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O6Lee NponsBOACTBO
3/1eKTpo3Heprum (bpyTTo) 3a 2017 roa,*

33,1%
654.1 TWh
\
14,4% OXN
.\
® Renewables ® Nuclear m Oil
® Hard coal m Lignite Natural gas

OcHoOBHasA npobsema

PbIHKA 3/1eKTPO3Heprum 'epmaHum

LieHbl Ha 3/1IEKTPO3HEPIUIO A/1A YAaCTHbIX
notpebureneii, 1 nr. 2017 r. (eBpo/KBT-4) 2
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[Nepexog F'epmaHum K 3KO/10rMYeCKM YUCTbIM BO3OOHOBAAEMbIM MCTOYHUKAM SHEPrUU NpUBes K
POCTY L,€H Ha 3/1IeKTPO3HEPIrULO

1. AGEB, 2. Eurostat
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G roccen LlnubpoBusnpoBaHHble noTpeburtenu:
NO/I0}KUTE/IbHOE B/IMAHUE HA Leno4Ky A406aB/1€eHHOU CTOMMOCTU

OD®

Hawa no3uuua

BasoBoe npon3BoacTBO Bo3o6HoBRsiemas CeTeBble onepaTopbl C6bITOBBIE KOMNAHUM MoTpebutenu
BblpaboTKa aMNeKTpoaHeprnm
Bonee Hu3kne 3aTpathl Bornee HM3kne 3aTpaThbl Ha LLnpokuin oxeat, 6onee HoBble busHec-moaenu HoBble NHCTPYMEHTbI
Ha aKcnnyaTauuio n aKcnnyataumio u nerkasi GanaHcupoBka 1 MOHUMaHue Ans ynpaBneHuns
TexobcnyxuBaHue, TexobcnyxxnusaHue, nyyiiee noTpeduTenen CMpOCOM U
OOCTYN K NPOrHO3MpoBaHnE U npeanoXxeHnem
GanaHcupyrLLMm BHeOpeHune
pbIHKaM
| L] | L] | L] | L] | L] | L] |

LudppoBusmpoBaHHbie noTpeburtenm (e-customers) MOryT cnoco6CcTBoBaTb MHTErpaLyum
BO306HOB/II€MbIX UICTOYHUKOB SHEPrUU U CHUXKATDb LieHbl HA 3/1eKTPO3HEPIUIO:

* pearupys Ha CMUrHa/ibl pblHKA U MeHAA NoTpebeHune
*  M0/b3yACb COOCTBEHHOM reHepauuen 418 NOTpPeObUTENbCKUX HYXKA, 3
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i POCCETH PELLIEHME: AdELE

Adaptive Electric Loads for E-customer

ConHe4Hble naHenun

MoTpebneHne/nponssoacTso
B peXMMe PeasibHOro BpemeH#u
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* 06/1a4yHoe XpaHuiuwe
*  AHdsu3 60/16WUX OdHHbIX
* KomnelomepHoe obyveHue

A

A

YacmHele nompebumesu sHepzuu LenmpanvHas cucmema

Apyrue
 BXOfHble flaHHble

- AHadnu3 pbiHKA
3/1eKmpo3Hepauu
Hd CymKu gnepeo

- [1p0o2HO03bl N0200bI

-  Hcmopus
nompebaeHus

<

AdELE noackasbiBaeT BpeMs, KOraa 3/1IeKTPO3HEPruA CTaHOBUTCA AeLlueB/ie
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G Poccem AdELE: UHTEP®ENC NPU/IOXKEHUA

23/05/2018
( @ dELE O
O
| z‘;, Q UBaH

~ eBpo/KBT/u

16.00 0.26 o

CmupanbHaa mawuHa

BKAHOUNTb CTUPANbHYIO MALLMHY

OmonaeHue U oxnaxoeHue

17.00 0.30 o
18.00 0.30 o

19.00 0.30 o
20.00 0.25 o P

Uroro, kBt/u 20 3KoHOMMA Ha
CeroaHALWHUNA AeHb

Wroro, eBpo 6 35 ueHTOB

BKNOUNTb OTONIEHME U OXNTaXKAeHne

3nekmpomobuns

Mpuset! Camoe Bpems 3apAanTb
aBTOMObOUb!

AdELE pgaeT pekomeHaauuu n paboTaeT Ha 1t060M MOOUIBHOM YCTPOMCTBE C AOCTYMNHbIM MHTEepdencom



Q BO3MOKHbIE MPEMMYLLIEECTBA OT AdELE
e AN CBbITOBOM KOMIMAHNM

OnTOBbIN PbIHOK,
€/MBT

70 CmeLyeHHoe noTpe6aeHue (14ac)
60 >,
50 CmewsenHoe noTpe6aeHme (14ac 1 CHMKeHHas ueHa (10 €/MBT)
40
30
20
10
0
-10

CHUKeHHas ueHa (10 €/ MBTBT)

Yacbl

S /6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

E-customer naaTtuT MeHblLUe 3a 3/1eKTPO3HEPIrUIO
AdELE coBeTtyeT E- 3
customer cABUHYTb
notpebaeHune

E-customer ciegyet

coseTy AdELE \ CObITOBblIE KOMMAHWMM MOKYNAOT
3/1IeKTPO3HEPruo Ha ONTOBOM PbIHKE MO
CHUXXEHHOM LieHe

1. EpexSpot 6
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i poccern AdELE: busHec-moaenb
Mpednazaemvie npeumyuwjecmea — CHuUMEHUE 3dmpdm cemesol KOMNAHUU Hd NOKYNKy 3/1eKmpO3Hepauu Hd

ONMOBOM pblHKE NOCpedcmeoM pad3pabomiu 06/1a4HbIl cucmemsbl, nodckasvigaroujel KOHEYHBIM nompebumenam
8pems ONMuMd/IbHO20 nompeb/ieHUsa Yepes Npu/soueHuUe

CHMXXeHUe CTOMMOCTM MOKYTMKM Co3paHune 1 TeXHUYECKas MOALEPIKKA
JDKOHOMMA 3/1eKTPO3HEPIUM Ha ONTOBOM PbIHKE 33TpaTbl 06/1a4HOol UHPPacTpyKTYpbl AAELE
Yucso l'lOTpe6VlTe/]el7| YCcTaHOBKA npm6op03
) 4 o 33 M/IH €BpO
NoTpebaeHue Ha OAHY CEMbIO w PaspaGoTka AJELE 3a1rog

X

JKOHOMMA Ha ONTOBOM PbIHKE

=
x Cknaka ana E-customer
BepoATHOCTb C1e40BaHMA peKOMeH4auum +
— MapKeTuHr >- 19 M/IH €BpO
+ exerogHo
JxroHomuA oT AdELE
35 M/aH eBpoO EERgY:! Obcnyamsarine o=
V
CpoK oKkynaemocTu (c6bIT.KOMMNaHUsA) CpeaHAs BbipyuKa (cbbiT.KOMNaHuA)  3aTpaTbl (Ha cembio/rog)

4 roaa 9.5 M/IH eBpO 70 eBpO .

*https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC
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28 mecaues Ha sHedpeHue AJELE Ha o6boux amanax

OTAIM 1: YACTHbIE MOTPEBUTE/IU

[lnaH BHegpeHuUuA

2 Mecsud o 10 Mecsues ® 2 Mecsud 2 Mecsud 16 mecsAueB
. >
Onpoc KIMeHTOB aAA . Pa3paboTtka AdELE TecT Ha HEKOTOpbIX YcTaHoBKa npubopos AHanu3 pe3y/bTaToB
YTOYHEHUA TpeboBaHUM K ; : notpeburenax i yyeTa notpeburtenam
MPUIOXKEHUIO ; :
BHeagpeHue u MpuHATHE pelueHus 06
MapKeTUHroBas OoxBaTe Apyroro
KamMmnaHusA CermMeHTa pblHKa
3TAMN 2: MPOMbILW/IEHHbIE | KOMMEPYECKUE NOTPEBUTE/IU
12 mecAaues

4 months 4 mecsaues
[ _

4 mecayes

AHa/IM3 NOTeHLMa/la HOBOrO CEerMeHTa PbIHKa i TecCT Ha HEKOTOPbIX NOTpebuTenax i [osHbIM 3anycK

M1aH oNTUMM3aL UK MPOU3BOACTBEHHBIX
npoL,eccos

>
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Anaxutanmnsauua
MHPPACTPYKTYpPHbI
3/1eKTPOCHabXKeHnA
Heobxoanma,

HO 3TOro He A0CTAaTO4YHO

BoiBoAbl: AAELE Kak MOLLHbBIM UHCTPYMEHT
A/19 YMEeHbLUEeHUA CYETOB 3a 3/1IeKTPUYeCTBO
U ANA YBe/IMYE€HUA OCBEeAO0OM/IEHHOCTMW...

—
AKTUBHaA Hopmbl 1 mepbl
BOB/IEYEHHOCTb rpaKAaH peryAMpoBaHusA MOryT
CO34acT 3P PEeKTUBHYIO U MMeTb A,0MO/IHUTE/IbHYIO
YyCTOMYUBYIO BCMOMOraTe/IbHYHO PO/ib B
SHepreTU4ecKyro CO34aH1MN HOBbIX BU3HEC-
3KOCUCTEMY Mogae/sien, TeXHO/I0rMm U

MHHOBAL MU
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MPUNOKEHUNA
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A POCCETH
EU ELECTRICITY MARKET LIBERALIZATION

B oo . - , ; , » In Germany the retail market is
- Eﬁsm:ilézl rznﬁarﬁec?nmauon o % continuing to develop very
P J o~ ” positively as more than 4.6
\ 5 ~ | million household customers
I e - gt switched supplier in 2016. This
; , | 3 ~ is the highest figure since the
start of liberalization process

> In addition, almost 2.4 million
household customers switched
tariffs with the same supplier

*Italy is phasing our (June 2019); Spain reformed tariff in 2014 as to totally reflect spot prices

Source: ACER Market Monitoring Report 2016
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% roccs EU HOUSEHOLDS ELECTRICITY PRICES

- =

0000000000 HNNHAANNOHHAAO i

Germany has the second
highest residential electricity
e han the By averee prices in the EU-28 - Electricity
prices for household consumers
ranged from 9.6 €/100 kWh in
Bulgaria to 30.5 €/100 kWh in

Denmark and Germany in 2017

HOW MUCH DO WE PAY
TO POWER A LIGHTBULB
IN 20177*

3 HOURS OF LIGHTING PER DAY

66006 H

% of total cost

e
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% of total cost

Source: Eurostat
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GERMAN HOUSEHOLDS ELECTRICITY PRICES

Composition of average electricity price in ct/kWh using 3,500

kWh/year, 2016-2018

35.00 +

30.00

25.00 -

20.00

15.00 +

ct/kWh

5.73 5.86 5.92 6.14
10.00 - 5.90

6.24
6.93

et 6.63 6.74

7.01 7.51 7.27

5.00 -
j | B & & 3.01[: 1
0.00 -

2006 2007 2008 2009 2010 2011 2012

B Acquisition / sales Grid fee

B Renewables surcharge ¥ Electricity tax

https://www.cleanenergywire.org/factsheets/what-german-households-pay-power

2013 2014 2015

Value-added tax
B CHP surcharge

2016 2017 2018

® Concession fee

m Other surcharges

In 2017:

» Surcharges, taxes and levies account for over 54% of
the average electricity price for household customers

» The net network charge including billing, metering and
meter operations accounts for a share of around 24.6%

» The share of the electricity price that the supplier can
control (energy and supply costs and the margin) thus
accounts for around 21.5%

While generation and distribution costs remained
relatively flat, the main driver of the significant overall
cost increase over the past years is mainly linked to taxes
and surcharges, which include support to renewable
development (i.e. EEG surcharge).

The price component for energy remained more or less
stable while since 2014 there has been a decrease in the
price component controlled by the supplier. This decrease
could be related in particular to the continuing low
wholesale prices in 2016.

14
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m Taxes and levies without VAT

m Without taxes and levies

Source: Eurostat
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Key
activities

Challenges

Players

DISTRIBUTION SYSTEM OPERATORS (DSOs)

Transport of electricity over the
high-to-low voltage grid

Number of DSOs

« Asset management

« Network development

e Operations and maintenance
o Tariff-setting

« Metering (sometimes)

Germany

« Cost pressure

« Decentralized generation
« Unbundling

« Demographical shift

« Energy efficiency

« Smart Grid / Metering

« Regional or local distribution system
operators (DSOs)

Spain
Sweden
Italy
France
Norway
Austria
Denmark
Finland
Belgium
Poland
Netherlands
UK
Portugal | 1

Greece | 1

16
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Share of household customers equipped with smart meters for electricity (2014)

< 10 % of household customers

10 - 50 % of household customers

. = 50 9% of household customers

Source: CERRE, Monitoring Report

» According to Annex I of Directive 2009/72/EC,

Member States should roll-out electricity
smart meters to 80% of consumers by
2020, unless the result of a Cost Benefits
Analysis (CBA) is negative, with full roll-out to
be completed by 2022

The German CBA results suggested a
staggered rollout, starting with larger
generators and consumers. The rollout is
segmented by annual consumption (i.e.
exceeding 10.000 kWh, from 2020 onwards
exceeding 6,000 kWh), production and meter
cost per customer per annum

The EU Clean Energy Package, published on
November 30, 2016 proposed that local
utilities or suppliers will have to offer
smart meters to all consumers - where
technically feasible. This will supersede the
previous Directive which allowed Member
States to opt out (negative CBA). All
legislative proposals included in the Clean
Energy Package are currently undergoing the

EU legislative process
17
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Business plan

Amount Unit Comment
households 1 000 000 N 4 people per client
device cost 30 eur
development 3 000 000 eur estimate
maintenance 500 000 eur/year| 10 people * 4k eur per month
marketing 1 000 000 eur/year estimate
10

economy on buying price eur/mwh | if shift consumption by 1 hour
consumption 3,5 mwh/year World Bank
probability 25% % estimate

economy from Adele 35 000 000 per year

cost of discount 17 500 000 per year

CAPEX 33 000 000 once

OPEX of Adele 1 500 000 per year

av. Profit (5 years) 9 400 000 per year
economy for family 70| eur peryear if in all cases (4 people)
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