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YBenuueHue gonu BU3 u pacnpeneneHHbIX

rEHEPUPYIOLLNX MOLLHOCTEMN...

Global cumulative installed capacity: 2016 Global cumulative installed capacity: 2040
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Source: Bloomberg New Energy Finance Note: decentralization ratio is the ratio
of non-grid-scale capacity to total installed capacity.



..KOTOpas yBenn4mnBaeT NnoTPeOHOCTL B

MMOKOCTN SHEPrOCUCTEMBI...

Years — Months ahead

I. PLANNING FOR
EXTREMES

Demand

-
-

Variable

7
- supply

Long-term planning to prepare

the power system for extreme

events such as peak demand or
troughs in supply.

Delivery

Days — minutes ahead

Il. CONTINUOUS
BALANCING

Planned actions until right before

electricity delivery to ensure
supply equals demand.

cNel X

Seconds — minutes after

1.
CONTROLLING
FREQUENCY

Instant reactions to remediate
frequency deviations caused by
forecasting errors and
contingency events.

Source: Bloomberg New Energy Finance



...BMECTE CO CHUXEHNEM CTOMMOCTK BaTapen ) eqe \/
NPUBOAUT K YBEMUYEHNIO MPUMEHEHUS HAaKONUTENE 7N

I'IporHos no CHUXKEeHUWH CTOUMOCTHU
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CTOUMOCTb dKKYMYNATOPOB NOCTOAHHO
CHUWXaeTCH

GW

140
120
100
80
60
40
20
0

I'IporHos no KoNU4yecTey nNpUMeHeHuA

B Behind-the-meter System-level

201820172018201920202021202220232024202520262027202820292030

YTO yBenu4imBaeT apHeKTUBHOCTb NPUMEHEHUS

HakonuTeneun

Source: Bloomberg New Energy Finance. Note: System-level refers to projects that provide system services independent of where they are connected to the grid.



CTtumynbl gna pocta obvemos ACHO

KntoueBble cermeHThl peiHka ACHO3

YeenuveHue

obbema
BHeApeHuda BU3

HekapGoHuzauuna

OonTumuzauna
CUCTEMHBIX

ycnyr

PocT 4ucna
TeHAepoB Ha
ycTaHoBKy ACHS

YaeweeneHue
oBopyAoBaHNA

CozpgaHue
HOpPMaTUBHOM
asbl

= POCT MOLHOCTKM reHepalnn Ha ba3e IHEProMCTOYHUKOB C HEMOCTOAHHBIM
npocprnem Bbipabotki (BM3) yeenuymeaeT NOTPESHOCTb B TMOKOCTH U
6e30MacHOCTU B CUCTEME, KOTOPbIE MOMYT ObiTk OGECNEYEHbl 38 CYET CMCTEM
| XpaHeHWa, 3 TAIKKS 1IEH03ABNCMOro NOTpeBneHna

MNocTeneHHoe coKpalleHe CUHXPOHHON MOLHOCTU, B OCHOBHOM, YTONbHBIX
3NEeKTPOCTaHUMIA, 38 CYET peannsauun 4ONrOCPOYHLIX Lenell obesyrnepoimeaHna
AnA 6opbObl ¢ M3MEHEHWEM KN MaTa

+ CUCTEMHbIE YCNYrM CTRHOBATCA BCce Bonee sHauYUMbIiMK ANA 3HEPrOCMCTEMbI

* POCT KOHKypeHUMM BnaroaapA CO3AaHMIO PhIHKA CUCTEMHbIX YCIYT CHIHAET
obLyne saTpaThl CETERLIX OpraHuzalUuii

» CLUA: pocT yucna TeHAEPOB, B PAMKAX KOTOPbIX CUCTEMbI XPAaHEHUA MOryT BblTb
KOHKYPEHTHBIMW KaK aBTOHOMHO, Tak 1 B KoMOuHauun ACHZ+BHD

» Opyrue cTpaHbl, TaKMe Kak ABcTpanua, BenukoBpuTtaHua u Mpnanaua, Takke
OPraHn3yoT TEHAEPHI Ha BBOA MOLWHOCTM ACH3

CHMXeHUE CTOMMOCTH aKKYyMYNATOPHLIX GaTapei aenaet ACHD Gonee
KOHKYPEHTOCMOCOBHbIMM

» CLUA: NonHoLeHHOE y4acTUe HaKonUTenel B PbiHKax MOLHOCTH,
3NEKTPO3HEPrMKn U PCY

+ BenukoBpUTaHMA: BbICOKOKAYECTBEHHBIE YCIYTW MO PEMYIMPORAHWIO YacTOThbI

- CeBepHan EBpona: HAKONMTENM NONYYNJIU BOZMOXHOCTb YYACTUS B PbiHKE
NEPRUYHOMO perynupoBaH1a YacToThl

\N/
N\

ACHD3 B akcnnyaTauMm, ycTaHOBMeHHbIe
0O cYeTUYMKa (ceTeBble)

ACH3 + BU3

970 MBT Ha
06beKTax

‘ reHepauuu
269 MBT

ABTOHOMHbIE
2157 MBt

34
rer

ACHS B paspaboTke unu Ha pase cTpouTenbCcTBa
HClIA

B ApcTpanua
EHP

H AnoHua

¥ BenmkobputaHna

H epmaHua

B pnaHgusa

B OcrankbHble CTpaHEb
Hemovnuk: IHS Markit. Mpumevanue: daHHbie OCHO8aHb! Ha
npoeKmMax, gKoyeHHbIX Baay daHHbix npoekmos IHS, komopas
sKHOMaeTt MAibKo npoekmbt Ha Gase ACHSI



cnonb3oBaHue eguHon nnatdopMbl NONYUNTb er‘e \/
apdekT macwtaba

3Hepeocucmema I'lodcmaHuun O6Luecm 6eHHOEe np0MblLUﬂeHHOCMb
nompebnerHue o
= -
(0 we® "
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YpogeHo T e VALUE PROPOSITION +
Saes® » Leverage TOU Pricing
CJIOJKHOCmMu oo** 3 » Demand Charge Reduction
o VALUE PROPOSITION + » Demand Response
«** » Reduces Distribution » Firms Distributed Solar
““ Congestion » Critical Load support
o* » Red Conduct
Lo VALUE PROPOSITION + e e
A Se* » Reduces Transmission » Support Distributed
% +**" VALUE PROPOSITION o mpan Gerration
T s Banping » Substation Overloading » Mitigates Outages

» Power Qualit
» Spinning Reserve wer Quality

» Supports Wind Farm
Integration

» Frequency Control

» Black Start

Lenmpanu3sauus PacnpedeneHHas



Hakonutenb 3/3 3TO Ny4LUIMN MHCTPYMEHT AN
yBennyeHnsa rubkoCcTn aHepProcUCcTeMb

ycnyra rMMOKOCTM MOXET ObITb MOHETU3NPOBaHAa Ha SHEPIreTUHECKOM PbIHKE

CETEBBIE YCNYTU (OOXOO)

D TpaanuMoHHbIE MEXaHU3MbI

LJ
U

YBenuyeHne BO3MOXKHOCTEN C HaKOMUTEN MU

HoBble BO3MOXHOCTW € NMPUMEHEHWEM HakonuTenen

cnel X

(KMINOHOYE) NIALDA AUMAOTLT LG LOU




OCHOBHbIe MUPOBbIE TPEHADI eqe \N/

YBenunyeHne EMKOCTU Hakonutens
U BpeéMeHHN ero UCnoJib3oBaHuA

YBenunueHue cnocoboB
npuMeHeHuA

BTOpM HYHO€ UCTOoNb30BaHUE

HakKonutenemn us
3aneKTpoTpaHcnopTa

KpynHeiwune npoekTbl No
HaKoNUTensam
Mo aaHHbIM Navigant research

YBenuueHue Konuyectea

MOOUNBbHbLIX HaKoNUTenen

N\

B ceasm ¢ yBenuyeHnem CTOMMOCT MOLWHOCTW SKOHOMWYECKWUE NapaMeTPbl BHEAPEHNA Bonee EMKMX
HaKkonuTener ANA NPOMbILWNEHHBIX I'Ipe,D,I'IpMFlTMﬁ cTaHoBWTCH Bonee anBneKa'reanoﬁ

MpuMeHeHWe HanBonee NPOABUHYTLIX KOHTPOMNEPOB U NPOrpaMMHoro obecnevyeHus NO3BONSAET HE TOMBKO
cobupaTb MHhopMaLMWo 0 Tapude, CTaTUCTUKY No NOTPebNeHuio, HO U NPOTHO3WPOBATEL UCTIOMNB30BaHWE ANS
MHOTUX Hy»f. Hanpumep CABUT MMKOBLIX HAarpysok, y4acThe B LEHO3aBUCHMOM CHUXEHUW NoTpebneHna v T.4.

* YBENUUeHWe KOMWYecTBa SNEKTPOTPaHCNopTa NPUBOAWT K TOMY, YTO 6aTapeV|, KOTOpBIE NCNOrNb3YHTCA B
KauyeCTBe TAroBbIX, BBIBOOAATCA W3 SKCNNyaTayn Yepes 4-6 neT. Ho oHK elne nverT AOCTaTOYHbLIA pecypc AnAa
TOro, Ytobbl pa60Ta'rb B HAKONUTENAX ANA NPOMBILLNEHHONO NPUMEHEHWA.

= 300 MBT 1 1200 MBrty

= 182,5 MW u 730 MWh

37K HakonuTenw ByayT 3aMellaTh NUKOBYHO reHepayuio KanndopHuu.
Ha cerofHa KpynHellLe HakonuTenu:

- 100 MW 1 127 MWh B ABcTpanun

- 50 MW 1 300 MWh AnoHuw

* [MepeBog TpaHcnopTa Ha SNEKTPUYECKYIO TATY NPUBOAUT K U3MEHEHWIO SHeprobanaHca W yBRenuyeHue
KonuyecTsa MOBWMNBHBIX HAKONUTENEW W NoABNEHWe TeEXHOMOrMA V2G 3apagHblx cTaHUWA NO3BOMAET
UCMOMB30BATE HAKOMUTENL AN HYKA SHEPrOCUCTEMBbI




Halu onbIT nogKno4YeHna KOPNopaTnBHbIX NMNapKOB K eqe \/
CETIU N\

Nissan And Enel Launches World’s
First Commercial V2G Hub In

Denmark Nissan and Enel launch

Nissan together with Enel and Nuvve is laying the groundbreaking vehicle-to-grid
grou‘ndwork f9r future Iarge application commercial V2G project in the UK
(vehicle-to-grid) systems in Denmark.

* First ever vehicle-to-grid (V2G) trial in
the UK

* Nissan electric vehicles become
mobile energy hubs supplying the grid

® Trial comprises of 100 V2G units

The country’s utility — Frederiksberg Forsyning has
installed 10 Enel V2G charging units (10 kW each) and
also purchased 10 Nissan e-NV200 for use

at its headquarters.

* Nissan EV owners can sell stored

New VZG Pilot In Genoa :n:i:r?:r ;np::feiitr vehicles back to the
Aims To Define Operating
Standard For V2G In Italy Enel and Italy's first

May 18th, 2017 by vehicle-to-grid pilot

Enel Energia, Nissan Italy and the
Vehicle to Grid (V2G) vehicles have arrived in Italian Institute of Technology have
ltaly as part of an agreement between Enel ‘earﬂed up on a corporate elgctnc car
) : : : . sharing pilot with V2G charging.
Energia, Nissan Italia, and the Italian Institute
of Technology. The pilot project will kick off Published: Wed 10 May 2017




YnpasneHne cnpocomMm Ha MOLLHOCTb eqe )(

YMeHbuUeHUe eXeMeCTYHbIX MUKO8 nompe6neHu,q onsa YMeHbWEeHUA nrambl 3a MOWHOCMTb

Demand Profile

MNuKkK Bes HaKonUTenAa =
/ 400 kBT

MUKK ¢ HakonuTenem =
200 kBT

Monday 12:00 pm Tuesday 12:00 pm Wednesday 12:00 pm Thursday 12:00 pm Friday 12:00 pm Saturday 12:00 pm Sunday

Il Adjusted Demand [l Demand

anMep NCNnonb3oBaHNA HAKoNUTenAda Ana CHUXKEeHUA NMKOB



YMEHbLLUEHNE CTOUMMOCTH SHEPTNNn eqe )(

YMeHbLUEeHMe NUKOBOro n0Tpe6neH|/|s| No3BonnUT nabexaTb onnartbl YacTu
MOLHOCTH

CuCTeMbI HAKONEeHUA TeKkyLuiA ypoBeHb NoTpebreHns
NO3BONSAIOT:

- [MporHo3npyemo ymeHbLuaoT
nukoBoe noTpebneHune

- ABTOMaTWMYECKN 3a4E€NCTBYIOT
pe3epB HakonuTensa npu
BO3HUKHOBEHUWU NMUKOB
noTpebneHus

YMeHbLUEHNE NUKOB
C HaKonuTenem

Madmk mowHocTu (MBT)

12am B6am 12pm 6pm 12am



YMeHbLUeHNe 3aTpaT Ha 3/3 eqe )(

YMeHbLeHne I'IOTpe6J'IeHI/|FI M3 CETN B HYXKHOE BpeMA

BaTapeun 3apsxalTcs B —— bBes HakonuTens
nepuog HM3KOW LieHbl Ha BHEMMKOBOE E— —— C HakonuTenem
SNEKTPOSHEPT IO (B HOYHbLIE noTpe6neHue

BHEMNKOBLIE l-IaCbI) n
NCMNoJib3YyETCA BO BPEMA
MAKOB

- BExeagHeBHOe
NCNonb3oBaHuNe
YMeHbLUAET 3aTpaThl

CHUXeHWe Harpy3sku
3apsa HakonuTens

- He BnunaeT Ha
onepaymnoHHyo
NeATENbHOCTb

YBenuyeHue CHUXeHNA
MCcnone3yAa HakonuTenb

MNoTtpebnaeman mowHocTs (MBT)

12am 6am 12pm 6pm 12am



Kak paboTaeT cucrtema ynpasneHus eq e )(

= ' E - Kanutanusauus cokpalleHHbIX

pacxoAoB N NonydYeHHol npubblinn

- CwmelyeHune Harpysku — MoHuTOpUHr cocToAHUA
obopysoBaHNA B peanbHOM
—  OnpepaeneHme Npoduns — 3apsaka HakonuTens Bpeli\anﬁm P
noTpebrneHuns - PearnpoeaHne Ha U3MeHeHMNe
- [lorogHele ycnoena LieHbl 3/3

- AHanuz TapudoB YBenuueHue pecypca Gatapeu Makcumusauyus

— LleHbl Ha aHepruio 3KOHOMMYECKOro
CurHans o CO OnTuMMu3aumna notpedneHus u ahpekTa

MCcnonb3oBaHuA
MonyyeHue u pacnpeaeneHHon reHepawum

aHalnn3 gaHHbIX



PasHble anropuTMbl paboTbl CUCTEMbI CNC| 3¢

400
350 OnTUMM3aums . :

3aKYMKK : ! OnTuMusauumn : | YMeHblLUeHue
007 5 napameTpoB - '

ncnonb3oBaHuA

250 Hscn . HaKonutTend

N
o
o

kW, $/kW, $/kWh

-50

MakcumManbHoe Ucnonb3oBaHue— n—,
-100C [ CONHeYHbIX baTtTapei = I

12:00 PM 12:00 AM 12:00 PM 12:00 AM




YBenuyeHue 3(b(beI§TI/IBHOCTI/I NCNOnb30BaHMUA er‘ el \/
CONTHEYHbIX NaHenemn 7\

ba3oBas 3arpys3ka TonbKO CONHeYHble ConHue + Hakonutenb
naHenu

ESS kW
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