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Global Trends @q@l

Key dynamics affecting the power sector

World population growth
(from 7 to 8 billion people in the next 10
years) and life expectancy increase

Growth of emerging

economies:
by 2030 the E7 will overtake

Urbanization & Megacities: the G7

two-thirds of the world's population will
live in cities by.2050

now it's-50% '
Global demand

growth:
: though limited ,
Technological naturalresources; fight against
breakthroughs: (D]) ....................... O climate change : ,

and deeper penetration of new
technologies with significant cost reduction

Megatrends impacting and driving the energy sector, especially in developing countries |



Renewables Growth Drivers

Developing and emerging countries peculiarities

RES Development Framework
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Enel Green F
Global Footprint

Key figures 2017  Managed
Capacity (GW) 40.5
Production (TWh) 92
;SO
*‘f Key financials (€bn) 2017
EBITDA

“ Opex
’ Maintenance capex

Growth capex

[ Countries of presence

Countries with advanced stage of development . .

Consolidated capacity (GW) 6.6 7.2 27.5 0.8

Managed capacity (GW) 2.6 0.4 0.3 0.1



Renewables Growth Enablers clalel

Innovation and Sustainability

Grasan Fower

100% RENEWABLES

Sustainability

Sustainable projects, link to
innovative solution

To stabilize the network
To reduce power curtailments
to enable black start capabilities

Digitalization
To use big data

To use sensor and IoT for power plant
operation & maintenance

Scouting of new technologies to
enlarge the Renewable Portfolio

Automation

To speed up the Installation process
And to reduce risks
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Storage: Evolution and Application clalel

Where we are...where are we going raan Plaes
Installed Capacity 2000-2040 (GW) Share on totale installed capacity RES
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Market Overview Opportunities for Renewables
v' Market developed in US, UK, Germany and v/ Storage is not a source of electricity generation able to
marginally in APAC (Australia and Korea) meet the growth in demand
v" Possibility of using storage systems to allow RES to
v' Great growth expected in the next years, thanks to modulate production profiles, reduce imbalance costs,
cost reduction participate in the service market Need for adequate

regulatory schemes to make a business model
sustainable with integrated renewable-energy batteries

Fonte: BNEF —2017 New Energy Outlook



Storage integrated with Ren plants clale)

#POtenza Pietraga”a Grasan Fower
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v To assess the integration between RES and BESS;
v To verify the BESS benefits in terms of increased RES 3 ;
dispatchability (energy shifting and peak shaving) and provision [arasees = i
of services for the grid (voltage and frequency regulations); '
v To develop a unigue Platform for RES + BESS management.




Access to electricity e lale)
#Ollague (Chile) Green Fowe

Ollague

Solar Storage
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@ A small village along the Bolivia-Chile border

La Planta Hibrida de Ollagie

Supply 24hs/day 7 days/week energy to an off-grid Localizada en la meseta del desierto de Atacama
village placed at 3700 AMSL in a desert area of Chile

Minimizing the consumption of fuel from existing
diesel generator

Testing advanced renewable technologies and
storage system in a harsh environment

«  Hybrid project (Solar PV 205 kWp with 3Sun Modules, PV Inverters) * Backup Diesel 250 kW, two

« Li-ion Batteries of about 800 kWh with BESS « mini Wind turbine 30 kW (Ropatec),



Digitalization & Automation




Digitalization for Renewables clalel

Grasan Fower

Augmented Reality
BiG Data & A.l.

BIG Data infrastracture to 51%[5
valorize data, in order to improve "
plant maintenance efficiency:
v Cost optimization
v" Reduction of maintenance
stop

v Higher revenues

Enhanced realty tools to

increase pant operation

efficiency and safety on
worksites

Forecasting - Nowcasting

Internet of Things Use of Weather forecasting for

energy yield

Fleet Retrofitting with sensors
Wearable devices for
maintenance of plants



Digitalization for Renewables clalel

Digitalization of O&M processes and cognitive computing pilot Green Pawer

Digitalized O&M Cognitive Computing

_ _ Cognitive Computing - approach based on deep neural
Investment - Planning & Budgeting networks that attempts to mimic brain architecture for

learning
Maintenance - Plant Management System
Logistic — Digital Warehouse
Monitoring — WMRS5 Platform

\

Activities

Digital Check-List

Mobile Applications v To pass from unstructured data to structured data

v" To valorize information contained in documental
database (more than 5M documents)

Plants Document on Cloud
v" To speed up the consulting time

Tools



New technologies




Marine Energy clalel

The Context e immts

45000
[TWhty]
33000

20000 « Marine energy looks very attractive in terms of
. future development and market potentials
potentia 1800 400
| OTEC  oOsmotic  Tida  Ocean currents * Nowadays technologies are not mature and the
market has to be built as well as the supply

¢ ¢ ¢ ¢ chain

* Environmental impacts are still a challenge

Technology
maturity

Potential for . | | ‘ ‘

costreduction
(LCOE)

© 2008 AQUARET © 2012 AQUARET ©2008 AQUARET ©2008;AQUARET;
Point Absorber Attenuator Inertial Rotating Mass Oscillating wave surge Oscillating water

converter column 14

Source: Ocean Energy: Prospects & Potential, Isaacs & Shmitt with 15% utilization factor & 50% capacity factor



Wave power is a disruption CNCI

Two paths to be followed

Grasan Fower

Small capacity technologies for Big capacity technologies for utility
distributed application scale project deployment
v v
« Small power capacity devices  High power capacity devices
« Low cutin « Deployment needs infrastructures
« Easy deployment | « High energy demand
* Low Capital intensive « Highly Capital intensive

* Revenue streams - profitability « Revenue streams - profitability







Pillars and Sustainable Development Goals (SDGSs)

The impact of the SDGG on the pillars

CSV, Pillars and SDGs

EGP is committed to implement and

Qefine the _Pillars, arisen from the {) =% SUSTAINABLE &“'QALS
implementation of the CSV model %’ DEVELOPMENT s’

along the value chain. This has
allowed us to collect best practices
that combine economic opportunities
for the company, while answering to
social and environmental issue.

By applying the pillars framework, on
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one side our CSV projects can ﬁ/i
achieve bigger scale and 13 2
consistency, on the other the S
internal stakeholder is given a

central role.

The Pillars contribute to achieve the SDGs (Sustainable Development Goals) Enel has
committed to in an integrated way through activities and project planned in BD phase and
realized at the construction sites, in the plants and in the EGP’s buildings.

The activities contribute to the development and social and economic growth of the
territories through to the expansion of infrastructures - in particular dedicated to providing
access to electricity - the implementation of education and training programs, the deployment
social inclusion initiatives as well as of programs supporting cultural and economic life.




Our responsibility

Sustainability as a pervasive strateg ;

SUSTAINABLE
CONSTRUCTION SITE [{

CSV and circular

RSB N O (MR "“‘“».,_}J

economy
SUSTAINABLE - ' approach
PLANT - Impact of EGP |
: activities
NN TN R TR G AT ,. . .h

SUSTAINABLE
BUILDING

.......



Innovability

The integration between Innovation & Sustainability

Integration of Innovation into Sustainability

Sustainable Construction Site Catalogue

A catalogue to support project teams in selecting and
adopting local materials, technical solutions of
minimum impact, innovative and sustainable materials.

The catalogue

Some innovative examples
The Hydrocoil Power

EMERGY

Hydrocoil
Power

(Mini Hydro |

Power
Systems)

Fadular design

| eacily deployable an streame

Energy generator from water flow.

Gravity Light
Innovative device that generates light from the lift of a weight.

LIGHT

Gravity Light

It works by connecting an elevated weight — filled with rocks
pulley system that slowly powers a generator as the weight fall:

Ram Pump

WATER

RAM PUMP

Valve mechanically out-pumping water for irrigation without

SAR interferometry for control

Ground deformation monitoring, it can prevent from landslide.

SERVICES

SAR
interferometry
For eontrol

Sarellite cantralof parsible landrlide eventr




Innovability
Innovation and Sustainability

Solar storage systems in Ethiopia

Woolisso Hospital.

enel

Grasn Prower

UNHCR Mexico

Doctors with Africa CUAMM

2x106kW existing diesel gensets
= On-grid/off-grid seamless operation

Quiha Hospital

= 100 kW PV, 150 kWh Energy Storage,
2x70 kW Genset

Value for ENEL
v' Create shared value in Ethiopia

Value for Stakeholders

v' Guarantee energy supply reliability
v' Reduce electricity generation costs
thanks to minimization of diesel use

* 160 kW ground PV + 70kW/130kwh BESS +

Hiring Latin-American refugees at
Villanueva PV Construction site

EGP UNHCR
Define this third Refugee:c,
party alliance human|t§r|an
attention

Value for ENEL
v Sustainable supply chain

Value for Stakeholders
v Job opportunites for refugees



Atmospheric CO2 Global mean land-ocean
concentration (ppm) 1958 temperature (“C)
deviation from 1951-1980 mean
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GISS Surface Temperature Anahdis (GISTEMP). MASA Coddard Iniftute for Space Stodies.
Scripps €0y Program 2017




