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1 INTRODUCTION

The objective of this deliverable is to give an overview of future technological, technical and
financial/economic impacts of Vehicle 2 Grid on energy networks (mainly MV and LV networks managed
by DSOs) but also, thanks to new technical legislation onaddnside management and demand
response aenergy markets levels severaEuropean countriegn dispatching and ancillary markets.

After an overview of current EV rollout scenarios and related energy and power impacts on the energy
systems, the document will analyze possible benefits coming fmmart chargingand V2Gsolutions
for peak shaving and shiftifaut also other serviceotnetworks and markets.

V2G Page3 of 22



N = m

D5.2 Plan for the dissemination and exploitation eVolution2Grid

2 EVS & ENERGY
2.1 2.1DATAANDPROJECTIORGSEVSALEBOTHSHORTERMANDLONGIERM.

Global EV sales are growing at a very fast rate, we all know this, but it is of absolute importance to know

the magnitude of this growthvith accurate projections in order to develop an efficient set of scalable
solutions to the challenges this new segment presents. As of 2017, the global stock of EVs worldwide
amounted to 3,7 million units (excludingtao Y R G KNB S 4 K S $16 rEaNddnsehsus fdrihe ( K S NX
long term growth of the worldwide sales. Using two different reports as an exampéecan see that

the differences in the projections are pretty consistent, up to 100 million units diffefence

Figure 6.1 * Global EV stock by scenario, 2017-30
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Notes: PLDVs = passenger light duty vehicles; LCVs = light commercial vehicles; BEVs = battery electric vehicles; PHEV = plug-in hybrid
electric vehicles.

Chart 1, IEA Analysis developed with the IEA Mobility Model (IEA 2018).

While the New Policies Scenario projects a global stock of EVs of 13 million units by 2020 (up from 3,7
million in 2017) and nearly 130 million vehicles by 2030 (always excludingmddhree-wheelers from

0KS Sljdzr A2y 0s GKS 9xo0onXon {OSYylFINAR2 LINRB2SOGa I 3
t 2t AOASa {OSYIFINA2Q& FAIdZNBAI | NIGKSNI 2LIWGAYAAGAO
EVs in the market willilmount to roughly 4 milliorin 2020 (3 times more than in 2017) and this figure will

grow up to 21,5 million by 2030. This corresponds to a 24% averag®ygaar sales growth over the

projected period, per the New Policies Scenario. On the other hao#firig at the final figures of the

graphs, the EV30@30 Scenario projects a global stock of 228 million EVs by 2030, which is roughly 100
million more than in the New Policies Scenario by the same year. In order to achieve this lofty
electrification goals,a strong policy support is as vital as the technology advancement and the

1 New Policies Scenario Report and EV30@30 Scenario.
2 [EA Mobility Model analysis, in IEA Global EV Outlook, 2018, pag. 78.
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investments in the necessary infrastructures.
[ SGQa KI @S | | ddedlopni@rit of yisdtBdutopeanimirket belbrd we move on. The

growth is steady and is spikitog, especially in the BEVs, reaching 2 years ago more than 230.000 units
overall (with more than 110.000 fully electric vehicles).
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Chart 2, BEV - PHEV comparison

2 A0K (0KS&S ¥ A ZhifNdBraattentigh toyaimorie Enpditahiitdpia for our deliverable, and
OKFdiQa GKS AYLI Ol 2 Fxistingedbergyinfrdstmctor&shperated/by ihekvariousING
utilities across the world.

2.2 GLOBAEVENERYCONSUMPTIOANDTHEIRMPACT

Concermig the impact of electric EVs on the global energy consumption numbers, there is a general
consensus that, while it would undoubtly increase the values of gross consumption, a massive increase
in EV recharging would only slightly affect the figures. B 288bastian Gruter, James Moore &, Capital
Goods Researélestimate only a 3% global electricity demand increase, roughly a 0,2 annual growth,
which is really manageable by the utilities, especially when one considers the general increased efficiency

3¢/ FLIAGEE D22R&A&Y 9EAGI tdzNEdzSR o6& | . SENEX {Soladaly
London, Jul018.
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in pRrHESNI O2yadzyYLIliAzy 0K G ATt VI GdzNI £ £ @ 02 YS
¢CKAAa NBLIRZNI dzyRSNIAySa 2yS 2F GKS YIAYy ONRGAOL f
OKFGdQa LISIK 1 G AterS buSnoe Nibtkat labe2 ysifatzagfites go, current data has the

annual global energy consumption for EVs ata modest 54%Whn mt 0 | Y R  arkly-bécuse LINS R 2
of the really developed chinese market, which takes about 91% of this ndmber

Figure 4.1 » Total electricity demand from EVs by country, 2017
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Notes: TWh = terawatt-hours. The pie chart refers to 2017 data. The assumptions are: passenger vehicle consumption
20-27 kWh/100 km, annual mileage 8 500-18 800 km; two-wheelers consumption 3-5 kWh/100 km, annual mileage 5 900-7 500 km;
electric urban bus consumption 135-170 kWh/100 km, annual mileage 28 000-47 000 km, (the range indicates the variation across
countries). The share of electric driving for PHEVs is assumed to be 36% of the annual mileage. Charging is assumed to have an
efficiency of 90%.

Chart 3 IEA analysis based on country submissions.

The projected figures long term assess themselves at about 1.800TWh by 2040, per the aforementioned
report?, a figure that amounts only to 5% of the projected worldwide gross electricity demand of.2040
Asmaga A @S a (GKA&a 3INRoUOUK YAIKG aSSYzs AGQa NBrtte y2
FYR (KIGQa welkirifficgncg of theilEK'Scompared to their i@Evered counterparts.

4|EA analysis based on country submissions, 2018.

5 |EA Global EV Outlook 2018.

6 Ibidem

" Between 2035 and 2040 we can observe a 2% aser@n global electric energy consumption directed towards EV
recharge. These 5 years should be the most isgeim terms of EV impact growth.

8 The increased efficiency and general energy savings totally justify this slight increase. The resources should be
directed towards more electric energyoduction but nonetheless there will be countlebgneficial effects with

this transition.

V2G Page6 of 22



N = m

D5.2 Plan for the dissemination and exploitation eVolution2Grid

Chart 4, Source: Bloomberg New Energy Finance Report

{2 FIN ¢S KIPS 0SSy GKNRBdAdAK a2YS 3ISYySNIfsx 2N ¢S
further in the small figures that each EV brings as energy demand to the grid. According tantidian
awardwinning informaton and technology company Fleetcarinthe average EV who covers 40 km per
day®needs 68 KWhto berechargélto RSLISY RAYy 3 2F O2dzNAS 2F GKSANI NIy
the same energy consumption of a small houseHokffectively doublingthé 2 OF £ 3INARQa Yy SSF
of energy andprobably creating some issues in terms of gtiability if charging occurs at peak hours

Professor Mohammed Beshaf the University of Southern California confidently states that: «The

dziAf AGASa KIF@S LIX Syide 2F GAYS (2 LIlyYy FKSFRI wX686
LINRPOlFoft& SldA gl tSyid G2 R2 dh»tafl thé éitalipoidt fvik @ fefched SE A &
GKSY Y2NB (KIFy wmp>r 2F GKS NizyyAy3d OSKAOf Sa gAftf
attention on the impact that EVs have on the grid.

9 https://www.fleetcarma.com/impactgrowingelectricvehicleadoption-electric-utility -grids/

10 A rather bng commuting distance, yuropearstandards at least

11 Every day, on average, in order to be fully charged. The energy demand for-a@0lcharge is obviously more.
12 Sourcehttps://www.fleetcarma.com/impactgrowingelectricvehicleadoption-electric utility -grids/

BCNRY aNX . SaKA Nmgs/dwwwided.com/gtingehddricGuisipactelectricgrid/
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3 EVs &SO GRID

3.1 CURRENCHARGINM®NFRASRUCTURBSDRECHARGINGODELS

Most of the charging in the current EV landscape, about 80%, is absorbed by private charging, either in
parking lots, garages or in office buildiffls ' YR G KAy 3a &aK2dzZ RyQid NBI &
mainly because of the short distances ththe average European commuter covers on a daily basis
(between 20 and 80 km per day). Low speed AC charging is the most common fixture, as most of the
recharges, predictably, occur during night time, so the energy needed to recharge the vehicle i dilute
through many hours, as the average battery pack of a BEV approximately needs from 6 to 10 hours in low
speed AC charging in order to be fully recharged.

TYPE RAPID Type 2 - FAST Type 1-STANDARD  Type 1 - PORTABLE
CHAdeMO or CCS T1 T1

B~ -~ @, o,

Power Supply

() /\

Rate of Charge

Max Rate of Charge

S /hr @ 20 c/kWh

Location

Chart 5Most common charging standards in the World, Teslaimdtided.

300 km / hr

50 kW / 3 Phase 80 amps

Billed at 25 c/kWh +
25 ¢/min

Public

25-150km /hr

22 kW /3 Phase 32 amps

$0.70-$4.20 / hr

Public
Commercial
Private

25-50km/hr 12km/hr

10 kW / 40 amps 1.5 kW /8 amps

$0.70-$1.40/ hr $0.30/ hr

Public
Commercial Private
Private

1 A. Wargers, J. Kula, F. Ortiz De Obregon, D. Ramiaxt charging: integrating a large widespread of electric cars

in electricity distribution grid€EDSO technology committee, march 2018.
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Battery Size Charge Time from 0%
9kwh  Audie-Tron 3 hrs 6 hrs
2kwh  BMW i3 6 hrs 12 hrs
7kwh  BMW i8 2 hrs 6 hrs
17kwh  Holden Volt 4 hrs 6 hrs
122kwh  Mitsubishi Outlander < 10 min to 80% 3 hrs 6hrs
22kwh  Nissan e-NV200 Van < 20 min to 80% 6 hrs 12 hrs
22kwh  Nissan Leaf < 20 min to 80% 6 hrs 12 hrs
9kwh  Porsche Cayenne 3hrs 6 hrs
22kwh  Renault Kangoo Van <20 min to 80% 6 hrs 12 hrs
22kwh  Renault Zoe 2 hrs 12 hrs
90kwh  Tesla Model S < 90 min to 80% 4 hrs 11 hrs 56 hrs
90kwh  Tesla Model X <90 min to 80% 4 hrs 11 hrs 56 hrs

Chart 6, Charging times depending on the  adopted standard (see chart ).5

As of now, the basic preexisting infrastructures do not seem powerful enough to fully guarmmtee
adequate support for the EV market growth and its potential both in terms of ecological impact and
possible economic revenues. Because of the previously mentioned current recharging methods, mostly
low voltage and domestic, the DSO operators will havmanage carefully the low voltage distribution
networks, who could be challenged in terms of peak time power management. Because of the expensive
nature of diffused upgrades throughout the whole distribution networks and gidforcements we

should now take a more detailed look at the-grid impact of EVs in order to assess the importance of
innovative solutions concerning the EV recharging topic.

3.2 DSQANDGRIDPROBLEMSAUSEBYEVSDIFFUSION

What are the biggest risks involving the interaction between many EVs and a standard electric grid?

If no real load management measures are appléedrg amountof the distribution system would have

to be strongly upgraded: transformers, feeders, ¥tEirst and foremost, EVs seem to affect the weak

fAYl 2F GKS 06A3 LAOGANBITI FyR GKFdiQa GKS LIRggSNI 4N
applications. Using the USA system as a comparison, we can observe that the transformers in danger of
overloading if every household doubles their electricity needs, a scenario that could easily happen
according to numerous sourcés Per Fleetcarma: «If multiple electric car owners use the same
distribution transformer (such situation is referred to as tusg), they may cause damage or outages

from overloading the equipment or by shortening their normal edoivn period. A single overloaded
transformer can, in turn, degrade power quality in other residential feeders. Some studies suggest that
higherpenéi NI G A2y NI 4GS 2F St SOGNK Oof-ieSatar @ves By upite/10008 | & S
times. And this comes with a hefty price tag. The Sacramento Municipality Utility District, for example,
KFa NBO23yAl SR (K G | 0 ®rdzérs mayireed2obe répkaded 432 Ml of BVQ & G |

15 |vi, pag. 10.
16 See: note 13, 14.
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related overloads, at an average estimated cost of $7,400 per transformelf. there was an instant

switch from all existing vehicles to EVs, the annual increase of electric consumption would asdess itsel
around 30%® ¢ KS 95{h NBLRZNI NBazylriSa CctSSGOINXYIQa 3
impact at the low voltage level (houses), where the large additional load that comes from the EV charging
would add a steep increase in overall energy comstion. This scenario would cause, in the case of

multiple households having to recharge their EVs simultaneously (for instance during the evening), to the
AyStdzOilrofS ySSR (2 NBO2YyTAIdNBE G(GKS 6K2fyBsudsBaA RS
that might come up’. In Europe, where the average electric networknisre powerfuland stablethan

in the USA?, the need of replacement figures waliprobablybe much lowetthan the 17% previously
mentioned.A true game changing solution woubdé the heavy implementation of VPR¢here the EVs

also play an important role as decentraliZ€8S systems.

Figure 3: Italian demand response and VPP pilot capacity

MW
400
300 u VPP
200
B -
0

2017 2015 2019

Source: Tera, BloombergNEF. Nate: 2018 auction is open to demand response, onsite
generation and EV charging.

Chart 7. Source cited above.

As shown by the graph abovihe pilot capacities of the two main alternatives for traditional DSO
networks are still very smaiih terms of energy output, but should rapidly grow intesalid energetic
reality.

17 https://www.fl eetcarma.com/impacgrowingelectricvehicleadoptionelectricutility -grids/

8¢ K I (i @timatiogfor the USA, but the number should be pretty close to even for European countries.

19 A. WargersJ. Kula, F. Ortiz De Obregon, D. Rubio, Smart charging: integrating a large widespread of electric cars
in electricity distribution grids. EDSO technology committee, march 2018.

20 Both operate at 6(hz but Europ® domesticstandard is operated at 220AZ, whereas overseas many of the

grids are 120 Vsomething that increases safety in potentially deadly situations, but makes the grid more fragile,
especially in peak times.
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Another important impact on the energy networks, especially in urbaagreill be the one of charging
infrastructure for public transport: current preferred models of centralized charging stations in dedicated
bus hubs charging almost simultaneously during the night several buses with batteries reaching 350 kwWh
could cause ame issues in terms of peak load and network stability. Decentralized charging
infrastructures at bus stops, coupled with reducedlmard battery packs could improve grid stability in

a long term without less investments on the energy grids.

3.3 THESMARTCHARGINGIORIZON

. ST2NB 6S aidl NI RAaOdza ajasyrake distesback Snd Sssekbsiniore b §endiak S +
GKS ySSR (2 dzLJRIFGS 2dzNJ AYFNI G NHzOGdzNBa G2 GKS qa°
YR &20AFf &aSOG2N) 2F 2dzNJ d420ASGeéd a{YINIGE OKIF NI
connected mfrastructures, coordinated by a central operation unit or, maybe even better, through a loT
network. Smart contract with incentives for customers to shift their energy consumption from peak times

to off-peak periods.

This is the first real stepverypublic body incharge ofplanninga large rollout of emobility should aim

at to ensure both technical and financial sustainabifiy all involved stakeholders (DSOs, EMPS and
/thaX SYSNHRSIHNON]SHAX PVZNE ISYSNIf 221 2y (KS &
we can underline a couple of furtheeoccurringthemes. First of all, the main topic that needs to be
addressed is the peak shaving capability of th@ltelectric architecture revolving around themand
NBaLR2yaS YSOKI yAayY Fdndicatesthat 1hé dmidhedzactinifidSmandddsponse

and energy storage, something that can bendahroughthe usage oEVsas energy storage devictso,
significantlyand favorabhaltersthe peaks in energy consumptipas illustrated in the graph below:

21 Bloomberg NEF global demand response forecast 2018
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Chart 9,SourceBloomberg NEF

Concerning peak shavirapd peak shifting, 1€ Bound out the topic with a general overview of the

benefits for the DSO/UtilityThe first benefit for the utilitythrough the usage of EVs d8SSs the

possibility ofexpensive peaking planteplacement: the EVs are able i 2 NB Sy S Njiak RdzNA y
periods and dischargeduring onpeakhours The benefits also include savings from necessary upgrades

to the transmission and distributionetwork, as we have already stated before, and it guarantees that

the whole distributon systemg 2 y Qi O2ft f | LJAS 0 SO dza S L&stfout adk [Bastl T2 NB°
among the principal benefits is the lack of energy losses isupgply chain, even if in Europe the problem

is way less significant than in other areas of the world

Anothera 2 f dzi A2y NBfFGSR G2 LISI | &K Odmdrd respghieandlS| | & f
cenergy response | NOK A  Sconipdshl I &lininatekil® highest and narrowest peaksthe

energy consumption spectruby using flexible loads to provide ser@&cto the power systenThe global

demand responsemarket, specifically,will double its figures in the next2 years, according to
Bloomberg? again:

22Bloomberg NEF 4@ecentralzed energy strategy trends.
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Cumulative demand response capacity
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Chart 10 Source Bloomberg NEF

The marketsharesof decentralized energgctivities concerningV charging andhicro gridsis steadily

growing in the last 3 yearbut it needs further enhancement through dedicated dynamic pricing policies.

This is a delicate point, because it needs to be approved by all the energy authorities involved, that right

now do nd have sets of ruleto enable this kind of innovative solution$.must be clear, as thEDSO

wSLI2 NI Of SFNIé& dzyRSNIAySas GKFG GKS a2z OFftfSR a2zl
in order to comply with the future needsf the evergrowing EV market share.
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Decentralized energy quarterly activity by the selected companies

Number of new services

25
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Source: BloombergNEF. Note: P2P = peer-to-peer, VPP = virlual power plant and Other = non-PV generation

Chart 11 Source cited above.

This sort of dynamic pricing will laeljusted based on the local nature of the DSO congestions and loads,

that may very well differ much from one another, so specific pricings witl t@ée conceived faall the

different zones A good example of this local balancing market system is thé&t BUA y 0 SNJ t I O I .
initiative, that encourages DSTSO cooperatidi Because of the legislative deficiencies, in the medium

to short term there willbe only a certain demand side managemeancerning the dynamic pricing of
aggregate services, like the EMgharging, in the frame of th&uropeandispatching andancillary

markets atopicthatweQf £ (12 dzOK 2y fF G§SNJ Ay stahgpted RSt ADSNI of S:

3.4 POSITIVESFTHEV2GTECHNOLO®ONCERNINGHESRID

Since we showed that there can be substantial problems and costs to overcome by deploying a traditional
grid to vehicle architecture, the naturakktension of smart charging ike vehicleto-grid technology.
Because of onboard power electronics, intelligent connections to the grid, and interactive charger
hardware control, BEVs can be now thought as energy storage reserves too, and V2G applications in
general ca provide safety blankets in case of need for power reacting support in peak time demand
hours. Money savings woufdr the usersstill probably qualify as the strongest suit of this technology
though: estimates concerning money savings range from 909004 in the USdepending on location,

23 https:/leur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX:52016PC0761

V2G Pagel4 of 22


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016PC0761

N = m

D5.2 Plan for the dissemination and exploitation eVolution2Grid

power and energy market value, with net social benefits ranging from 300$ to 400$ per a ¥efert.
stated for the grid, there are differences between US pricings and EU pricings, especially when it comes
to off-peak and ogpeakpricing, where the difference is smaller between the two extremes, so the saving
figures would be, again, smaller than the US oiiss wouldstill strongly boost at least marketingvise,

both the energy providers anthe potential EV customers to take on the burden of a new lifestyle, but a
fairly advantageous one.
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Chart 12Detailed representation of a V2G application. Source: M. Yilmaz, P. Krein. Review of Benefits and
Challenges of Vehicte-Grid Technology

24 ¢ tSGSNB2YS Wod 2 KAGFONBI I-iyf Rybriv@lectrid Wellicle BattérsPacksY@ GradY A O &
{G2NF382¢ Wt 26SNI { 2dzIDSRES RN WPpY FR P, ¥EYILILE tHd T YN
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4 EVs &/2G

4.1 V2GFUNCTIONINGNDAPPLICATIONS

What could be a solution to this threat? Obviously a diffused upgrade to the electrical grid would be the

alF FSad azfdziAz2ys odzi NBOSylGfte GKSNBEQa o0SSy || ySg
techrnology. This solution requires a power connection to the grid, a communicating connection with the

grid operatofenergymarketsintermediated by and Aggregat¢a pretty important factor because of the

large amount of information exchange that wilki&place in a complex V2G architecture) and adequate
metering of the energy consumption, but guarantees several beneficial eff&2& applications could

help manage the energy loads by discharging chargingwhen the maket needs it This load shifting
capabilities of the technology would save many resources in terms of money and energy efficiency, but,
most importantly would reduce the need of new power plants in order to supply the massive peak

rechargingrequess a4 Ay OS O NB 2yfe& NM¥zy G vYz2ad p» 2F | RIF
needs to be optimized The V2G is especially ideal to further enhance the renewable eegpansion
0S0OFdzaS GKS 9x& FdzyOlAzy +a | &aG2N)r3IS NBaSNBS F2

intrinsic in renewable energy production and is often not fully exploited.

V2G Unit
Grid : |
-+

) . home Electric Vehicle

Inverter
| n | H
] High Voltage
* > Battery
LITTTTTTTTT n“n’ =
———

1] -
B

prr— Control Unit
Control Unit

Chart 13, stylized representation of a V2G interaction between Boidse, Unit and Vehicle.

25 A, Wargers, J. Kula, F. Ortiz De Obregon, D. Rubio, Smart charging: integrating a large widespread of electric cars
in electricity distribution grids. EDSO technology committee, march 2018.
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V2G Ancillary Services

Aggregate Daily
Load Curve

§ Generation at times of high powe
/ demand

Frequency Regulation
Used to regulate frequency and
voltage of the grid by matching
instantaneous generation
supply to load demand
Best match for V2C

Spinning Reserves
Extra generation available to serve
load in case of unplanned event

Good match for V2G

Power (MW)

v

Time of Day

Chart 14, How peak power shifting from V2G services may work.

4.2 PROBLEMOFTHEV2GARCHITECTURE

LT (BgNBQARAANADSEATI gKe KIFIayQid GKS +ieo-BatelciyNSI R@&
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problem is that the constant recharge and discharge could affect théetfyatife of the vehicles,
effectively multiplying the recharging cycles through day and night when the grid asks for power. From a
financialpoint of viewthe lost life cycles would drastically reduce the economic benefits of theagdd
additionalexpenses would still be needed concerning infrastructures. Per Yilmaz and Krein, «The cost
could significantly impact the reliability, security, efficiency, and economy of newly developing smart
grids due to possible loss of transformer life. Degradaitiotie life of a typical distribution transformer

can be reduced considerably by using a controlled charging scheme. Different penetrations of PEVs were
studied based on transformer insulation life using a thermal model in. The results showed that a large
penetration of PEVs can have great impact on the powen guatticularly with poor coordination of
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charging times. At a PEV penetration of 50%, transformer life is reduced £80R08P». There are many
voices who disagree with this view though, like fatémce lan Cameron, head of innovation at UK Power
Networks, and Francisco Carrafizalirector of energy services at Nissan, who actually think that an
intelligent control of the recharge through a smart charging network connected to the V2G could increase
the life of the battery, and Nissan even has thought about a specific V2G standard needed in order to
guarantee the battery warranty.

26 M. Yilmaz, P.T. Krein, Review of Benefits and Challenges of Mehistal technology, University of lllinois at
Urbana.
27 https://www.current-news.co.uk/blogs/inside’2gthe-challengeshenefitsand-potentialof-vehicleto-grid
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5 MARKET IMPLICATIONS

As described above, EV large rollout could impact the energy networks but, if correctly mamated
planned in all its aspects, could also represent a resource for several actors of the energy world.

Electric vehicles, from an energy market point of view, will represent a new energy demand (not so
fluctuating as RES because of what we discussed alomogstic charging impacting for more than 80%)
that networks should support without major drawbacks on assets management and quality of service for
all the other users.

In such a picture, smart charging and V2G could represent the turning point to r¥alerge rollout
sustainability:

x For DSO, which could benefit from a distributed source of flexibility (and storage) on their
network granting network stability without major costs for assets renovation:

x For final EV users/owners, that could have cost réidas/incomes related to potential
grid/market services (already feasible or enabled in the following years)

X For Aggregators, which could have more private customers or fleets to aggregate and used to bid
for the services stated in the previous point.

Upto now, there are only few pilot projects at national markets level enabling the participation of V2G
in dispatching markets mainly for frequency and power regulation. Capacity markets, local balancing,
reactive power support, load shifting, RES fluctuagistorage could play important roles in future energy
markets assets. Some of these pilot projects are currently granting final users betwedib@@uro
(France) and 1.400 euro as average earning for EV owners. What will be the economics relatdd to fina
market configurations will strongly depend on the effective numbers of users, whose willingness to
participate will be strongly influenced also by technical outcomes on battery degradation due to V2G. It
is also important to say that probably Aggregatpesticipating in these projects, given the early, are
giving up most of their incomes (leaving them to final users) just to attract EV owners and do trials on
effectiveness, reliability and profitability.

OELISNIG&Q 2dzif2214& 0A dbvary limited 226 @ ptiEintin ehelglp matkdtyoaat R S NA
least 4 to 5 years: commercial fleets will be involved for sure before private users.
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