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Enel Group today l N/
Evolution and achievements since 20141 e r] e N\

% #1 private network operator globally --( #1 renewable operator
65 mn end users and 44 mn digital meters . ~40GW managed capacity?

+
+4.5 mn end users 6 GW

+ o)
+8.4 mn smart meters? . Jja%o .
additional capacity

~
CCl
~20 mn free retall customers m I ~47 GW thermal capacity
#1 in Italy, Iberia and top 3 in Latam Highly flexible and efficient assets

+5 mn free customers
+20% electricity sold in
free market T T T T T T T T T T T T T T T T T T T

10 GW
capacity closure

|
! !
| |
: (2-‘)3— Enel X I
| +5.7 GW demand response |
|

_______________________ il [l Countries of presence*
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Enel X

4 Global Product Lines to capitalise upon the power industry transformation

e-Industries

e-City

Consulting and auditing
service

Smart lighting

e-Home

e-Mobility

Installation, maintenance
and repair services

Charging infrastructure
(public & private)

Distributed generation
on/off site

Fiber optic wholesale
network

Automated home
management

Maintenance and other
services

Energy efficiency

Distributed generation &
energy services

Financial services

OEM back-end integration

eNel ¢

Demand response and
demand side management

Demand response and
demand side management

Home 2 Grid

Vehicle Grid Integration

|

Flexibility

Addressing new customer needs with innovative technologies
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11/19/2018

\

Acquisition of Demand Energy
and its best in class platform for
the behind-the-meter distributed
resources and storage
management

} D E M A N D

energy

Our recent acquisitions
Targeted M&A operations to excel in the new energy ecosystem

-

New industry understanding with
the acquisition of EnernNOC,
world’s largest provider of
demand response and energy
intelligence software

@ENERNOC

-

Confidential Property

\

cne

Acquisition of eMotorWerks,
developer of the market leading
smart EV charging platform — Juice
Net — that interfaces with local
utilities & grid operators to optimise
EV charging costs, reduce peak load
and balance renewables

% eMotoriWerks



Electric Vehicles Market er]el N/

Growth scenario N\

Million cars per year

70
50 * Electric vehicles would account for 55%
of new sales by 2040
50 I I I I » US will be a major market in the next
decade
40 [] i === :
H == i ] B ! ! * In EU, UK, Germany and France will
0 !ii!!===—- lead the market
=8 " - __-==
- = I
.
10 = % % i I I I Infrastructure gap
= m Bl
Customers TCOs
2015 2020 2025 2030 2035 2040 Car Offeri
ar erings
M Rest of.WorId Kor.ea I Rest of Europe Il UK [ | Ja?an I us must be addressed in order to boost the market
Australia ¥ India M France Germany [ China

Source: Bloomberg, Long - Term Electric Vehicle Outlook, 2018
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Electrical System Evolution er]el 3¢

EVs & DER impacts on the Electrical System

EU grid operators might be forced to invest over 50B€ by 2030 in order to cope with increased power
demand and flexibility burden?! required to meet:

« EV’s massive increase

< - 4 H H L] L] L] L] ’ L]
Growing need for flexibility starting 2015 « Non-predictable Distributed Generation’s increase
Net load « Conventional Power plants phase out
W (100% EVs)
23 O 850
21000 - 00 0 20 T%
:‘ el | \’\~ . 750 2.1
ia e o — 00
Signif h \ ) 650
Signihicant change < N =
Y = gﬂurﬂrc:g in N?g e
' A0
550
now ——————m————4———————————F 77T
g b 1 o 3 500
23 Colilomio 150 450
400 . . . . .
Simulation performed by California ISO for 5% PV penetration and 10% EVs 2 a0 2025 200 w5
e [P {Pi2ak Load) Smart Charging 100% EV's CPL=0 - Ewelecinc
=== PL {Peak Load) Dumk Chargng 100% EV's CPL=Cument
PL {Peak Load) Dumb Charging 100% EV's CPL=1
e [P {P2ak Load) Dumibs Charging 100% EV's CPL=2 [Domestic)
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Our offering l N/
A flexible end-to-end charging ecosystem e r] e N\

enel x

Hi, welcome
™ to Enel X
Recharge.

What we offer are flexible, best-in-class, end-to-end smart charging
solutions delivering benefits to the entire EV value chain
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Enel X e-Mobility ecosystem er‘e

An open system ensuring interoperability

EVSE back-end
JmceBox cheBox

|u_9 EMM Platform » Ccustomers

Aggregation
.I @ﬁ Platform

JmcePoIe DC Fast Juice2Grid P
Charger I JuiceNET

Not exhaustive o (] etz

... » -
- » OEM back-end |

Energy Front Office
& Markets Interaction

e A e R R i o

Enel can be a full stack technology provider (incl. EVSE) or an aggregation technology provider
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Smart charging infrastructures

Field-proven charging technologies

eNel ¢

A portfolio of highly affordable charging stations, ensuring reliability and
Industry-leading communications and control intelligence to meets all your needs

JuicePole (22 kw)

= Simultaneous charging of two vehicles

JuiceBox (3.7 - 22 kw) = AC charging

= Single charging session handling = Indoor and Outdoor Rated ) .
= AC charging = Socket and cable version Juice2Grid (15 kw)
= Indoor and Outdoor Rated = Smart charging — Power Modulation

= Single charging session handling

= Bidirectional DC charging

= Enabled for storage integration

= Smart charging — Power Modulation

= Socket and cable version
= Smart charging — Power Modulation

ING
ToOR CAR
'Emev HUB
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Fast Recharge (50 kw)

Simultaneous charging of two vehicles
Indoor and Outdoor rated

AC and DC charging

Smart charging — Power Modulation




eNel ¢

Vehicle Grid Integration
The positive feedback loop for customers adoption

EV batteries are an example of existing distributed storage that might be aggregated in a platform-
based business model, providing value for the electrical system and creating a virtuous cycle

Provide Grid Services and
local customer assets
optimization

Capacity Aggregation
from EVs unlocking .
flexibility
a0
N |
=
Reduce the EV Customer’s

I
& ®
TCO sharing revenues from
grid services

Incentivize EVs
adoption

Vehicle Grid Integration helps reducing the EV customer’s TCO combining
revenues from new grid services with fixed & variable energy cost saving?
12

1) Depending on the reference Market: benefit may include Time of Use tariff, demand charge tariff, grid connection optimization plus grid regulation services to national TSO
Confidential Property
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Vehicle Grid Integration
Home and Workplace EV charging: a highly flexible load

Shiftability A
EV
Pool - Pool - (6-10kW)
Summer Winter
| (~1.5kw) (=3kw) Elec. Water
(Fn(il(ge) Heater
—EKW (~5kW)
>
Load Size (kW)
Dishwasher  Washer AC Elez.kl\—;\tleat
(~.75kW) (~1kw) (akw) AW
Elec. Dryer
(~5kW)
Méfr%\(/v\/@/e Elec. Oven
. (~4kW)

30-40 mi. average daily commute requires 10-15
kWh energy per day with 1-2 h charge time

eNel ¢

Out of town
6% In town

4%

80%
Home

Most long duration charging (over 6 hours)
happens at home, but drivers usually need less
than 2 hours of charging, creating many

opportunities to provide flexibility to the grid

11/19/2018 Confidential Property
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Vehicle Grid Integration er‘e )(

Unlocking EVs flexibility
Flexibility can be provided aggregating both unidirectional (V1G) or bidirectional (V2G) EV chargers:

V2G allows to activate a charge
process, switch-off an ongoing
charge and discharge the EV battery
to the grid. This results in a wider
power aggregation with V2G
compared to V1G

V1G allows to activate a charge
process or to switch-off an ongoing
charge. It does not allow to provide
power back to the grid

|

Best technology (V1G and/or V2G) to be used for aggregation, shall be defined
based on the market requirements, EVs customer behavior and availability and
considering the different investment and operating costs

11/19/2018 Confidential Property 14



Vehicle Grid Integration

Enel X Core Energy Services

Local Energy Optimization
(“behind the meter”)

®
~Sme

cne

Grid Services Monetization

(“in front of the meter”)

3
. —

\N/
N\

11/19/2018

Time Of Use tariff optimization

Scheduling charging processes in order to optimize the share of
energy consumed in the most profitable tariff (according to
relevant Utility TOU Rates)

PV balancing/optimization

Manages EV charging to occur when generation source is
operating (e.g., rooftop solar); second-by-second balancing of
demand and supply

Demand Charge Management & Demand
Limitation

Scheduling charging processes in order to reduce recurrent
system costs linked to power absorption

Load Balancing (connection fee reduction)

Limit total coincident consumption of EVSESs during specific
time intervals based on power constraints at site level

Confidential Property

Demand Response (Capacity Market participation)

Commitment to reduce/increase capacity available for periods of
system stress in order to guarantee Power System Adequacy

DAM vs RTM optimization and hedging

Dispatch instruction to EVSEs from wholesale market for
curtailment when market clearing prices are greater than bid
prices

Frequency Regulation / Response

Provide fast reserve to maintain system frequency at
operational levels

DSO managed congestion relief programs
Curtail a group of EVSESs as a result of a utility instruction

Energy2grid
Energy Arbitrage (with V2G)

15



g Vehicle Grid Integration Software
Optimize your investment through energy cost savings

Cost Savings

Minimize unwanted demand peaks and
reduce utility demand charges

Unmanaged EV Charging Managed EV Charging
1200

1200

1000 1000

Energy Optimization

Coordinate your EV charging load with your on site

800 800

kw600 kw600 generation and energy management systems
400 400
200 200 Load w/ PV and Unmanaged EV Charging Load w/ PV and Managed EV Charging
0 0] 1200 1200
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22 1000 1000
Hour of Day Hour of Day 800 200
600 600
400 B Unmanaged EV Charging 400 M Managed EV Charging
kw . kw
200 M Building Load w/ PV 200 W Building Load w/ PV
o B PV Generation o B PV Generatiol
. -200 -200
behind the meter - P
600 -600
Hour of Day Hour of Day

Our technology helps you maximize your return on EVSE investment,
through energy cost savings arising from optimized charging load control

11/19/2018 Confidential Property 16



=2 Vehicle Grid Integration Software

Optimize your investment through revenues from grid services

Front of the meter

Customer Provides Mobility Bid & Awards

Preferences based on Market Prices Long Duration Curtailment

wll VZW Wi-Fi = 7:51PM ¥ @ % 68% M wll VZW Wi-Fi = 7:52 PM wll VZW Wi-Fi =

£ Charging Schedule < PowerJuicePump < JuiceNet Device
Real-Time Market

PG East Bay

3/5/18 3/6/18

10:16 PM 9:14 AM

L D)

3/3/18 3/4/18
8:32 PM 1:35 PM

3/2/18 3/3/18
NPRESNS G 1 ke 9:34 PM 12:53 PM
1:00 AM 9:00 AM 5:00 PM
3/118 3/2/18

Day-Ahead Market 10:20PM  9:34 AM

PG East Bay

2/28/18 3/118
11:39 PM 9:19 AM

1:00 AM 9:00 AM 5:00 PM

12:00 AM :00 AM 4:00 AM
°

cNet X

Fast Response Curtailment

wil VZW Wi-Fi = 7 @ % 63% =

< JuiceNet Device

3/5/18 3/6/18
10:16 PM 9:14 AM

3/3/18 3/4)18
8:32 PM 1:35 PM

3/2/18 3/3/18
9:34 PM 12:53 PM

3/118 3/2/18
10:20 PM 9:34 AM

2/28/18 3/118
11:39 PM 9:19 AM

12:00 AM 4:00 AM
L)

Our technology helps you maximize your return on EVSE investment,

through revenues from grid services provision

11/19/2018 Confidential Property
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Enablers for EV demand participation in \/
electricity markets G"\G /\

What is needed?
Behind

the Customers shift charging of EV during off-peak v Availability of retail dynamic pricing offers:
meter periods due to Time of Use retail prices, no Energy component: e.g. day/night; hourly
direct/indirect participation to energy/balancing based or Network component: e.g. “on-peak”  Ffsmm i, e, SEE
@ markets (smart charging / V1G) and “off-peak - -
|

Front  Pparticipation in energy/balancing/capacity markets v Market for primary reserve (e.g. in ltaly no market, obligation to

of the through aggregators: reserve 5-10% of capacity, regulated payment for some production
meter o Smart charging / V1G: charging of EV in Uy _ _ _
$ response to signals from intraday and balancing v Asymmetric balancing products (downward and upward) with

adequate size (1 MW)

EEEEEEEEEEEEE
NNNNNNNNN

markets (especially primary reserve)

<

o V2G: charging and discharging of EV in Long-term contracts for balancing services

response to signals from intraday and balancing ¥ Adgregation allowed
markets (especially primary reserve) v' Possible participation to capacity market

Multiple business opportunities for EVs but adequate regulatory framework needed

18
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Case study internal: Italian DR pilot er‘el 3¢

Experimental project in Enel X office - overview

Enel's intelligent infrastructures are connected to a management
and monitoring platform that allows the aggregation of
resources and the automatic variation of the power absorbed by
each electric car in order to satisfy a request by the TSO
(transmission system operator, Terna in Italy) to reduce the load.

The experimental project involves the
participation of several models of

electric vehicles, part of the internal car e
sharing fleet of Enel X, connected to
the smart unidirectional charging Reaitime Data
infrastructures (V1G) of the Tor di
Quinto car park.

Recharging process modulation

TSO signal

Storage

N
wm

- -

Power [kW]
T

-
o

-~ -EV2

1
|
: —e—Total

w
hE = = -

o L

14:45 14:55 15:05 15:15 15:25 15:36 15:46

The platform therefore at the time required by the TSO reduces the power absorbed during active charging
processes and at the end of the event restores the initial situation, responding to the needs of the TSO (in this case,

to obtain the maximum possible power variation the recharges are totally suspended) — vehicle 1 grid service. 20




Case study Utilities: Helping Sonoma Clean
Power integrate renewables

\N/
N\

clalcl

Turn-Key FlexCharge concierge program to help utilities develop and manage EV resources

CleanTechnic:

Clear's)

About Electric Car Reviews Exclusives Power

eMotorWerks To Supply Up To
1,000 Free EV Smart Charging
Stations To Sonoma Clean

Power Customers (California)

November 16th, 2016 by

The prominent electric vehicle charging solutions company eMotorWerks will be supplying

1,000 free smart, cloud-connected charging units to Sonoma Clean Power customers as

part of a new program from the Californian utility company, according to an email sent to
and

Earn JuicePoints via
smart-grid charging.

o )

Keep your car plugged
in to be charged.

You redeem
JuicePoints for Cash!

JuiceNET) .

@ Sonoma
& - HOME
CleanPower

1. Get an Electric Car 3. Drive on EverGreen
¢ back

BUSINESS RESIDENTIAL YOUR OPTIONS NEWS FAG Q

PRODUCTS ABOUT SUPPORT CONTACT

) eMotorWerks Howe

Get Connected

Sonoma Clean Power is providing qualified customers with FREE electric vehicle charging equipment {

Special promotion for Sonoma Clean Power customers

Qualifying Sonoma Clean Power customers can get a FREE Level 2, high-powered EV charging station or JuicePlug universal

smart-grid EVSE adapter!
JuiceBox® Pro 40:
40-Amp EVSE with 24-foot cable

FREE FREE FREE FREE
(you pay $46.73 tax & $50 handling") (you pay $62.01 tax & $50 handling*) (you pay $62.01 tax & $50 handling") (you pay $14.33 tax & $25 handling*)

ADD TO CART ADD TO CART ADD TO CART ADD TO CART

40-amp, 10kW smart-charging station Ships with hard-wire pigtail. Email us for 32-amp, 7.6kW smart-charging station Convert any EVSE to a smart-charger
$24.00 NEMA 14-50 plug option.

funds last.

ClipperCreek JuiceNet Edition: AeroVironment EVSE-RS JuiceNet® JuicePlug:

let's clean up i T
the grid and make niversal Smart-Grid EVSE Adapter
you some money!

32-amp EVSE with 25-foot cable Edition

..See you
tomorrow
at7am.

Get a connected charger and SCP will pay for the equipment. You pay for shipping and handling, and
we'll provide some tips on how to get it installed.

If you choose to participate in SCP's CleanCharge program, we'll provide $250 in JuicePoints when yol

When you use a JuiceNet enabled charger, you can earn “JuicePoints” by helping Sonoma Clean Powe|
energy. If you choose to sign up for SCP CleanCharge, software in the charging equipment allows your|
response to signals that help avoid using as much power when California’s electric grid is particularly ¢
means you will be helping us move toward a cleaner grid for everyone while using a system that ensures you get the charge you
need. You can also override and “Charge Now" at any time

Note: The AeroVironment station has replaced the GE Wattstation product in the SCP CleanCharge program because GE is no longer manufacturing charging stations.

21



Case study Residential: Solar balancing er‘el

Generate up to $1,000 per year in energy cost savings in non-NEM markets (e.g., Germany)

e eMW JuiceMeter (2) on the solar inverter output

B e O e, measures real-time solar production

e eMW JuiceBox (6) modulates charging rate to match
solar production and maximize self-consumption

~~~~~~~~~~~~~~~~ e Customer saves on their energy bill and ensures

oooooooooooooooo

S S = S @ Clean power
................
OB | e,
Usage
10 )
UTHE A ] -
5 Hl "l M ANAILE
s h 1) |
E' 6 m“v ‘.rJ"rJ "
5
E 4
2
0
1030 1100 1130 1200 1230 1300 1330 1400 1430 1500 1530 1600 1630 1700 1730
=

r (kW)

() soLarpPanets  (Z) BATTERY e INVERTER (£} EXISTING SWITCHBOARD (=) MAINS POWER @ ELECTRIC VEHICLE CHARGER

Powe

METER

10:30 11:00 11:30 12:00 12:30 13:00 1330 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30
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Case study Automotive: Helping Honda drivers to eqel \/
Save Money and Reduce Environmental Footprint 7N\

Find the best time to charge electric vehicles according to electric grid conditions:
reducing customer costs and CO2 emissions;
earing rewards through DR programs participation in California

Decrease Your Impact
BN e
Honda powered by

VAR (Y JuiceNer”

Honda SmartCharge monitors In such events, we defer
wholesale electricity markets % charging temporarily until the

for when energy demands grid electricity load has

ards

s, Rew:

€O, Emission:

By adjusting the time of
charging of your Fit EV along

with other Fit EVs in your area,

spike and inefficient peaker dropped sufficiently to avoid Honda earns payments from its
power plants need to pick up needing these inefficient fossil utility partners and is then able
the slack. fuel power plants. This happens to share those profits with you.

automatically, while ensuring
your car is at maximum charge

when you need it.
23



Case study Fleets: Denmark V2G Hub eqel 3¢

The Danish Vehicle-to-Grid hub is the European’s first fully commercial V2G hub.
The utility Frederiksberg Forsyning installed Enel V2G units and purchased electric vans to
connect them together and to turn them into small power plants and micro distribution grids

FNERGINET/DK
a\ SO Market
40 vehicles All meter readings |
" co T from the chargers
@; L is through certified ,
redesiksherg .y
e é meters 4 NEAS/ENERGY]
@ Frederiksberg g ,I"‘ dd‘og BRFP - trading platform
iy CR‘\\%‘
) |1

-
o=
- P
= &
="
(-1
=
“w
g
e

Aggregalor
Platform

4 CNCL Nuvve measures Frequency
via a certified DEIF MTR3

Generate potentially up to €1,000 per EV per year through FCR-N remuneration

Denmark was a good test environment considering the possibility of providing frequency
containment reserve (DK2 FCR-N) service through Low Voltage aggregated resources 24
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Thank you

fabrizio.gasbarri@enel.com



Residential User Interface er‘e \/

Smartphone application N\

Improve EV user experience and increase brand differentiation with a digital
solution for home charging real-time control and monitoring

% Charge start/ stop

% Charge scheduling

< Charge monitoring

% Remote charge control

< Charge completion time forecast

< Self-learning target charge completion time
< Historical charging data access

% Multi charging stations management

% Smart charging option
% Smart-charging override option
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Public charging network Interface er]el 3¢

Charging everywhere your customer need

Offer your customers access to a widespread public charging network,
setting aside “range anxiety” and improving customer experience

e A simple and convenient way to enhance your EV
offering with public charging:

Offer your customers access to Enel X public charging network
at dedicated special rates through Enel X Recharge APP/
Card/ Portal

e A solution to become Mobility Service Provider and
directly offer your customers public charging :

Offer your customers access to Enel X public charging network
from your APP, through the provision of APIs enabling the
integration of your systems with Enel X charging network
management system

Note: Public charging network access is only available in certain countries
11/19/2018 Confidential Property 27



Fleet User Interface

Fleet Management Dashboard

onel ¢ R SIE T ve— - Tpp— T Q

Indicatori generali

39,9 145 124

Andamento costi ricariche

11/19/2018 Confidential Property

cNet X

Easily manage your EV Fleet from Enel X web portal

- Overview of charge trends divided by

public, private and domestic

- Detailed data on costs, savings and CO2

emission reduction

- Possibility to view and analyze data in

terms of whole fleet, single employee/
vehicle, single charging event

- Configuration and management of the

employee roles and visibility

- Management of reports to Enel X and to

employees

28



