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A. lLapoHoB:

[o6pbi AeHb, yBaxkaemble Konneru!

Mbl  HaunMHaem Haw 3amevaTtesibHbl - Kpyrnbld - cTon. Hapgetocb, Halwe
nonytopayacosoe nytewectBne OygeTr NOnesHblM, yBreKaTenbHbIM  W©
NHPOPMATUBHBLIM.

MeHs 3oByT AHgpen WapoHoB, 1 — pekTop MOCKOBCKOW LUKOSMbI yrpaBneHns
CKOJIKOBO. 310T Kpyrnbln CTON NPOBOAUTCS YXXe B NATbIN pa3 Mo vHULnaTmee
komnaHum «PocceTn», 0gHOM M3 KPYMNHEWLWnX B MUPE, U Mbl MOXEM OTMETUTb
3TOT obunen, NpoBeas MHTEPECHY CECCUIO.

B TeyeHue aTux nATK neT Mbl 06CyKOanu pasnuyHble BOMPOCHI, CBSA3aHHbIE C
WHTerpaumen, C  OOCTYMHOCTbK  3rEeKTPOSHeprum B (PU3NYECKOM U
9KOHOMWNYECKOM CMbICIe, C MPOHUKHOBEHMEM HOBbIX TEXHOSOMMMN.

CerogHa Mbl paccMOTpUM TeMmy WHTerpauumn no-gpyromy. Peub nongetr o
MeXoTpacneBou  UHTerpaumm, UM  KpoCC-UHTerpaumm  MHAPaACTPYKTYp
pasnnyHoro Tuna.

PaspelwmTte npeactaBuTb Y4aCTHUKOB CErogHSALIHEro Kpyrnoro crtona. [aHuan
EpruH, Buue-npegcenartens n coocHoBatesnb komnaHum IHS CERA. Kpuctod
®pan, reHepanbHbIl cekpeTapb MwupoBoro aHepretTudeckoro coseta. Oner
Mwnxannosud bygapruH, reHepanbHbii gupektop [My6rnMyHOro akuMOHEpHOro
obwectea «Poccetn». Macaécn CoH, npeacegatenls W rfaBHbIA
ncnonHutTenbHbln anpektop SoftBank Group. Wapnotra CyHa, rmaBa KoMnaHuu
Ericsson no CesepHon EBpone un LeHTpanbHon Asun. Bnagnmmnp EBreHbeBud
dopToB, npe3uvaeHT Poccuickon akagemmn  Hayk, OOKTOop  (PU3UKO-
MaTeMaTU4yecKux Hayk, npodeccop.

HanomHIo, 4TO K MHMPACTPYKTYPHbIM KOMMAHUAM MPeabABSATCA OCTAaTOYHO
npoTMBopeymnBble TpeboBaHWA: OT HUX TPeBYT BbLICOKOW OnepaumoHHOM
3(PPEKTUBHOCTN M OLHOBPEMEHHO OXWMOAKT, YTO OHWM OyaoyT CTUMyNMpoBaTb
Liefible CEKTOPbl 9KOHOMMKM, B TOM YUCHEe Manbli U cpegHun 6musHec. TonbKo YTO

B coceaHeM nomMmeweHnn npowsia ceccund, noceAlLleHHada peFITMHFy permoHoB B



OTHOWIEHMN Manoro W cpegHero 6usHeca. JToMmy yaensdetcss OGonbLuoe
BHUMaHWe, BCe XAOYT, YTO MHPPACTPYKTypa — He TOSbKO 3HepreTnyeckasi, Ho
TakKe TpaHCNopTHas M MHpopMaunoHHaa — BHECET BKMag B co3faHue cpeabl,
kOoMpopTHOM Ans pa3snTna GusHeca n cnocobCTByOLEN NOBbLILLEHMIO KavyecTBa
Xun3Hn. Bonpoc B TOM, rae B3sTb pPecypcCbl, KOTOpble MO3BOMAT pasBuBaTb 3Ty
NHPaCTPYKTYPY.

Tema 3HepreTMkm cenvac paccMaTpuBaeTcs C Y4eToM HeobxoammocTu
yctonymsoro passutusa. [llog naTtpoHaxem [eHepanbHoro cekpetapss OOH,
KOTOpbIN  BYepa npuvHMMan y4actme B OTKpbiTuM  [leTepbyprckoro
MEXOYHaPOL4HOro 3KOHOMUYECKOro hopyma, peanuayeTcsa NpPoekT «YCcTonymeas
3HepreTuUka Ans Bcex» nof No3yHrom «be3 ycToMyMBOW 3HEPreTUKM Mbl He
AOCTUTHEM Uenen ToicayeneTtmay. NoareBepxgeHnemMm 3aToMy CryXuT nedanbHas
ctatuctuka. Mo gaHHbiMm OOH, Kaxabl NATLIN XUTENb 3eMNn HE UMeEET 4oCcTyna
K 3NEeKTPUYeCcTBY, TO €CTb BO3MOXHOCTM OCBETUTb N 0O0rpeTb CBOE XUNULLE UMK
BeCcTn BGusHec. UNTak, ecTb cepbe3Hble Npobrembl, CBs3aHHbIE C OOCTYMHOCTLIO
3HEepreTM4yeckon WHAPACTPYKTYpbl, 3HepreTudeckmx ycnyr. Heobxogumo
MNOBbICUTb B [Ba pasa 3JHepretTuyeckyro 3PEeKTUBHOCTb W YABOUTb [OSH0
BO30OHOBNSAEMbIX MCTOYHUKOB 3HEPrMMm B MUPOBOM 3Hepretundeckom GanaHce.
OTun uenu nposo3rnaweHsbl OpraHnsaunen O6vegnHeHHbIX Hauunn.
Cneumanuctbl  BbIAENAT  4yeTblpe Tuna adHeprocuctem. [llepBbin  —
TpaguUMOHHAa UeHTpanu3oBaHHAa 3HeprocucrteMa Ha OCHOBE MCKOMaemoro
Tonnuea. BTopon — 3SHEpProcnctembl Ha OCHOBE aTOMHOW 3HEPrUN U 3HEPrnn
yucTtoro yrns. TpeTum — 9QHeprocuMcTeMbl Ha OCHOBE pacnpenerieHHOMn
3HEepreTMkm n Bo30OHOBNSEMbIX MCTOYHUKOB. YeTBEPTbIN — 3HEProCUCTEMbI Ha
OCHOBE OHEProaPEKTUBHbLIX pPELUEHNN U BO30OHOBNAEMbIX WCTOYHUKOB.
CornacHo umerLwumMcs oueHKkaMm, 3aTpaTbl Ha BCe 3TU CUCTEMbl COMOCTaBUMBI,
O[HAKO pacnpefeneHHast aHeprocuctema 6onee yctonumBa K nepebosim

3HepFOCHa6)KeHI/IFI, npunpoaHbIM KaTakimimdamam 1 SKOHOMUYECKNM NOTPACEHUAM.



Xo4y cKkasaTb HECKOJSIbKO CMNoB O TeHAeHUuax nocregHero spemeHn. B 2015 roagy
Obll OTMEYeH camMbii OONbLLUON POCT BBOAA JIHEPreTUYECKMX MOLLHOCTEN Ha
OCHOBE BO300OHOBMSIEMbIX UCTOYHMKOB 3HEPrMM 3a BCKO UCTOPMIO HabnoaeHUn.
ExerogHo BBOAMTCA 6Oonblle MOLWHOCTEM Ha OCHOBE BO30OHOBNSAEMbIX
MCTOYHUKOB, YEM Ha OCHOBE BCEeX OCTalflbHbIX WCTOYHWKOB, BMeECTe B3SATbIX.
NHTepeceH npumep 'epmaHnn, rae B anperne 2016 roga B Te4EHUE HECKONbKUX
Hegenb Obin NocTaBneH pekopa MO BbipaboTKe 3MEKTPOSHEeprMm Ha OCHOBE
BO30OHOBMSIEMbIX MICTOYHMKOB — 87% OT BCEro Konmn4ecTsa.

Bce cueHapum pasBuUTMA  9HEProcuctemM  npegycmaTpmBaloT  LUMPOKOE
NPOHUKHOBEHME  WHHOBaUWW. Pas3BuTMe 3HEpreTukn HEeBO3MOXHO  6es
ncrnonb3oBaHms  GonblUMX  OaHHbIX W CUCTEM  YNpPaBliEHUS UMW,
pPOBOTM3NPOBAHHBLIX CUCTEM YNPaBMEHUS, TENEKOMMYHUKALMOHHbBIX PELUEeHU W,
6e3ycnoBHo, NHTepHeTa. CerogHs IT-cekTop sBNseTcs cambiM
ObiCcTpopacTywmm noTpebutenemMm SneKTpudeckon SHeprm B MUpe, B
onwxanwee BpemMsi ero notpebneHue Oyoetr Takmm Xe, Kak y rocygapcrsa
cpeaHux pasmepos.

N ewe oguH dakt. BepxHue nate nosvuum B cnmncke 500 cambix Oopormx
KoMnaHuh mupa oT Financial Times 3aHumatoT Tpu IT-KOMNaHuMKM, ofHa
domHaHcoBas U ogHa HedbTsaHaa. OTK Tpu nuagepa — Apple, Facebook n Google
— ToxXe OepyT Ha cebsa obsizaTenbctBa B obnactn aHepreTuku. Hanpumep,
komnaHms Apple obs3anacb YCTaHOBUTb Ha CBOMX NPeanpuaTUaX 4eTblipe
rmraBatTa 9IEKTPUYECKNX MOLLHOCTEN Ha OCHOBE BO30OHOBNSAEMbIX NCTOYHUKOB
3NEeKTPUYECKOn 3Heprnmn, n3 HMX asa rurasatra — B Kutae. [aTa-ueHTp Apple B
MengeHe, CeBepHas KaponuHa, NnofiHOCTbIO YAOBETBOPSAET CBOM NOTPEBHOCTU
3a cyeT conHeuHbix G6atapen nnowagbto B 400 TbicAY KBagpaTHbIX METPOB.
Komnanus Facebook ctpemutca k Tomy, 4tobbl go 50% wcnonb3yemon et
3HeprMM nosyyanocb 3a cYeT BO30OHOBMAAEMbIX WCTOYHMKOB. Microsoft

cchopmynmpoBana 3agady eule 6onee onpeageneHHo: k 2018 roay 50% ee parta-



LeHTpoB 6yayT cHabxaTbCs 3Heprmen M3 BO30OHOBMAAEMbIX WMCTOYHWUKOB, a K
2028 rogy — 6onee 60%.

HayHem agmckyccuto. A cpopmMynmnpyto BONpoChl, HA KOTOpPbIE Mbl NOMblITAaeMCS
OTBETUTD.

[MepBbIn  BOMPOC: MOXHO 5N MNOCTPOUTL COBPEMEHHYK 3HEepreTUYecKyro
NHpacTpykTypy 6e3 paspyweHus cyulectsyowen? BoamoxHa nv nnaBHas
MHTEerpauma  npUHUMNUanNbHO HOBOM  MHMPACTPYKTypbl, B TOM 4ucne
pacrnpefeneHHon, B CYLWECTBYHOLWLYIO TXKENy WHGPaAcTpykTypy? BTtopown
BOMPOC: Kak TpaHCHOPMUPYKOTCA MUHMPACTPYKTYpbl, WX Au3anH, QYHKUUK,
CUCTEMbI yNpaBfieHUs Mocne MeXOoTpacneBon Kpocc-uHTerpauun? TpeTui
BOMPOC: YTO N KaK MOXET OblTb MHTErPMPOBAHO — C TEM, YTOObLI HOBblE YCIyrn
6b1nin BocTpeboBaHbl PbIHKOM?

W, HakoHeL, NOCKONbKy y Hac cobpanacb npeactaBuTeENbHAs MeXayHapoaHas
ayanTopus, gaBanTte NoOMMeM, Kak NocTynaTb, YTobbl He n3obpeTaTtb Benocunes.
YTo nHTEepecHoro ectb B Mupe, B EBpone, B Asnuun, B AMepuke — Tam, rge takas
NHTerpauma yxxe NnpousoLuna, a nonb3oBaTesiv NOXUHaKT ee Nnoabl? YTo MOXHO
ckasaTb O KayecTBe YCnyr n UX CTOUMOCTU, O MOSIBAEHUN MPUHLMNMANBHO HOBbIX
BMOOB yCryr?

CnoBo npepoctasnsetca Kpuctody Ppato, reHepanbHOMY CceKkpeTapto
MunpoBOro aHepreTM4ecKoro coBeTa.

Xo4y TakKe YyTOYHUTb, YTO UCTOPUYECKM BCHA MHPPACTPYKTypa cosgasanacb Ha
rocygapCTBeHHble AdeHbrn. A  wumew B Buay, Hanpumep, nporpammy
cTpouTenbcTBa cetn denepanbHblx gopor B CoeanHeHHblx LUTaTtax Amepuku,
cosetckmn nnaH FOBJIPO u gpyrne nporpammbl. CerogHa vaeT OBUMXEHWE B
CTOPOHY AeLeHTpanuaawumm, 1 BONpoC 3akroyaeTcs B TOM, 3a cyeT vero byayr

co3gaBaTbCs 0OLIMpPHbIE MHAPPACTPYKTYPbl HOBbLIX TUMOB.

C. Frei:



Thank you very much, and thank you to Rosseti for hosting and inviting me to
this roundtable.

| think the key question, as you put it, is really about the massive infrastructure
transition we are looking at: what are the criteria that will help us to evaluate risks
and opportunities in a good way? The way we look at it at the World Energy
Council is that we try to first look at where innovation is coming from, and it is
useful to look at is as a triple transition.

The first transition is obviously the huge drive that comes from decarbonization.
With the context given by the climate conference in Paris, this is obviously the
first massive pressure point, and a point that delivers a lot of innovation.

The second transition is a result of changing technologies and of new
technologies, not only on the supply side but also with digitalization. Traditionally,
you had to have huge capital to be a supplier, but if you go to a place where
actually very small capital is enough, the entry barriers are very low to becoming
a player. The fact is that with increasing digitalization and increasing
decentralization, we are challenging existing market logic and business models.
So the first innovation driver is simply decarbonization, the next is fundamental
shifts in market design and business model logic.

The third transition driver is coming from the resilience space, and resilience is
something that has, if you go from one region to another, a very different
meaning. We look at, on the resilience side, three main priority issues: we look at
extreme weather, at cyber, and at energy—water—food. And depending on which
region you are in, the three priorities are very different. If you go to, say,
Germany or parts of North America, cyber is very high up on the agenda. If you
go to Asia Pacific or parts of Africa, you have extreme weather at the centre. And
if you go to Australia, the Middle East, or parts of Latin America, energy—water—
food is critical.

So with this triple transition and this triple innovation driver in mind — the first

being decarbonization, the second market transition, and the third resilience



transition — | would like to give four examples to show what type of challenges we
have to keep in mind when looking at infrastructure.

Example one is simply innovation, what we call new technologies. Let us think of
Germany, again, as having built, in basically half a decade, 90 gigawatts of wind
and solar into an existing system with a peak capacity of below 90 gigawatts. |
think what that means — and that is back to the low-entry barrier point as well — is
that it has put a lot of households into a position where they ask, why should |
pay anything to a central grid owner? Why should | not do that myself? So the
first question is, really: who is going to pay? Who is going to pay for a system
backbone? I think that is not going to be as trivial going forward as it was in the
past.

Second example, which is a resilience example: | think if you look at Latin
America, and if you look at what El Nifio did in Latin America, there was flooding
in coastal Brazil, there was drought in Central Brazil, in a country which is 80%
dependent on hydro. You can find the exact same situation that you can find in
Ethiopia. It is in a different part of the world but it shares the same phenomena as
Latin America. And across different Latin American countries, you will have
extremely different patterns: some countries are flooded, some countries are in
drought. Regional integration is being seen as a response to that type of
resilience challenge. So, how can you balance the difference in the weather
patterns across the region? Regional integration, being seen as a response to
that, is clearly going up in parts of Latin America, parts of Africa, and other parts
of the world. So, that is the second example: resilience drives different thought
models behind regional integration.

The third example is a new business model example. There is a lot of stuff going
on, but let me perhaps just ask, what would Uber for energy look like? What
could that possibly mean? What if, and many of us are close to energy
companies, suddenly you find yourself in a situation where somebody has put

himself or herself between you and the customer? What could be an example for



that? Think of a contract. Somebody coming up in an automated demand
response context and actually offering the consumer lower tariffs if they accept to
be switched off for a couple of hours per month. As a basic invitation to the
consumer, | am going to bring your prices down if you let me manage your
contract. Suddenly, that person will control your market. So what that puts at risk
iIs your market power, and that is the third type of risk that we see with
digitalization.

The fourth example: | would simply recall again — and China and Germany are
good examples — that, be it wind, be it solar, new sources have created very
regional opportunities, and to be taken to the cities that have absorbed those
sources, those regional opportunities need regional planning. We have seen a
clear shortfall in the planning of infrastructure that is actually capable. It is much
faster and easier to build a supply infrastructure than to build a transmission
infrastructure.

So those are the four points. The triple transition includes decarbonization,
market design transition, and resilience transition. | think the examples show that
access to customers can change, who pays for infrastructure can change,
regional planning is important, and resilience may actually create additional

opportunities for regional integration.

A. Sharonov:

Thank you very much, Mr. Frei.

Take your headphones. | will switch into Russian again.

Cnacubo.

Bbl caenanun cuMcteMHbin 0630p CErogHsALWHENn cMTyaumn, ykasann o6beKkTUBHbIE
dakTopbl, KOTOpPble  CMNOCOBCTBYIOT  BHEOPEHUIO  AeLeHTpann3oBaHHbIX
perMoHanbHbIX peleHnn W AenalT pPblIHOK pPbIHKOM NoTpebuTtens, a He
NPON3BOAUTESIS, KAKMM OH Oblfl B TEYEHNE A0SIrOro BpEMEHMN.

CnoBo npegocTaenseTcs OaHueny EpruHy.



CyuiecTByeT yCTONYMBOE MHEHME O TOM, YTO MUP HAXOAUTCH yxKe He Ha nopore,
a B Hayarne TpeTben NpombillrieHHon pesontounn. CyTb ee — B NPOHUKHOBEHUN
HOBbIX MH(OPMaLMOHHO-KOMMYHUKALUNOHHBIX TEXHOMNOMMN B 3HEPreTUKy: BMecTe
C WCNONb30oBaHMEM BO30OHOBMSAEMbIX WCTOYHUKOB 3JHEPrum 3TO MeHsieT
XapakTep 9KOHOMUKW W CHUXaeT 3HayeHue YrneBOAOPOAHON SHepreTuku B

AONrocpoyHomn nepcnektmee. Bbl paszgensere aTo MHeEHNE?

D. Yergin:

Thank you very much.

| realize that this is the fifth year since this roundtable began. | was here at the
first one, and it made me think about the changes that have happened since
then.

We certainly have a more integrated world economy and we have seen the
pluses and minuses of that. We have seen, as you have suggested, great
advances in IT, in communications, and in efficiency. Certainly, renewable costs
have come down greatly, and expenditure on renewables is now measured in the
trillions, not in the hundreds of billions, although there is obviously a cost to that.
Germany has advanced very far in renewables, but at a high cost, which other
societies might not be able to afford. The issues of reliability and integration are
very important. Obviously, there is now the question of whether there could be
transcontinental grids, and Mr. Liu of State Grid has put that forward. So | think it
is very timely, and | would like to thank Skolkovo and Rossetti for bringing us
together to discuss these topics.

| think that Mr. Frei pointed to two very important topics: one is the cyber threat,
which is something that is preoccupying as systems become more integrated,
and secondly, as you move towards a more mixed system of integration, the big
guestion is: who actually pays for the grid? Certainly, you can see in the United
States that that is becoming a very sharp political question that has to be

addressed as you move in this way. What | wanted to do, in response to the



guestions that were put to me, is to bring in some perspectives from the IHS. We
have about 1,000 people around the world who focus on energy research, and so
| wanted to give a little more granular response to the questions.

We can see, for instance, that in Europe there is the ambition to have a
European electricity market, but countries have been revising their own specific
electricity market structures in ways that are quite inconsistent with each other,
which make it harder and more difficult to integrate rather than the other way
around. If European countries want to move in this direction, it will take a long
time to harmonize the electricity market designs in Europe to make a continental
market feasible. In fact, today's power markets — smaller than continental — need
to work better, which means spending money on transmission so electrons can
flow more freely, before we can even begin to think about the continental.
Indeed, electricity markets need not be as big as continental to deliver benefits
from competition and from sharing resources. In fact in general, it would seem to
us that pancontinental electricity markets, at this point, are not yet really practical
as a focus, given that transmission constraints are so common and prevent
continental markets from working. So you have to ask where the best place is to
spend your resources. You have to also look at whether electricity market
structures actually work for integration. For instance, expenditures and mandates
on renewables in some ways can actually work against the larger scale of
integration.

So, to give a case study, before we can see continental electricity markets
making sense, we need to strengthen electricity connections at more local levels.
We can take the example of the state of Texas, which although a large state by
US standards, the second largest in fact, is not a continental market, and there
has been limited transmission from east to west and north to south. So Texas
has had to spend something in the order of USD 10 billion over the last five years

just to create better connections within Texas, so that electrons can flow more



freely, that wind can move from west to east, from where the wind is generated to
where it is needed.

We see that one of Europe’s big challenges is not to be continental, but how to
integrate large offshore wind capacity into the grid more locally. That is going to
be costly and complex, and as you have more renewables, managing your grid in
a stable way becomes a bigger challenge. So, | think there is a need to invest in
transmission connections, sometimes actually with quite a local focus Iif,
eventually, pancontinental markets are going to have the potential to deliver
value. At some point, electricity markets will be big enough to benefit from
competition and be able to integrate renewables as part of the mix, but a lot of
investment is going to have to be made at a subcontinental level, at a local and
regional level first, to be able to get to that kind of platform before you can really

be thinking, in our view, about continental integration.

A. Sharonov:

Thank you. | have a question for you, Mr. Yergin, pick up your headphones.
bnaropapto Bac.

Y MmeHs ecTb k Bam Bonpoc. Bbl ydactBoBanu B nepBOM Kpyrriom CcTorne,
MNOCBALLEHHOM BOMpocaM WuWHTerpauuu, 3gecb, Ha CaHkT-lleTtepbyprckom
3KoHoMm4yeckoM dopyMme. laTb neT Hasag NepcrnekTMBbl UHTErpauumn Kasanucb
pagyXHbiMW, HO OO cerogHsilwHero gHa — Bbl roBopunu o6 atom —
€BPOMNENCKNUN PbIHOK, CEBEPOAMEPUKAHCKUIM PbIHOK, PbIHOK JlaTMHCKON AMepuKkn
dakTuyeckn He cBsidaHbl Mexagy cobon. B 4yem npuumHa, Ha Baw B3rnsa? B
HeoCTaTKe 9KOHOMUYECKUX CTUMYNOB?

Bbl npuBenu npumep Texaca, rae Brnactn 03aboyeHbl NOBbILWEHWEM CBSA3HOCTH
ceTen BHyTpM LWWTaTta, a He opraHuMsauuen nepeTtokoB U3 COCeaHMX LUTaTOB,
KOTOpble MOryT 6bITb 3KOHOMUYEeCKN Bornee npmenekaTenbHbiMK. B Yem, Ha Bawu
B3rNsa4, npuyMHa MeaSsIeHHOW WHTerpaumm Ha pasBUTbIX PblHKaX, TakuX, Kak

3anagHas Espona, CesepHas u JlaTuHckaa Amepuka?



D. Yergin:

Well | think a lot of it has to do with political structures, and even though there is
the EU, there are the national governments. If you design your electricity markets
in different ways, it makes it much harder to actually integrate them. We see
again, if we take the United States, many of the power markets are really run on
a regional or state basis, rather than a global basis. We talked about it and you
cited the growth of renewables, and | think in some ways that makes larger
interconnections more important, because you need to move resources from one
area some distance to another and you need to balance the system. But | think it
actually adds to the challenges as well and this notion of distributor generation.
And that question of who pays for the grid, | think, probably becomes a bigger

guestion as time goes on.

A. LLlapoHoB:

Cnacubo.

Brnagumnp EBreHbeBny ®PopTtoB, Y MeHs ecTb Bornpoc k Bam. Cenvac wmbl
Haxo4MMCSl B MHTEPECHOW cuUTyauum — 9 UMmelo B Buay mump n Poccuio B TOM
yucne. C oOOHOWM CTOPOHbI, Mbl MHOMO TrOBOPUM O AnIXUTanusauuu,
cMapTMsauuu, U yxe Mnonb3yemcss Ux nrogamMu: 3TO «yMHble» aBToMobunu,
«YMHble» ceTn, OecnunoTHble reTawwune annapatbl W Tak Janee.
OpHoBpeMmeHHO B Poccuu no-npexHemy He xBaTaeT [Opor C TBepablM
NOKPbITUEM, HE XBaTaeT TPaaUUMOHHOW (hbunsndeckon MHPPaCTPYKTYpbI, Npexae
BCero ceteBol. MHorne HebonbluMe HaceneHHble MYHKTbl AULWEeHbl Ha4eXHoro
A0CTyna K 9NeKTpUYeCcKon aHeprnu.

EcTtb OBe ToukMm 3peHus Ha aTy npobrnemy. OOHW rOBOPSAT, YTO HeobBxoaumo
CHayarna [JOCTpOuUTb CTapyk MHAQPaCTPYKTypy, a 3aTteM yxe paccyxgatb 06
«YMHbIX» MHGpacTpykTypax. O4eBMaOHO, YTO pecypcoB Ha obe MHMPaCTPYKTypbl

He XBaTWUT, 1 NO3TOMY ApYyrMe roBopsT: AaBalTe Nepecko4ynmm 3ToT aTan 1 byagem



OymMmaTb O TOM, Kak obecne4yntb okasaHue SHepreTUYeckux ycrnyr, TenedOoHHYH
CBSA3b 3a CYEeT MPUHLUUMNMANBHO HOBBLIX pelleHun, 6e3 co3gaHusa TaKenow
MHPACTPYKTYpbl, OT KOTOPOW Becb MUP YyXe oOTkasbiBaeTcA. Kak, Ha Baw

B3rnsag, criegyet noctynaTb B 3TOM CUTyaummn?

B. ®opToB:

lMonHocTbo cornaceH ¢ Bamu: Hago NPUHATE Kakoe-TO pelueHne. 34ecCb HyXeH
Hekui 6anaHc: ecnm Mbl cenvac HadHeM nNpeofoneBaTb NponacTb B ABa Nnpuema,
Mbl YHUYTOXMM TO, 4YTO yxe cyuwecTtByeT. WHdpacTpykTypa HEBEPOATHO
N3HOLLEHA, a ANSA CTPOUTENBCTBA HOBbIX CUCTEM HYXXHbl BOMbLUME NHBECTULUMN U
MHOro BpeMeHW. ECTb OnacHOCTb YHUYMTOXWUTb TO, YTO €CTb, M MNOPOAMUTb
npobnemMbl CerogHsAWHeEro AHA — He 3aBTpallHero M He nocnesasTpallHero.
TakoBO MOE MHeHMe.

Mbl 4OITXHBI ACHO NOHMMATb, YTO 6e3 Hayku, 6e3 Hay4yHOro aHanmsa Mbl HAKOr4a
He NpuMeM B3BELLUEHHbIX peweHun. B cBoe Bpemsa Bblgawowmncsa dpusmk Jles
HaBblgoBny JlaHgay ckasan, 4To SHepreTuka ecTb husvka MIIC 9KOHOMUKA.

dU3NKN OOMKHbI cKasaTb, MOXHO NN 3TO caenaTthb B npuHUuune, n ecrnin ga, 1o Kak.

A. lLapoHoB:

[pyron Bonpoc — 3a4em?

B. ®opToB:

OTO Bbl JOMMKHbI CKa3aTb, HAZ0 N 3TO AenaTthb.

CerogHa B Hayke, CBA3aHHOW C 3HEpreTM4ecKMMuM U OKONO3HEepreTuvecKuMmmn
oTpacrsaMun, ecTb MHOIo Uaeun, KoTopble MOXHO peann3oBaTb. Bbl npaBbl B TOM,
YTO Halla 3ajada — MPUHATL BepHOe pelleHne. HacTtano ans aToro Bpems unm
HeT? Bonpoc HenpocTon. Ecrniv Mbl NOCMOTPUM, 4YTO ByaeT ¢ yrneBogopPOAHON

9HepreTMKOM B Onwxawnwee Bpemsi, TO OKaxeTcs, 4YTo ee pgons 3a 30 net



cHun3nTcsa ¢ 86% go 76%. Takum obpasom, € yrneBogopoaHON SHEPreTUKON Mbl
Oyaem XuTb eLle OYeHb OOMro.

Ho, KoHe4Ho, Hayka Bce BpeMs nogbpacbiBaeT HeEOXnaaHHble pelleHus. 3aecb
rOBOPUIIOCb O TOM, YTO 3NIEKTPOHHO-BbIYMCIIUTENbHbIE MalUMHbI NOTPEONAT
MHOro aHeprnn. 310 npasga. CerogHa MCNOMb3YHOTCA MallMHbl NeTadIonHOro
AvanasoHa — B [OECATKW, COTHM neTtadnon, KOTopble NOTPebnAT OKomMo
aecaTtka MeraBaTT-4acoB. [Ons akcanonHbiX MawunH — 3TO crneayouiee
MOKONEeHMe — Haao CTaBUTb YXKe rMraBaTTHYK CTaHUMO: OAuvH Br0K aTOMHOM
CTaHUMN PSOOM C KaXOoW BbIMUCIUTENbHOM MALUMHOW. FACHO, YTO 3TO TYIMWK.
Kasanocb 6bl, eCTb NoBOA4 ONyCTUTb PyKU. HO Tak Bcerga ObiBaeT npu JIMHENHON

MHTEepnonAaunn.

A. lLapoHosB:

Bnagumup EBreHbeBu4, s BcnomHun doTtorpacduio Havana 1960-x rogos:
4YEeTBEPO KPEMKMX MYXYMH 3aHOCAT B T[PY30BMK O4YEHb OOMbLUION AWK —
XpaHunuwie [AaHHbIX Ha nATb Merabanmt. Cenyac CTOMbKO yMelwaeTcs Ha
dnewke. MNoaABNATCA HOBble TEXHOMOMMMU, KOTOPbLIE CHWXAKT NOTPEeBHOCTbL B

3EKTPUYECKON IHEPTUMN.

B. ®opToB:

O6 atom 4 u rosopto. [pn NMHENHOM PasBUTUM HeNb3A HaZEeATbCHA Ha TO, YTO
OS5 3KCaPNonHbIX MaLlLMH XBaTUT 3HEPreTU4eckux MoLHocten. Cenyac BO BCEM
Mupe BeayTcs paboTbl Hag Tak HasbiBAEMbIMW KBAHTOBLIMW KOMMbOTEPAMM.
KBaHTOBbLIN KomnbloTEp  —  3TO Ka4yeCTBEHHO HOBbIN YPOBEHb
nponsBoanTENbHOCTU. B crniyyae C OBblY4HLIM  KOMMBIOTEPOM Mbl  UMEEM
3KCMoHeHUMnanbHblA POCT, 30eCb — cTeneHHon. [lymato, ero cosgagyTt CKopo,
MOTOMY YTO B OCHOBE fexaTt siCHble dom3nyeckme npuHumnel. NMoatomy s Obl He
nogxogun Kk npobrneme nparmaTuyecku, a criegun 3a TemM, YTO MOXET MPOU30NTU

B nnaHe aHepronoTpebneHus.



A 6bl pasgenun npobnemy Ha ase. MNepBas — TO, YTO 3a FOPU3OHTOM, BTOpas —
TO, YTO Hago pgenatb cerogHa v 3aBTpa. CerogHs W 3aBTpa HaM HYXHO
nepedenbiBaTb BCIO Hally 3HEpPreTuky, BHEOPSiTb COBPEMEHHbIE TEXHOMOMNW.

Hawa QHEpreTnka CMyibHoO oTcTana.

A. lapoHoB:

Bbl nmeete B BUAy nepenavy SHGKTDOSHGDFMM?

B. ®opToB:

N nepenavy, v reHepauuio.

A. LLlapoHoB:

"eHepaumio Toxe?

B. ®opToB:

[la. B Hawewn reHepaumm npumeHdaeTca uukn PeHknHa, Kl koToporo
coctaBngaet Bcero 34—36%. Ecnu npumeHaTb Te cnocobbl reHepaumm, KoTopble
ncnonb3yrTca B F'epMmaHnn n BO BCEM MUpe — S UMEK B BUOY NaporasoBble
yctaHoBku, — KI1[ nosbiwaetcsa oo 62%. A ecnv noctaBuTb TemnepaTypHO-
TOMNSIMBHbIE 3fIEMEHTLI, MOXHO goBecTu ero Ao 80%. 3aecb eCcTb NepcnekTmBbl,
N, KOHEeYHO, Poccusi He MOXET NPOUTU MUMO 3TOrO.

Ewe ogHa Hawa npobnema — geueHtpanu3auus. Ham HyXHbl cuctembl smart
grid, onTumanbHOe pacnpefeneHMe u UCMonb3oBaHWe BO30OHOBAAEMbIX
MCTOYHMKOB 3Heprun. B atom obnactm y Hac coenaHo mano, XBacTaTbCs
ocobeHHO He4veM. lNpaBga, MHCTUTYT AkageMunn Hayk NpoBen uccrnegoBaHue, U
BbISICHUIIOCb, YTO Y Hac eCTb pecypcbl U HapaboTkm B obnactu BETPOBOW U

COJTHEYHOM reHepaumn.

A. lLapoHoB:

B Poccun?



B. ®opToB:

[a, B Poccun. B Akytnn oveHb mHoro conHua. Cam bor Benen ctaBuTb Tam aTn
cTaHuuu. 'ae pasmewiatb BETPOBbLIE CTAHLUMN, Mbl TOXE 3HaeM.

3pecb roeopunocb O ©GesonacHoctM. Smart grid — 3TO coeauHeHue
3NIEKTPOHHON CUCTEMbI YNpaBieHNA C CUNbHOTOYHOW 3HEPreTUKON. Takas ceTb,
KOHe4HO, B6onee nporpeccmBHa M addEeKTMBHA, YCTONMYMBA K aBapusamM, HO Mpu
aToM Gonee ysasBuma. [axe HebonbluOe BHeLWHee BO3AENCTBME HA CUCTEMY
MOXET NPUBECTU K CEPbE3HbIM NOCNEACTBUSAM.

Mbl ¢ Onerom MwuxannoBnyem 03aboTuUnMCb 3TMM BOMPOCOM. Y Hac ecTb
nporpaMmma cosgaHua smart grid, y>xe caenaHo HECKOSbKO Belen — Hanpumep,
paspaboTaH B3pbIBHOW reHepatop yaapa MosniHun. OH No3BonseT CbIMUTUPOBATL
yoap MOSHUM M MNOCMOTPEeTb, YTO MPOM3ONOET C 3rnekTponepegadven.
OkasblBaeTcsi, NPOUCXOAAT CTpaHHble Belwun. Bo3HMKalT HaBOOKW, KOTOPbIE
NPUBOAAT K OTKa3y ynpasnsioLwen n onarHoCTM4eCckon CUCTeMbl. OTO NMLLb OO4WH
N3 NpUMepoB.

A npusbiBalo K B3BeLlEeHHbIM pelleHnaMm. Hago aymaTtb 0 ganekown nepcrnekTnee
— pasymMeeTcs, ONupasiCb Ha HaykKy, — HO NpPW 3TOM He norybuTb TO, YTO YyXe

€CThb. ,El,ymaro, CX0OXune 3agadun BCTaloT U nepen HallnMm Kornneramu.

A. lLapoHoB:
Ntak, Bbl — CTOPOHHMK OCTOPOXHOro noaxoda: MakCUMyM BHUMaHUA K
CYLLLECTBYIOLLMM CETAM N TEXHOMOIMAM, C NOCTENEHHbIM MX oBHoBReHnewm, 6e3

CKa4 KOO6pa3H bIX MNepexonos.

B. ®opToB:
AHngpen BnagnmmpoBud, a Kak Mbl OT 3Toro ynaem? Mbl 06s13aHbl obecneynTtb

reHepaumio.



A. lLapoHoB:
OT0 nerko obecneunTb Npyn Takon NIOTHOCTU HaceneHusi. CNoXxHO caenaTb 3TO

B AkyTum 1 Ha JanbHem BocToke, raoe NMHUS AnNuHHas, a noTpebuTenb OavH.

B. ®opToB:

Mbl 0653aHbI 06 3TOM AyMaTb — NoTepu Tam AoxoasaT Ao 24%.

A. LLlapoHoB:
a.

B. ®opToB:

C 9TuM Hago 4To-TO AenaTb. Hy>XHbl HOBbIE TEXHOMOMUMN.

Cnepyet npuHUMaTb BO BHMMaHMe YA3BUMOCTb ceTen nepen
TEPPOPUCTUYECKUMMN  aKTaMW,  TEXHOTEHHbIMM U HE  TEeXHOreHHbIMU
BO3OENCTBUAMMN.

OHepreTMka — KpOBb CTpaHbl. Mexay TemM MHBEeCcTUUMM nopesarnu, U OHU He
NOWNN B HayKy. A 3TO 3HAYUT, YTO Mbl ONATb MPOMYCKAeM TEXHOSIOrMYeCKUN

LUKI1. ﬂo-moemy, 3TO OYeHb OornacHo.

A. LLlapoHoB:

Cnacubo, Bnagumunp EBreHbeBunu.

Bonpoc k Onery Mwuxannosudy bypaprnHy. OueHuBas Hawy cuUTyauuto, Mbl
BCcerga cpaBHMBaem cebsi ¢ nugepamu. Ecnm roBopuTb O HaCbILWEHHOCTU
MHAPACTPYKTYpPON, TO NnuvagepamMn SBRAAOTCA CTpaHbl 3anagHon Esponbl. [pwu
3TOM Mbl 3abblBaeM O MPUHUUNUANbHOW pasHuue B MNMOTHOCTUM HacemneHus.
CpefHsis NNIOTHOCTbL HaceneHust B Mupe — TpuauaTb YerioBeK Ha KBagpaTHbIn
kunomeTp, B Poccun — Bocemb ¢ HebonblwunMm. Poccusi 3aHMMaeT no 3Tomy
nokasarento 181-e mecto B Mupe. HaBepHoe, 3TO HEMNMNOXO C TOYKM 3pPEeHUs

BO3MOXHOCTEN, HO CTOMMOCTb TEXHUYECKMX pPeLeHnrn no  COo34aHuto



NHPPACTPYKTYpPbl OKa3blBAeTCs COBEPLUEHHO Apyron. Ecnn ctpouTb gopory B
rycToHaceneHHOM pernoHe, Ha Kaxabl ee KUIoMeTp NpuaeTca B HECKOSbLKO pa3
MM B HECKONbKO OEeCATKOB pa3 Oonblle nonb3oBaTenen, 4Yem npu
CTPOUTESNBbCTBE OOPOrM B MarnoHaceneHHOM panoHe. Bbl notpatunu ogHy u Ty
Xe CYMMY [IeHer, HO B NepPBOM Crly4yae ctanm cHacTNMBbl 4ECATKM U COTHU ThICAY
niogen, a BoO BTOPOM — [OECATKM U COTHU. BO3HMKaeT BONpoOC O TOM, Kak
pasBuBaTb MHMPACTPYKTYpy, YTOOLI, obecneunBas AOCTYNHOCTb ANS HACENEeHUs
Aopor, cBeTa, TeNnekoOMMYHWKauun, BOAbl, OenaTb 3TO0 BCE B 3KOHOMWUYECKU
pasyMHbIX Npegenax.

Oner Mwuxannosuy, Bonpoc K Bam: He nopa nn HavaTb CTUMYNMpPOBaTb
3reKTpoceTeBbIE KOMMAHUK, B TOM YnUCie NyTEM U3MEHEHMS 3aKOHOo4aTeNbCTBa,
4YTOObLI OHM OyManu He TONbKO O MPOBOAAX, HO M O NMpedocTaBneHMM gocTyna K
3MEKTPUYECKON SHEPTNN C NPUMEHEHMEM HECTAHOAPTHLIX CETEBbLIX peLueHnin? A
MMEI B BMAOY Mpexae BCero pacrnpenesieHHyo reHepauuto, MUKporeHepauumto,
BO30OHOBNSIEMbIE WUCTOYHUKM SHEPrMM C CUCTEMaAMWU €€ HaKOMMEeHUs U Tak
panee. [loyemy O6bl ceTeBbIM KOMMaHMAM He 3aHAaTbcA 3TMM? Cenyac ux
BO3MOXHOCTW OrpaHnyeHbl 3aKOHO4aTENTbCTBOM O €CTECTBEHHbIX MOHOMOMUAX —

KOMMNMaHUM MOryT 3aHnMaTbCA TOJIbKO OHUM BUOOM OEATEIIbHOCTW.

O. byaapruH:

bonbwoe cnacnbo.

B nepByto ouepeab s xoten Obl nobnarogapuTb BCEX HAWMX KOMMer wu
NapTHEPOB 3a TO, YTO OHM NOAAEPKNBAKOT OTHOLLEHUS C HAMWN B TEYEHNE MHOMMX
neT W O4YeHb WHTEepecylTCs pasBUTMEM JHEProcucteM U BOMpocamu
NHTEerpaunn.

OTtBevas Ha Baw Bonpoc, s [OMmkKeH ckasaTb cnegywouwee. [Ons nwobon
3NEeKTPOCETEBON KOMMAHWW, B TOM YWCIE HalLeW, rnMaBHOE — 3TO KayecTBO

O6CJ'Iy>KMBaHMFI I'IOTpe6l/ITeﬂel7l, Hawny OTHOWEHNA C HUMW.



Y Hac ecTb ABe KaTteropuu notpedutenen. ECTb cywecTBylowme notpedutenu, un
Mbl Jenaem Bce [nda TOro, 4ytobbl obecneynTb MM HagexHoe, KayeCTBEHHOe
aneKkTpocHabXxeHne no cnpaseasiMBon LeHe. HO He MeHee BaXHbl Af1si Hac
oyaywme notpebutenn. Mol 6opemcs 3a Kaxxgoro noTpebuTens n yxxe HaunHaem
AymMatb O Tex, KOTOpble HaxogaTcs 3a npegenamMmu  Hawen CTpaHbl.
onekTpoceteBass  KOMMaHUs  yXXe€  WHTErpypoBaHa B  HauUMOHambHble
9HEeprocucTembl ApYrux CTpaH, Mbl yXXe BNngem Opyr Ha gpyra, HO noka genaem
3TO He BMOMHe cornacoBaHHO. Wcxog 6Gopbbbl 3a OGyayuiero notpebutens
3aBMCUT OT Ka4yecTBa NiaHNUPOBaHMs, Kak OTpPacneBoro, Tak U TeEppUTopranbHOro
— OT TOro, HacCKONbKO [OSITOCPOYHbIM OHO S$BASIETCA, W OT Ka4yecTBa
NPOrHo3mpoBaHus. MNOTHOCTbL MHAPACTPYKTYPbl B NEPBYHO O4Yepeab 3aBUCUT OT
nnaHoB noTpedbutenen, OT nNfaHOB pPErMoHOB, OT TOro, Kakoe pasBuUTue
npeaycmaTpuBaeTcs.

K coxaneHuo, 3T nnaHbl He Bcerga coBnagatT C HawuMyM NPOrHo3amu.
Hanpumep, B TeyeHne nocrnegHux feT Hawa KOMMNaHus NOAKYuia MUISINOH
HOBbIX NOTpebuTenen cyMmapHon MOLHOCTbIO okono 38 rurasatT. OgHako 38%
3TNX noTpebutenen He 3abuparoT 3aABNEHHYIO MOLHOCTb, N Mbl HECEM YObITKW.
Hepobop coctaBnseT 8 ruraBaTT — 3TO MOYTM paBHO MoOLLHOCTM LUyieHckowm
3C. bes3ycnoBHO, noTpedbutenb OOMKEH HEeCTU OTBETCTBEHHOCTb 3a CBOWO
3asBKy.

MpeactaButenen 6GusHeca BOSMHYKT CTOMMOCTb MPUCOEOMHEHUS W LeHa Ha
anekTpoaHeprmo. MIHorga BmusHec cumTaeT, YTO HUKTO HE MOXET YyOO0BMEeTBOPUTL
ero 3anpocoB, W HayMHaeT co3gaBaTb COOCTBEHHYK Manyl pacnpeneneHHyto
reHepauunio. OTO MPOUCXOAUT XAOTUYHO: HET MpeAcTaBfieHMs O puckax Aans
KOMMNaHUW, O TOM, Kak 3TO OyaeT BbIrMsgeTb 4Yepe3 KOPOTKUA MPOMEXYTOK
BPEMEHMN.

3aKOHbI 1 (PMHAHCOBO-3KOHOMMYECKME MOAenNn, AeNCTBYHOLME HE TONbKO Y Hac,
HO W B APYrMx cTpaHax, A0 CUX MOpP OPUEHTUPOBAHbLI Ha KPYMHbIX NoTpebuTtenen,

Ha 60ﬂbLLIyP0 reHepauumto, Ha MacwTabHble npoekTbl. HoO MUp MeHsieTcs, U B



nocrnegHue rogbl CTaBka y Hac onpaBAdaHHO AenaeTcss Ha Manblii U CpeaHun
On3Hec. OTO COBEPLUEHHO Apyras apxXuTekTypa 3HEProcUCTeMbl, MOTOMY 4TO
peyb noeT O ManblX Harpyskax, Bo3pacTaeT pofib pacnpeneneHHon reHepauuu
Ha Bcewn Tepputopumn Poccuu.

Moyuemy He pasBuBaeTcA pacnpeneneHHas reHepauua? 310  Oeno
reHepupylLWmx KOMMNaHum, cdepa MX OTBETCTBEHHOCTW. Hawen kKomnaHuu
MHTEPECHO pasBMBaTb Manyk pacrnpefeneHHyo reHepaumto, noTomy 4YTo Mbl

BUOUM 3KOHOMUYECKUN SPdEKT OT STOrO.

A. LLlapoHoB:
Oner HukonaeBw4, BOT anbTepHatmBa Ans Bac: He TAHYTb KOMMYHMKaLMMK,

npoBoaa...

O. byaapruH:

Hwuyero nnyHoro, Tonbko 6musHec. Minu CTOMMOCTb HOBOM MH(PPACTPYKTYpPbI, Uin
CTOMMOCTb reHepaumn. B kaxgom KOHKPEeTHOM criydae Hago cumtaTb, 4TO
BblirogHee. [lymaro, B paMkax MHOMMX NPOEKTOB, OCOBEHHO TeX, KOTopble cenyac
peanuaytotca Ha JaneHem BocTtoke n B BoctouHon Cubupu, nepsBbiM AesfioM
HY>XHO pa3BuBaTb pacnpeneneHHy reHepauuio.

B 10 ke Bpem4a Henb34 3abbiBaTth, 4TO 3P PEKTUBHOCTL 060N aHEpProcncTeMbl 1
WHTepec noTpebutenen K HerW 3aBUCUT OT rNybuMHbl KM MacwTaboB ee
NMHTEerpaunn. A cornaceH ¢ Tem, 4YTO BbINIO CKasaHO: Mpexae Yem roBopuTb O
rmobanbHOM W perMoHanbHOW WHTEerpaumm, Hago HayvaTb C  JfloKanbHOM
NHTEerpaunm, HaBeCTn NOPSAOK Ha NEPBOM ATaXe IHEProCUCTEMBbI.

Bbl npaBusibHO cTaBuTe BOMPOC: YTO AefiaTb — BCE floMaTb U CTPOUTbL HOBOE
nnun mopepHuamposaTb ctapoe? Mbl cuyMTaem, 4YTO HagO MOLEPHU3MPOBAaTb
cTapoe, NOTOMY YTO TEXHOMOMNA nepefayn dMeKTPOo3Heprun noTpebutensam He
mMeHsieTcs.  CHuxalTcs  noTepu,  yBeNMYMBAETCS  CKOPOCTb  nepeauu,

ynydwaeTca ynpaBndeéMoOCTb, HO TeXHONnorma nepegadvym ocCTaeTcCs I'IpG)KHGVI.



Hapo HaBecTn nopsgok, copmmpoBaTb MNEPBbIA 3TaX «YMHbIX», aKTUBHO-
aganTUBHBIX CETEN, M NOTOM yxe bpaTbCs 3a 3Ty paboTy Ha BCEX 3Taxax.

Ha nepsom Kpyrniom cTtorie Mbl roBopunn o rrnobanbHOM UHTerpauumn, a cendac
APULINM K TOMY, YTO HauyMHaTb Hago C MNEpPBOro 3Taxa pacnpeaenuTenbHbIX
ceteli. TpyaHO nNpeacTaBUTb, Kak «yMHble» ceTu byayt paboTtatb 6e3 aToro.
MoTpebutenb HaxoauTca Ha nepBoM aTaxe. [lpexae 4em noTpebutens B
EBpone HayHeT 3aka3sbiBaTb 3MEKTPO3HEPru0 B Cnbupn, Mbl AOMKHbI MOHUMATb,
4yTO BCHA cuctema oT EBponbl oo Cubupu paboTaetr 4eTko, B COOTBETCTBMU C
€AVHbIM NIaHOM U €QMHON TEXHUYECKOW NOMUTUKOMN.

MosiBNAOTCA HOBble nMAepbl pocTa, a 3HayuT, HeobxoAuMO MEHSTb
HopMaTuBHYO 6a3y M (PMHAHCOBO-3KOHOMWUYECKYD MoAenb. Toraa Bce Oyger
cornacoBaHo. Cenyac Xe eCTb MPOTMBOPEYNS U B 3aKOHoOaTenbCTBe, U B

HOPMaTUBHbIX JOKYMEHTaX, KOTOPblE HE NO3BOJIAKOT pa3BMBaTb UHTEIPaUnio.

A. LLlapoHoB:

Oner MwuxannoBuy, Kak K 9TOMY OTHOCUTCA perynatop? EcTecTBeHHble
MOHOMONMMK, Kakumun saBnsawTca «Poccetu» u gpyrme ceTeBble KOMMaHUMU,
Ha4YMHATCA 3aHMMATbCH HOBbIMW, KOHKYPUPYHOLWWMU BuAaMU OEeATENbHOCTMW.
OTO nepBbIv BOMpPOC.

BTopoi Bonpoc: ecTb nNu ycnewHbln 3apybexHbid onbiT? ECTb N yaayHble
npyMepbl TOro, Kak CeTeBble KOMMaHUM 3aHUMMAalTCA  pacnpegerneHHom

reHepaumen n MmkporeHepaumnemn?

O. byaapruH:

Mbl Begem paboty ¢ [llpaButenbsCTBOM, C MMWHUCTEPCTBOM 3HEPreTukn, C
denepanbHON aHTUMOHOMNOSbHON cnyx6on. Ecnu ana notpebutens BbirogHee
Manaa pacnpefeneHHas reHepaumd, Ham uayT HascTpedy. [loka 4TO 3TO

eVNHNYHbIE TPOEeKThl, 0cobbIX BOMNpocoB He BO3HUKAET. Ho B 6yp,yu.|,eM



BO3MOXHbl KOH(SIMKTbI. Be3ycrnoBHO, 3T cucteMbl ByayT KOHKYpuMpoOBaTb C
BGonbLION reHepaumen.

Ectb n gpyraa npobnema. [Jonyctum, y ©6onblion reHepaumm nosisngetcs 20
rMraBatT-4acoB cBOO6OOHOM aneKTpoaHeprmn. Hago unu akcnoptupoBatbh ee —
cerogHs Mbl 3KcnopTupyemMm Bcero 2% 3nekTposHeprun, 31O Mano, — unm
nepepacnpenensaTb, UK genartb YTO-TO ewe. ATO cepbe3Hasa npobnema. Manas
pacnpefeneHHas reHepaumsi CerogHs 4alie Bcero cosgaetcs notpebutensamu.
Mbl cynTaem, 4YTO 9TO HE COBCEM MpaBWUSIbHLIM NYTb ANa Hac. Managa reHepauus
B MepCrneKkTMBe A0SMKHaA CTaTb YacTbio €ANHON 3HepProcucTeMsl, Torga addekT ot
Hee OyadeT 3HauMTeNbHbLIM. HaBoas NOpPsSiAOK Ha NepBOM 3Taxe, Mbl Bcerga
AOSDKHbI AyMaTb 0 60MbLWION MHTErpauun, ¢ KOTOPON HaYMHaANCs 3TOT pasroBop.
B atom cnyyae Mbl nonydYnm MakcumanbHbii 3dEKT OT Manon n 60nbLon
reHepauun, pacnpegenuTenbHblX U MarucTpasnbHbIX CETEMN.

CaMblil YMCTbIM MNPOAYKT cerogHs — 9TO KunoBaTT-4ac. Ho, K coxaneHuto,
MUPOBOIO pblHKa KUroBaTT-4aca 40 CUX rnop HeT. bonee Toro, 3To He NPOAYKT, a
yHUBepcanbHas BanwoTa. Ee MOXHO wu3MepuTb, nNOYyBCTBOBATb, W BCe
MOHUMAIOT, KakK OLEHUTb ee Ka4yeCcTBo.

[ymato, 4TO Mbl cerofHs nepexoaym K (PUHAHCOBO-IKOHOMMUYECKOW Monenw,
KOTOopas OOMMKHa COAEeNCTBOBaTb MHTErpaumm. T0 Cepbe3HO MOBbIWAET LAHCHI

Ha ycnex nHterpaudunn.

A. LLlapoHoB:

Cnacunbo, Oner Muxannosuy.

Cnoso rocnoxe CyHa. KomnaHusa Ericsson, kotopywo Bbl npegcraensere,
cbirpana 6onblwyo porb B poccuickon mnctopun. lNepeas dabpuka komnaHum
Ericsson 3a pybexxom b6binia noctpoeHa 3geck, B CaHkT-lNeTepbypre, B 1897 rogy
— no4tn 120 net Hasag. OHa npousBoguna KOMMyTaTopbl ANa TenegoHHOM n
TenerpadHon cBA3WM. Ewe ogMH macwTabHbl NPOEKT komnaHus Ericsson

peanu3oBana B pamkax nogrotoBkn k Onumnmnage-1980, yctaHosmB B Mockse,



Ha LleHTpanbHOM Tenerpade, o4Hy M3 KpYNHENLWMX B MUPE TENEKCHbIX CTaHLMWN.
Ham oyeHb npuaTHO, 4TO rocnoxa CyHO SIBNAETCS YY4aCTHUKOM CEerogHsILLUHero
Kpyrnoro crtona.

Mbl  obcyxgaem Kpocc-vHTerpaumio  UHpacTpykTypbl. Bbl npegcraBndete
KOMMNaHu, KOoTopas  co3gaeT  MH(OPMauUWOHHO-TENEKOMMYHUKALVUOHHYHO
NHppacTpykTypy. UTto Bbl AymMaeTe 0 BO3MOXHbIX TEXHUYECKUX peLleHnax u ob
9KOHOMMNYECKOM CMbICIie 3TOW UHTerpauumn? Kakasa ns cyLecTBYOLWNX oTpacnen
NN MHAPPACTPYKTYP MOXET cTaTb ee Apareepom? Kakon onbIT MHTErpauum ectb

y KomnaHun Ericsson — no3nTuBHbLIN U HEraTUBHbLIN?

C. Sund:

Thank you very much for a very well put introduction.

Yes, you can ask yourself why Ericsson is interested in participating in a
roundtable debate around utilities. What we do see in the world is that ICT is
changing the way many industries are actually performing and acting, and we
can see when it comes to utilities that we are in a phase right now where we
probably will see disruption coming our way. We can see from the global trends
that there are quite a lot of similarities, not only in Russia, but if you look into
Europe, and the US, and Asia. There are a couple of trends that are actually
impacting, and as we believe that there will be more players than we have
traditionally seen in the utility sector, we believe that ICT will play a major part in
this transformation.

The growth and the margins, or the bottom line, when it comes to utilities have
not been so successful in the last couple of years, no matter whether you are
talking about Russia, Europe, or the rest of the world. We can also see that when
it comes to economic growth, demand is not increasing, rather the opposite,
because we are all, no matter where we live on the globe, getting more and more

cautious about how much energy we are using. Mr. Frei talked earlier about



decarbonization and that is continuing. The agreements that we saw in Paris and
so forth will just increase. That is also what we see.

Another factor that will accelerate is that more and more of the globe’s population
Is actually moving into cities. Between 1990 and 2010, the increase in the
population living in cities globally increased by 50%. For us, that means a lot,
because in a city we are closer to each other, and in a city you create different
ecosystems. You can utilize ICT technology in another way, also for utility and
electricity purposes. You can build smart cities and smart transport systems that
demand less electricity.

Finally, what | would like to underline is that we have a world where more and
more things are getting connected. It took 100 years to connect one billion places
and it took only 25 years to connect five billion people. By 2020, we in Ericsson
believe, and there are many who are with us, that we will have around 25 billion
connected devices. From our perspective, that will also have a huge impact for
the utility industry. It means opportunity, it means more power to consumers, and
it means efficiencies for both producers as well as end users will increase.

You started your question by asking: who will pay? | am confident, together with
my colleagues in Ericsson, that we will see, as we have seen in many other

industries, new business models. We will see huge disruption in this industry.

A. Sharonov:

Okay, but let me come back with my question about your company's experience
around the world. Regarding other sorts of infrastructure in ICT, where do you
see good or bad examples? In close cooperation or in some other form?

Merging, for example.

C. Sund:
| will take one example from my own home country, where we have E.ON

creating huge projects and actually working very closely with us to modernize



their systems in order to benefit from the experience of the ICT industry. We
have many of these examples around the world. Italy is also one country where
they are working according to that. We can see small steps, yes, in the
beginning, but where we really see it starting is around smart meters, where you
give the power to consumers, where they really can monitor, in an instant more
or less, how much electricity they are consuming, and that is driving this whole

industry into another area compared to what we have seen before.

A. Sharonov:

Thank you.

CnoBo npegoctaBnsetca rocnoanHy Macaécu CoHy, npegcenartento 1 rnaBHOMY
ncnonHutenoHomy aumpektopy SoftBank Group. 3To Befywas SAnoHcKas
TenekoOMMYHUKaUMOHHAa U1 Meguakopropauusi, Kotopass  obecneuvmBaet
LLUMPOKOMOSIOCHBIN gocTyn B MHTepHeT, paboTtaeT B obnactu tenedoHnn — u
coToBon, U obbiyHON. SoftBank Group Bnoxwuna geHbrn B kKomnaHum Yahoo u
Alibaba Ha paHHen ctagum ux pasBuUTUS, YTO FOBOPUT O Aape NpeaBUOEHUA.
WHTepecHo, 4To cTpaTerus Bawen komnaHum npegycmaTpmMBaeT ee NMOepcTBo B
TeyeHne cnegyrwmx — BHUMaHMe! — TpexcoT net. Mbl gymaemMm 0 TOM, Kakyto
cTpaTernio paspabartbiBaTb — TPEXMETHOW unu natuneTtHwo, a Soft Group
pewmnna 3TOT BOMPOC paaukanbHo. dunocodpus KoOMNaHUKM  TakoBa:
«MHpopmMaumoHHasa peBonounsa — c4HacTbe NSt BCEX».

NocnognH COH, Kakoro cyacTbsl XAaTb 35IEKTPOIHEPreTUYECKUM KOMMAHUAM OT
MHopMaLMOHHOM peBonoumMK, KoTopyto Bbl coBepwaete? Ha 4yto Obl Bbl
nocoseToBann obpaTuTb BHUMaHNE MHAPACTPYKTYPHBIM KOMMNAHUSM, YTOObI OHU

ctanu 6onee yCTOMYMBBLIMU N KOHKYPEHTOCMOCOOHbLIMN?

M. Son:
Thank you so much for the kind introduction. | would like to add to your

information. SoftBank is now the largest renewable energy provider in Japan.



A. Sharonov:

Producer or provider?

M. Son:

Producer. So, why has SoftBank become the largest player in renewable
energy? There was the Fukushima nuclear accident. Right after the nuclear
accident, many people escaped. | provide a mobile phone service to users
throughout Japan and our network stopped when the electricity stopped. | felt
responsible. When many people escaped from Fukushima, | did the opposite. |
went to Fukushima right after the accident. The night before | went to Fukushima,
| said to my family: “This could be the last night | see you guys. | have to go. |
have to go to save the people.” | cried, my family cried. | went to Fukushima. |
had a Geiger counter to check the power of the nuclear accident. Every mile |
drove, the Geiger counter sound became stronger and there were more beeps.
My heartbeat grew stronger and stronger as | got closer to Fukushima. | cried.
Many people were crying. | do not want to see people's eyes with tears anymore.
So afterwards | said: “I have to have a solution. | have to have a solution.”

So, afterwards | was thinking that the long-term solution is renewable energy,
nothing else. The problem with renewable energy is that it is expensive and it is
not reliable. So | said: “Okay, Japan is too small a country to have solar energy. It
does not have enough wind. It is too expensive compared to coal-generated
power or gas.” So | said: “How can | have a solution?” | studied. Mongolia has
wind and solar. The cost of wind power in Mongolia is USD 0.02. Mongolia has
wind and solar potential that can generate electricity for total worldwide demand,
100% of today’s electricity demand. Mongolia has enough supply to cover 100%

of the entire world’s electricity today.

A. Sharonov:

Through renewables?



Mongolia could provide this 100% through renewable sources of energy?

M. Son:

Yes. Mongolia has a population of only three million. They are not using it; they
do not need to. So power can be generated for USD 0.02 and then transmitted to
Japan for USD 0.02 — so USD 0.02 for generation, USD 0.02 for transmission —
that is USD 0.04. That is cheaper than any other electricity generation in Japan. |
thought this could be interesting. | checked. Two thirds, 65% of the world’s
population, is in Asia. Within Asia, 78% of electricity consumption is between
Russia, Japan, South Korea, and China. These five countries, including
Mongolia, account for 78% of Asia’s electricity consumption. So | came up with
this idea: if we connect this ring of five countries (Mongolia, China, Korea, Japan,
Russia), which represent 78% of electricity consumption in Asia — and Asia has
two thirds of the world’s population — | have a solution. | have a solution for all of

us.

A. Sharonov:

Congratulations from all of us. It looks like a commercial proposal.

M. Son:

Over the last 100 years, mankind has had war. What was the reason for this
war? People started to take the oil away from each other. That was mostly the
cause of the war. Because oil is a limited resource, people want to take it away
from others. The sun, the wind, the water — we do not have to take them away
from other people. They are available to all of us for the next 100,000 years. We
do not need to take them away from each other. Instead of taking them away
from each other, why do we not help each other by connecting each other? It

would be more stable. The wind is blowing somewhere all the time. The sun is



shining somewhere all the time on Earth. Water is available to support, like a
battery.

| think this is the solution. It is not the solution for the next five years. It will be a
solution in the next 30 years. The solution for the next 100,000 years. | think we
have to work together for the peace of mankind, for a better environment on
Earth.

D. Yergin:

Mr. Sharonov, can | ask two questions? A very inspiring vision, thank you. Two
guestions: right now in Japan, as the largest provider of renewables, you are not
bringing them from Mongolia. What renewables are you working with now in
Japan? And secondly, of course, the big question: look at the relations between
China and Japan today: they are not great. How do you get countries that have
political differences to agree to depend on each other for something as vital as

electricity? What is the solution there?

M. Son:

Today, SoftBank provides solar power energy and wind power energy in Japan,
but there is not enough land, it is too expensive. There is not enough sunshine
and not enough wind. So the solution is, let us find a location where we have
more sunshine. | am doing that in India. We are becoming the largest solar
power producer in India. We are investing there.

So anyway, the key to the solution is the grid interconnecting each country like
the Internet, like the World Wide Web. If the grid is connected, each country from
many different angles, many different directions, even if one portion of the grid is
stopped for some time for whatever reason, the other side will be connected, like
the Internet.

So | am from the Internet industry. The Internet is connected with undersea

cables all around the world. So with China, Japan, Russia, sometimes once in a



while there are tensions. That is why we need to have grid redundancy, not
bilateral connections. It should be connected through the ring, through the grid,
interconnecting many countries with each other, so that it will be safer, it will be

more stable, and the countries will help each other.

A. Sharonov:
May | continue? Where are you now with your project in terms of progress? Do
you have local partners in those countries? What about the intentions of the

national governments?

M. Son:

This is the picture. We signed an MOU a few months ago in China, in Beijing. So
the China State Grid, Rosseti, SoftBank, and the Korean power supply company
all signed an MOU to study the feasibility of this ring connection. What is the
cost? What is the technology? How long does it take? | want to connect a test
grid in 2020. When the Tokyo Olympics are held in 2020, just like the Olympic

symbol is five rings, | want to have a small ring.

A. Sharonov:
| see. Just one, but with five countries. Okay. It is very symbolic. And probably
the last questions for the two of you. What about resources? Who will pay for this

happiness for everyone? How will you find the money?

M. Son:
| will pay.

A. Sharonov:

If anyone here needs another grid, just ask, please.



M. Son:

So as | said, my wish is to see power generation for USD 0.02 and transmission
for USD 0.02. By the way, the cost of hydro is USD 0.01. So a very good start.
USD 0.02 for generation and USD 0.02 for transmission. It will cost USD 0.04 to
get it to Japan. Electricity supply to the consumer in Japan today is 30 cents,
which is the most expensive country in Asia. So Japanese citizens are waiting for
this low-cost electricity, because Japan is the most expensive. | can make

business sense. | am a businessman. | want to make money to help people.

C. Sund:

As we know, SoftBank has a big customer base, so we know you are a
businessman. You have to build on that. | think what you are showing him, Mr.
Son, is really that there will be new ways, new business models, new
constellations. There will not be an easy answer to say it will be that company, or
this company, or whatever, because the new solutions we will see and the new
constellations will also create new business models. | think, looking into what
happened with the Internet, who could imagine what we are seeing today in that
area? And answering the question, 10-15 years ago, who is going to pay for
this? We are all eager to connect today and utilize the Internet. So | think we

need to broaden our view here.

M. Son:

If the supply side is USD 0.01-USD 0.02 and the demand side is USD 0.30,
there is definitely a way to make it happen. But in order to make this happen,
business-wise | think the solution is there. We still need support from the political
side. To interconnect these countries, each leader in politics also has to support
it. For the peace of Asia, for the better future of mankind, for the world. We need
support from every angle. We need support from the media, we need support

from citizens, and we also need support from leaders.



A. Sharonov:

Thank you very much.

Mbl nogxoaum K KoHUy. Kak mHe kaxeTtcs, Oner MuxannoBud, HA OOUH KPYIibIn
CTOST He 3akaH4yMBariCss Ha TakoM ONTUMUCTMYECKOM HOTEe: eCTb AeHblU, eCcTb
noew, ectb KoHcopumym. Kaxabii M3 Hac obda3aH BCceM pacckasbiBaTb 06 3TOM
NpoekKTe.

locnognH CoH, Poccusa cenyac HacTOMYMBO ULWET BO3MOXHOCTWM And
peanu3aunm HoBbIX NpoekToB Ha [JanbHem BocTtoke. Oner MnxannoBud akTMBHO
yyactByeT B 3TOM npouecce. [ymat, B Poccum ropavyo opobpat aToT
MacLUTabHbIN NPOEKT.

Bonbwoe cnacu6o. Hagetocb, YTo Tpaguums BcTpeyatbca Ha [leTepOyprckom
3KOHOMMYECKOM hOpyMe U rOBOPUTL O PasBUTUN MHPPACTPYKTYPbl COXpPaHUTCS
Gnarogapsa komnaHum «Poccetny.

o cneaytouero MNMetepbyprckoro popymal

O. bynapruH:

Bonblioe cnacnbo, AHapen.

BykBanbHO ABa cnosa: Mbl ¢ rocnognHom CoHOM cerogHs obcyxganu aty Temy
N cornacunucb C TeM, YTO OOWH KUIOMETP UHTErpMpoOBaHHOW 3NEKTPOCETEBOM
NHPPACTPYKTYPbI ropasgo AOPOXKe N BaXHee 04HOWM TOHHbI BymMarun, CNUcaHHOM

cnosamu o OBpbIX HAMEpPEHUSIX.
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