayushchihsya-
stran-po-privlekatelnosti-investiciy-v-vie#.Xd6MYO5CDRQ.twitter


https://kosatka.media/en/category/vozobnovlyaemaya-energia/news/ukraina-na-8-meste-sredi-razvivayushchihsya-stran-po-privlekatelnosti-investiciy-v-vie#.Xd6MYO5CDRQ.twitter
https://kosatka.media/en/category/vozobnovlyaemaya-energia/news/ukraina-na-8-meste-sredi-razvivayushchihsya-stran-po-privlekatelnosti-investiciy-v-vie#.Xd6MYO5CDRQ.twitter
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in the Climatescope score that assesses investment attractiveness of 104 emerging markets, Ukraine

has attained the 8™ rank, see figure 12. In 2018 it achieved only the 63rd rank.

Figure 11. The top 10 developing nations for clean energy asset finance, 2018
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Although renewables were expanded dynamically, Ukraine is still not yet exploiting its high potential.
A recently published study by IRENA (2019) pointed out that Ukraine is staying far below the ca-
pacities it would be able to build up. It states Ukraine has the cost-effective potential to increase its
RES share in gross final energy consumption up to 24% in 2030. This share is considerably higher
than what was projected for the same year.
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4. Challenges
Increasing penetration of variable RES — mainly wind and solar — brings about new challenges for

the development and operation of the electricity system. In the following, we present the different
problems that are likely to occur.

4.1 Volatility

Mainly wind and solar power raise the volatility of the energy system. Unlike conventional power
plants, wind and solar power yields rely on fluctuating weather conditions and are thus not perfectly
predictable. A higher RES share introduces more volatility of energy supply into the system and
consequently increases balancing needs and grid constraints. It hence requires a higher degree of
flexibility than a conventional power system.

The ability of conventional power plants to react to RES fluctuations is limited through technological
and economic constraints. But in the short term, the existing power plant park should be sufficient to
balance fluctuations from renewables. However, higher RES shares accompanied with the aging stock
of conventional power capacities as well as a potential increase of power demand will create pressure
for action in the medium- and long-term.

There are three potential kinds of market imbalances arising from a higher RES share:
- Excessive fluctuations that cannot be balanced sufficiently quickly

- Excessive power supply, such situations become more likely when renewable capacities are in-
stalled on a large scale. This happens e.g. when the wind is blowing and the sun is shining but nuclear
plants need to be kept running while demand is low. This poses a problem, as putting more energy
into the system than is consumed will damage the system.

- Excessive power demand, typically, such situations result if on the one hand power generation by
renewables is low and on the other hand demand of households and industry is high. This situation
might arise when more and more conventional plants are replaced by renewable power capacities.

Figure 13. RES hour-to-hour load differences 2017, in %
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4.2 Network constraints

Without regulation, investors tend to choose the locations with the highest expected energy yields.
This leads to a geographical concentration and hence short-term risks for the Ukrainian electricity
system. High utilization of grids in respective regions may therefor cause bottlenecks and increase
balancing needs due to the regional correlation of energy yields.

4.3 RES development comes at high cost

Undoubtedly, the feed-in-tariff has been one major reason for the dynamic RES expansion in recent
years. This positive development comes at excessive costs as the Green Tariff is clearly above the
generation cost of RES. In 2017, the green tariff represented 7-8% of the wholesale electricity price.
Due to the significant increase of wind and solar capacities in 2018 and 2019, feed-in-tariff-expend-
itures rose significantly too. As the Green Tariff is guaranteed until 2030, costs will continue to occur
on an annual basis until then.

Figure 14. Annual costs of the Green Tariff in million UAH
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Figure 15. Projected RES costs until 2021
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5. Main instruments to address these challenges
In this chapter we propose different instruments how the aforementioned challenges a further expan-
sion in RES may raise can be addressed.

5.1 Optimal mix of renewable technologies

Different types of RES are — to some extent — able to balance each other’s fluctuations in power
generation. Wind and solar generation are largely independent from one another. They daily load
profiles typically differ, so that wind and solar capacities can complement each other. A well-chosen
mix of both generation technologies reduces generation cost, balancing needs of the system and the
risk of power unavailability.

Figure 16. Average day profile of wind and solar power generation
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5.2 Optimal location selection

Power generation of variable RES depends on the current solar radiation and wind speed at the spe-
cific location. Ukraine has a considerable amount of heterogeneous locations for the development of
renewable energy capacities. A geographical dispersion of the wind and solar installations across the
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country allows to balance the fluctuations of RES generation to a certain extent. This phenomenon is
called “geographic averaging”. An optimal location selection for wind and solar generation capacities
increases the RES output, stabilizes the grid and reduces the need for other balancing options.

Therefore, authorities responsible for licensing new wind and solar power capacities should consider to
provide specific incentives for a wider distribution of installations across the country, as otherwise inves-
tors might just concentrate all plants in the most sunny/windy regions. Therefore, we propose a “regional
curtailment charge” that reduces the RES-tariff for new installations in most constraint areas.

Figure 17. Max. demand coverage by variable RES, in %
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Figure 18. Modelling of Regional net transmission (GW)
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5.3 Flexibility
The integration of higher RES shares requires a higher level of flexibility in the Ukrainian energy
system to ensure that demand is always met by supply, even if the wind does not blow and the sun
does not shine.

Preferred instruments are energy storage, fast-starting gas turbines to cover demand peaks, temporar-
ily cutting off certain consumers (i.e. demand-side response) and RES curtailment. From an interna-
tional perspective, integration into the ENTSO-E system would give Ukraine balancing options
through import and export in situations of excess demand and supply.

We regard curtailment as an appropriate instrument for the current situation of the Ukrainian
energy market where higher shares of RES are about to be integrated and a phase-out of inefficient
conventional plants is pending. Curtailment is a reduction of power generation below the possible
level that a power system can generate under given conditions. Typically, curtailment needs are
associated with situations of excess power supply, i.e. when RES generation is high and power
demand low and it is not possible to reduce loads of conventional sources or power storage by
pump accumulation.

In the short run, curtailment helps to mitigate the green-coal paradox — a situation where increasing
RES shares have to be balanced by old coal plants with high minimal loads, leading to higher system
emissions. Precautionary curtailment in very windy and sunny hours significantly reduces system
emissions because it allows to keep nuclear units running instead of old coal plants.

Even under the assumption that neither structure nor variability flexibility of existing power plants
(except RES) change, analysis by the Berlin Economics project Low Carbon Ukraine shows that
curtailment losses of RES for avoiding excess power would not exceed 10 % in the given scenarios.
Curtailment losses remain in a tolerable range up to a capacity of 15 GW of RES and could be further
reduced by adaptation power generation of NPP, TPP and big hydro.

RES curtailment should be regulated in a fair and transparent way to ensure that incentives to invest
into RES in Ukraine are not deterred. This includes a non-discriminatory compensation scheme that
allows RES producers to get back part of their lost profit due to curtailment.

5.4 RES auctions

A more cost-efficient instrument promoting RES expansion than feed-in-tariffs are auctions of RES
capacities. According to the draft law No. 8449 an auctioning system for RES will be introduced in
April 2020. The establishment of a RES auction scheme is in line with the global trend towards in-
creased competitiveness of RES support schemes.

If the scheme is designed properly, it can reduce the costs of RES support. A well-designed scheme
should ensure sufficient liquidity, competition and transparency at auctions. To avoid network re-
strictions, it should incentivize a more distributed location selection, as well.
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5.5. Improving forecasts

That wind and solar generation cannot be perfectly predicted implies either risks to energy security
and the grid system or the need for costly reserves. Improving forecasts in Ukraine can save a lot of
investments. This was feasible for Germany, too, where the average forecast error (50Hz zone) de-
creased between 2005 and 2018 from 27% to below 2% while RES increased by 200%.

The figure below shows the overestimation obtained in the Low Carbon Ukraine electricity system
model.

Figure 19. Overestimation of RES Generation
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6. Outlook

There is still a long way to go for Ukraine to catch up to the climate ambition and performance
of the EU. But, being a forerunner in the region, Ukraine has already demonstrated its capability
to dynamically increase RES capacities. As RES auctions are soon to be implemented and Ukraine
is substantially supported by the EU®, the preconditions are met for Ukraine to further accelerate
this development.

However, Ukraine needs a sufficient strategic basis to take advantage of its large RES potential, now
as the legal fundament is in place (RES law, electricity market law). To ensure a smooth phase-in of
renewables several technical and administrative measures are required, such as auction rules and
amounts, network development, development of flexibility, network operation rules and market op-
eration rules. A comprehensive plan to ensure that all elements are put in place would be helpful. The
prize would be much faster and cheaper RES deployment to the benefit of Ukraine.

38 https://ec.europa.eu/neighbourhood-enlargement/neighbourhood/countries/ukraine_en



106

Dr Jack Sharples
Research Fellow
Oxford Institute for Energy Studies

The Potential Impact of an Interruption in Gas Transit via Ukraine in January 2020

This paper is a summary of the following article, which was published by the Oxford Institute for
Energy Studies in November 2019 at www.oxfordenergy.org:

Simon Pirani, Tatiana Mitrova, and Jack Sharples, 2019. Russia-Ukraine Gas Transit Talks: Risks
for All Sides. Oxford Institute for Energy Studies.

The presentation delivered at the Energetika conference was based on that published paper.

Introduction

For several months, gas market analysts have been following the negotiations between Gazprom and
Naftogaz, as the two sides approach the expiry of their bilateral contract, which governs the transit of
Russian gas across Ukraine to Europe. The expiry of the previous contract on the 315 of December
2008 was followed by a suspension of gas transit that lasted several weeks, and Gazprom’s customers
are concerned that history could repeat itself when the current transit contract expires on the 31% of
December 2019. This research examines the potential impact of such a suspension on those countries
that currently receive Russian gas via Ukraine, the extent to which their daily gas needs could be met
through storage withdrawals, and how long those storage stocks might last if the suspension of
Ukrainian gas transit were to continue throughout Q1-2020.

The importance of gas transit via Ukraine

In the immediate aftermath of the disintegration of the Soviet Union, transit via Ukraine accounted
for approximately 95% of all Russian gas deliveries to the European market. Since then, several new
pipeline routes have been launched, reducing Gazprom’s dependency on transit via Ukraine. Such
pipelines include the Blue Stream pipeline under the Black Sea from Russia to Turkey (2003), the
Yamal-Europe pipeline from Russia to Germany via Belarus and Poland (2006), and the Nord Stream
pipeline from Russia to Germany under the Baltic Sea (2011-12).

Yet Ukraine remains an important transit route for the delivery of Russian gas to the European market.
According to the International Energy agency (IEA), physical deliveries of Russian gas to the Euro-
pean market (including direct deliveries to Finland, the Baltic states, and Turkey) totalled 192.2 bil-
lion cubic metres (bcm). Of that volume, 79.5 becm (41%) was delivered via Ukraine. Russian Gas
delivered via Ukraine is supplied to Poland, Slovakia, Hungary, and Romania. From Slovakia, it is
delivered onwards to Austria, Italy, Slovenia, and Croatia. From Hungary, it is delivered onwards to
Serbia and Bosnia-Herzegovina. From Romania, it is delivered onwards to Bulgaria, Northern Mac-
edonia, Greece, and Turkey.

The delivery of Russian gas to Europe via Ukraine is governed by a 10-year transit contract that was
signed in January 2009, as part of the resolution of the Russia-Ukraine gas dispute. That dispute of
Russian gas supplies to Ukraine and the transit of Russian gas via Ukraine came to a head when the
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previous contracts expired on the 31% of December 2008 and no new contracts were agreed before
the old contract expired. After several weeks in which no Russian gas was delivered to Ukraine, and
the transit of Russian gas to Europe via Ukraine was also interrupted, new supply and transit contracts
were signed.

In the years since those contracts were signed, it became clear that the Ukrainian counterparty — state-
owned Naftogaz — did not require the volumes it was obliged to import under the supply contract. On
the other hand, the Russian counterparty — Gazprom — also did not require the transit volumes it was
committed to ship under the transit contract. There was also disagreement between the two parties
over the pricing formula in the gas supply contract, and the price at which Naftogaz was contractually-
obliged to buy gas from Gazprom. The result of this discord was a long-running commercial arbitra-
tion case that was concluded in two parts (one each for the transit and supply contracts) in December
2018 and February 2019. Once the mutual claims were combined, the net result was that Gazprom
was required to compensate Naftogaz with $2.56bn. Gazprom appealed the ruling, and no resolution
has yet been reached.

Regarding the gas supply contract, Naftogaz ceased purchasing gas directly from Gazprom in No-
vember 2015. As part of the conclusion of the arbitration case, the direct sale of gas by Gazprom to
Naftogaz was meant to resume. However, this has not happened. The supply contract will expire on
the 31% of December 2019.

The transit contract is also due to expire on the 31% of December 2019. The two sides have held
negotiations in recent months, mediated by the EU Commissioner for Energy Union, Maro$ Sefé¢ovic.
However, Naftogaz and Gazprom appear to remain far apart in their negotiating positions. Naftogaz
(with the support of the European Commission) is pushing for a new 10-year gas transit contract, with
substantial transit volumes (reports suggest 40-60 bcm per year) and higher transit tariffs to compen-
sate for the drop in overall transit volumes. Given that the Nord Stream 2 and Turkish Stream pipe-
lines are almost complete, Gazprom is unwilling to commit to such large transit volumes for such a
long period. Instead, Gazprom is pushing for a shorter transit contract with smaller volumetric com-
mitments. Indeed, in November 2019, Gazprom submitted a proposal to extend the existing contract
by one year, or sign a new one-year transit contract.

Not only are the two sides far apart in terms of transit volumes and transit tariffs, the most recent
Gazprom proposal suggests that the new transit agreement be part of a ‘package deal’ that also in-
cludes the laying aside of all outstanding legal claims, including the $2.56bn arbitration award. This
is something Naftogaz would find almost impossible to accept.

With the expiry of the existing transit contract fast approaching, many observers are concerned that
no new transit arrangement will be in place on the 1% of January 2020 and that, as a consequence, the
transit of Russian gas to Europe via Ukraine will cease. In 2009, that suspension of gas transit via
Ukraine latest several weeks. In the present case, the potential length of such a suspension in gas
transit cannot be predicted.
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The potential impact of a suspension of gas transit via Ukraine

The research summarised in this paper was published in November 2019 by the Oxford Institute for
Energy Studies, and subsequently presented at the Energetika conference in the same month. The
research analysed the potential impact of a suspension of gas transit via Ukraine in January 2020,
focusing on 12 countries that import Russian gas via Ukraine (Poland, Slovakia, Austria, Italy, Slo-
venia, Croatia, Hungary, Serbia, Romania, Bulgaria, North Macedonia, and Greece). Turkey was ex-
cluded for two reasons: Lack of daily gas flow data and because it is expected that the launch of the
first line of the Turkish Stream pipeline means that Turkey would not receive any Russian gas via
Ukraine, regardless of whether there is a suspension of transit or not.

Fig. 1. Map of countries that receive Russian gas via Ukraine
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Source: Map created by the author

The research examined the amount of gas held in storage by these countries, the maximum daily
capacity of those facilities to bring gas out of storage, the regular seasonal storage withdrawals, and
their net imports via Ukraine. By subtracting the regular (seasonal) storage withdrawals for each
month (January to March in 2017, 2018, and 2019) from the daily storage withdrawal capacity, it is
possible to calculate how much ‘spare’ storage withdrawal capacity exists in each country. The daily
average net imports of Russian gas received via Ukraine is subtracted from this ‘spare’ storage with-
drawal capacity, it is possible to calculate whether existing spare storage withdrawal capacity would
be sufficient to compensate for the loss of supplies usually received via Ukraine.

The results presented in the table below demonstrate that while Austria, Hungary, Italy, Poland,
Romania (mostly), and Slovakia have sufficient daily storage withdrawal capacity, Bulgaria, Cro-
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atia, and Serbia would face a shortfall, while Greece, North Macedonia, and Slovenia have no gas
storage at all. However, because Slovenia receives its gas via Italy, and its gas needs are small
relative to those of Italy, Slovenia would probably be able to draw on Italian gas storage in the
event of a shortfall in pipeline imports. The same would probably hold true for Serbia and Croatia,
which receive their Russian gas via Hungary. Hungary has plentiful storage, and Gazprom has
coordinated the injection of additional volumes into that Hungarian storage, and it also the main
supplier to Serbia and Croatia.

While Greece has the option of additional LNG imports and additional pipeline imports via Tur-
key, Bulgaria would be reliant on the reversal of the Trans-Balkan Pipeline (TBP). The TBP
usually flows from north to south, bringing gas from Ukraine to Turkey via Romania and Bul-
garia. With Turkish Stream set to launch before the end of 2019, flows via the TBP are likely to
dry up in 2020 regardless of the situation in relation to Ukrainian transit. Therefore, the Bulgarian
Transmission System Operator (TSO), Bulgartransgaz (BTG) has made plans to reverse part of
the TBP to bring gas northwards from Turkey, with the possibility of onward delivery to Romania.
That south-to-north capacity was made available for booking in November 2019, for use from
January 2020. On this basis, Bulgaria is likely to receive sufficient flows of gas from Turkey for
its own use and to deliver onwards to North Macedonia, to make up for their shortfalls in the
event of a suspension of transit via Ukraine.

Therefore, the region as a whole should, by and large, be able to cope with a relatively short-lived
suspension of gas transit via Ukraine by drawing on their own storage, and storage in neighbouring
countries, if the question concerns daily flows and daily demand, for as long as storage stocks last.

Fig. 2. Daily average 'spare' storage withdrawal capacity minus daily average net imports via
Ukraine (mmcm/d)

Jan-17 | Feb-17 | Mar-17 | Jan-18 | Feb-18 | Mar-18 | Jan-19 | Feb-19 | Mar-19
Austria 32.0 39.8 66.1 42.2 30.3 36.7 35.4 55.3 79.1
Bulgaria -11.7 -9.4 -6.5 -8.4 -9.3 -7.3 -9.8 -8.5 -6.0
Croatia -5.0 -1.6 1.6 -1.5 -3.2 -0.9 -3.6 -1.4 1.2
Greece -10.1 -7.8 -3.9 -9.6 -10.1 -9.5 -9.5 9.1 -6.1
Hungary 22.8 39.2 55.0 40.2 345 42.2 30.2 40.4 51.9
Italy 53.0 113.9 2015 121.3 78.3 136.2 86.0 114.6 162.5
North -1.7 -1.3 -0.4 -1.3 -1.5 -0.8 -1.4 -0.9 -0.4
Macedonia
Poland 20.0 28.0 31.9 24.0 34.2 29.1 28.9 35.7 38.6
Romania -5.6 6.0 204 4.5 4.8 10.3 -1.0 6.6 19.5
Serbia -9.5 -8.8 -6.5 -8.8 9.1 -7.8 -9.2 -10.3 -6.8
Slovakia 27.5 34.0 40.7 28.8 28.6 30.6 19.3 26.5 38.2
Slovenia -9.4 -8.0 -6.3 -4.4 -5.1 -4.6 -4.9 -4.6 -3.9
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Jan-17 | Feb-17 | Mar-17 | Jan-18 | Feb-18 | Mar-18 | Jan-19 | Feb-19 | Mar-19

Regional total 102.3 224.0 393.6 227.0 172.4 254.2 160.4 244.3 367.8
Italy + Slovenia 43.6 105.9 195.2 117.0 73.1 131.6 81.2 110.0 158.6
Hungary, 8.3 28.8 50.2 30.0 22.2 335 17.4 28.7 46.4

Serbia, Croatia

Source: Data from Gas Infrastructure Europe and IEA Gas Trade Flows in Europe, calculations by the author?®

The second part of the research concerned how long storage stocks might last in the event of a sus-
pension in Ukrainian gas transit. The amount of gas that is likely to be held in storage on the 1% of
January 2020 was calculated based on actual storage volumes on the 1% of November 2019, and
monthly storage withdrawals in November and December in 2016, 2017, and 2018. The November-
December storage withdrawals were subtracted from the actual volume for the 1% of November, to
provide the ‘starting point’ of estimated gas storage on the 1% of January.

Starting from this estimated volume of gas in storage at the beginning of January, the amount of gas
that might be withdrawn from storage in January, February, and March 2020 was estimated based on
average storage withdrawals in these months in 2017, 2018, and 2019, combined with monthly aver-
age net imports via Ukraine in these same months. The results for January, February, and March for
these three years were gathered together into quarterly results, in order to present results for Q1-2017,
Q1-2018, and Q1-2019. Thus, each of these three quarterly results represents an amount of gas that
might be withdrawn from storage in Q1-2020, in order to meet both seasonal needs and compensate
for the loss of flows usually received via Ukraine. It is useful to conduct these calculations for Q1
across 2017, 2018, and 2019, because these three years represent varying weather patterns and related
weather-driven gas demand. While Q1-2017 included a particularly cold January, Q1-2018 included
a particularly cold February and March, while Q1-2019 was unusually warm.

The amount of gas that may be left in storage at the end of Q1-2020 based on the demand patterns
for Q1 in 2017, 2018, and 2019, are presented in the table below. The results show that, if left to
rely on their own storage stocks to meet both seasonal storage demand and compensate for the
loss of transit via Ukraine, Bulgaria and Croatia would not only fail to meet their daily needs, but
their storage stocks would run dry before the end of Q1. However, as noted above, Bulgaria is
likely to receive pipeline supplies via Turkey and Croatia would likely draw on storage in neigh-
bouring Hungary.

If Italy relied only on storage to compensate for the loss of supplies delivered via Ukraine, its stocks
would run dry if Q1 was particularly cold, but would be sufficient if Q1 was warm. The other coun-
tries analysed would see their stocks last through Q1. However, assuming ongoing storage withdraw-
als at the same rate as March through into April and May (for example, if April and May were unsea-
sonably cold), the number of days beyond the end of Q1 that stocks would last varies substantially.

39 |EA, 2019. Gas Trade Flows in Europe. https://www.iea.org/gtf/ and GIE, 2019. Aggregated Gas Storage Inventory
(AGSI+). https://agsi.gie.eu/#/
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Fig. 3. Scenarios for longevity of storage stocks

Amount left in storage at end

No. of days of stocks left at end

Storage on
1 Nov 2019 of Q1 (mmcm) of Q1 at March withdrawal rate
(mmem) Q1-2017 | Q1-2018 Q1-2019 Q1-2017 | Q1-2018 | Q1-2019

Austria 8,475 1,077 764 3,586 33 12 180
Bulgaria 581 -598 -541 -524 -63 -52 -58
Croatia 514 -343 -286 -288 -79 -42 -60
Greece - - - - - - -
Hungary 6,362 1,568 1,679 1,639 65 46 60
Italy 18,166 1,001 -339 688 14 -3 6
North - - - - - - -
Macedonia
Poland 3,180 262 550 860 14 25 69
Romania 2,953 346 324 232 40 17 24
Serbia - - - - - - -
Slovakia 3,862 2,054 1,841 1,998 909 149 418
Slovenia - - - - - - -
Regional total | 44,094 5,367 3,990 8,190 32 13 42
Italy + 18,166 292 -762 289 4 -6 3
Slovenia
Hungary, 6,876 484 624 568 17 14 18
Serbia, Croatia

Source: Data from Gas Infrastructure Europe and IEA Gas Trade Flows in Europe, calculations by the author

Conclusions

The key conclusions here is that, firstly, that even in a cold Q1-2020, storage would be sufficient to
meet the regular seasonal demand (i.e. regular withdrawals from storage) and compensate for the loss
of supplies received via Ukraine. Secondly, even in a cold winter, those storage stocks would proba-
bly be sufficient to last through the entirety of Q1 2020, with the possible exception of Italy in a cold
winter. Furthermore, in the event of a suspension of gas transit via Ukraine, it is likely that Italy,
Greece, and Poland would increase their imports of LNG, that Austria would increase its net imports
from Germany, that Slovakia would increase its net imports from the Czech Republic (which receives

40 |EA, 2019. Gas Trade Flows in Europe. https://www.iea.org/gtf/ and GIE, 2019. Aggregated Gas Storage Inventory
(AGSI+). https://agsi.gie.eu/#/
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its gas via Germany), and that Italy would increase its imports from France via Switzerland. These
LNG imports and cross-border gas flows would be driven by rising spot gas prices in each of the
affected national markets, acting as a signal for traders to move gas from well-supplied markets to
markets facing shortfalls.

If the existing Gazprom-Naftogaz transit contract expires without a replacement arrangement being
put in place, and there is a suspension of Russian gas transit via Ukraine, the unprecedented high
levels of European storage stocks mean that the immediate impact is likely to be price-related, rather
than a severe physical shortage. Even the countries that were worst affected by the January 2009
Russia-Ukraine gas crisis have better access to storage, connections with neighbouring countries, and
access to supplies delivered via non-Ukrainian routes.

The aim here is not to encourage complacency: The suspension of gas transit via Ukraine would
provide a stern test to the European gas market, the utilisation of storage facilities, the ability of
national markets to provide pricing signals for traders to move gas across borders, and the utilisation
of cross-border pipeline infrastructure to make those cross-border trades a reality. The weather will
also play a very significant role in determining gas demand and, therefore, the extent of any shortfalls
that must be compensated for by storage withdrawals.

Rather, this research demonstrates the extent to which the European market has reacted in advance to
the potential for such a transit suspension, with pricing signals and physical infrastructure encourag-
ing market participants to place gas in storage so that the worst effects of a transit suspension can be
mitigated. This leads to the conclusion that while the suspension of gas transit via Ukraine in January
2020 would have a substantial impact upon the European market, that market is significantly better
prepared than it was before the last such suspension, in January 2009.
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