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A HYBRID FUTURE REALISED i

BEST-IN-CLASS CONTROL

WARTSILA ENERGY BUSINESS

Global energy storage leader and Powered by advanced GEMS Unprecedented capabilities to
engine-based power plants systems Solutions Suite technology, designed integrate and manage assets into
optimiser with 1+ GW deployed or to optimise battery life and maximise a unified energy future—engines,
under contract globally battery monetisation strategies solar, wind, and energy storage
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WARTSILA GLOBAL ENERGY STORAGE REFERENCES p/)

WARTSILA
over 1.5+ GW in operation, deployed or contracted

Highlighted experience in: grid-scale energy storage

Australasia Area
Success contracted

or deployed:

R ¥ UK: balancing services, Mali: mining
Y 5h EV integration; 2020/21 microgrid; 2020

Australasia Region
Project Pipeline: 1.2GW/1.8GWh

USA: CAISO wind integration,
ancillary services,
energy arbitrage; 2020
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AMER Region - AFEU Region
Canada: 13 MW UK: 100 MW
| GRS, California: 90 MW Ireland: 10 MW S
reliability, Engine+; 2021 ERCOT: +250 MW Germany: 20 MW
PJM: 40 Mw Hungary: 6 Mw e, 7
Utlity- 120 mw Senegal: 10 MW Singapore: grid reliability, - RS
Islands: +100 MW Mali: 17.3 MW renewable integration; 2020 and peaking; 2020/21
Mexico 10 MW Islands: +6 MW
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Energy Storage Solutions + Applications

SOLUTIONS
Qm O} O L
Storage+ Renewables+ Island Grid+ Engine+
(SOLAR+)

Frequency Regulation/Response

Voltage Regulation Resource Commitment

Flexible Peaking Resource Tertiary Control

Capacity Firming Secondary Control
Time Shifting Load + Renewable Forecasts

Power Ramping + Smoothing Emergency Dispatch

Auto-bidding Spinning Reserve Solutions
ﬁ=|| GEMS Product Suite
Products
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WARTSILA
Wartsila Energy Storage & Optimisation
Connecting energy assets to energy markets

ES&O is central to renewable energy transition by providing Flexibility
Solutions and GEMS Digital Energy Platform which connect energy assets
to energy markets in technically and economically optimised manner

Solar/Wind GEMS Capacity
Wartsila Flexibility Dlgltal Energy Ancillary Services
Solutions Renewables Firming/RRC
» Energy Storage Energy Markets Network Deferral
- Engine Power Platform SoT meene

Plants Wholesale trading

Renewable +
ESS Hybrids

Virtual Power Plants

Microgrids/Island+
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MODELACION PLEXOS DEL SISTEMA CHILENO HACIA 100% RENOVABLES :f)

. . . WARTSILA
INPUTS MODEL Flexible Gas Generation and Battery cumulative
With input data and 9000 added Capacity
Fleet data: scenario definitions power
* Power plants from CEN’s model :yrjﬁe":n':m:m 8000

» Part load efficiencies (%)
*  Min up/down times for coal (h) »
+ Start Cost ($)

Dispatch constraints EEXCEpatony
* Min stable level (%) 7000
* Renewable/hydro profiles System § 5000
* Transmission: 3 nodes
* Demand + Growth rate R 4000
* Reserves: 2 zones
o 3000
Capacity addition candidates: MR et
* Next slide solutions for defined 2000
scenarios. In optimisation
rocess all defined real life
CCGT life-time extension Consiraints are considered. 1000
+ At age of 30 years ERIRE R
+ 300 USD/KW l L
0 — i = e -
0 0 2
L7
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m Flexible

6000

Plexos adds batteries for reserve production and

flexible gas generation for balancing already in early
2020’s

Later in 2020’s, energy shifting batteries are added

Incorporacion de flexibilidad es clave para la incorporacion de renovables.
Almacenamiento es el actor principal.
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CHILE PANORAMA REGULATORIO Y OPORTUNIDADES ; é)

WARTSILA
Table 1: Energy storage applications, outlook and policy
Application Projects deployed? Opportunities and market Timeframe for  Policy / regulatory changes @ po rtunidades \
drivers growth needed?

MGy seviees Neutlratlt;r:l;e market for Mid term fhrleutral. If the rf%ylator :pens ESS prestando Servicios complementarios, Control
regulation/spinning reserves equency regulation an : . e .
will not open to a competitive spinning reserves markets, that zii:q?ggnérige;:\zgnma, Inercia Sintetica, Grid

process soon. could be beneficial for energy et i o
storage players. Ingresos adicionales a través de Subastas diarias

Energy arbitrage 'a Near term

Renewables integration Announced projects a Near term
(wind and solar co-

located)

Nuevos proyectos Renovables incorporan
Almacenamiento en la Evaluacién Ambiental de
proyectos

Mejora de reconocimiento de Potencia de Suficiencia
Colocacion de Energia en horas de mejores precios

Transmission services Near term

Proyectos de Almacenamiento en Transmission
Incorporacion de BESS permite cumplir Criterio N-1
Ampliando capacidad de transmision.

* Reducciéon de Curtailment

+ Canon de activo de transmision

Source: BloombergNEF. Note: Near term is equivalent to the next five years, mid term is equivalent to the next ten years.
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MODELO DE NEGOCIO
ALMACENAMIENTO + RENOVABLE VARIABLE

» La generacion de energia renovable variable no esta
alineada con las necesidades de la demanda.

* La incorporacion de almacenamiento en Co Ubicacion en
centrales PV, Hidroeléctricas de pasada y edlicas, permite

POWER

optimizar el uso de los activos con los recursos y

limitaciones de operacion disponibles.

C/

WARTSILA

TIME

Valor Agregado Modelo de Negocio

Solar + Almacenamiento

Hidroeléctrica + Almacenamiento

8 © Wartsila

Aumenta reconocimiento de potencia de
suficiencia

Permite colocar Energia en horarios de
mejores precios.

Servicios Complementarios

Mejora la eficiencia del sistema

Aporta flexibilidad en la operacion,
permitiendo valorizar el recurso en
operacion a caudales ecologicos.
Aumenta reconocimiento de potencia
de suficiencia

Servicios Complementarios

Ingresos adicionales por
Capacidad, energia y Servicios
Complementarios.

Reduce exposicion al riego de
curtailment

Ingresos adicionales por
Capacidad, energia y Servicios
Complementarios

Permite aprovechar recurso de
operacion restringida (caudal
ecoldgico)

Energy Storage and Optimisation



‘ INTEGRATING RENEWABLES -

WARTSILA
Integrating Renewable Energy

An ongoing concern in high-penetration markets like Chile

Average wind and solar hourly generation and daily average power price, Diego de Almagro
MW $/MWh

2,500 $100

Wind and solar generation has grown
from near-zero in 2013 to meeting
15% of Chile’s power demand in

$80 2020

Chile’s wind and solar fleet generated well over
one terawatt-hour of power in 2020.

2,000

1,500 $60

Infrastructure upgrades have been
essential to integrating renewables

$40 Chile has completed a number of major
transmission upgrades, integrated its two main
power grids, and introduced a flexibility
strategy as well.

1,000

500 $20

These upgrades have dramatically
reduced curtailment, and kept power
$0 prices from falling to zero

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 Average curtailment in 2020 stayed below 2%,
and power prices stayed about $40 per

Solar s \Wind == Avg Price March 2017 megawatt-hour even during peak generation.
=== Avg Price March 2018 Avg Price March 2019 == Avg Price March 2020

Source: CNE, Coordinador Electrico Nacional, BloombergNEF. Note: Node is Diego de Almagro
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ALMACENAMIENTO COMO ACTIVO DE TRANSMISION D)

WARTSILA

- La limitacién de los sistemas de transmision es uno de los principales cuellos de botella en
la integracion de Renovables.

- Alta concentracién geografica de recursos (Solar en el norte, Hidroeléctrica y edlica en el sur)
« Forma geografica particular de Chile (largo y ancho) extension del sistema de transmision.
* Proyectos de almacenamiento son ejecutables en menor plazo que sistemas de transmisién

+ La inclusion de proyectos de Aimacenamiento en el Plan de Expansion de la Transmision es un
vehiculo que permite integracion de renovables en corto plazo.

Aplicacion Valor Agregado Modelo de Mejoras posibles al
Negocio modelo de negocio
Sistema de almacenamiento para liberar  Reduccién del vertimiento por Modelo BOOT, Incorporar ingresos por otros
capacidad por criterio N-1 el aumento de la capacidad canon sobre valor Servicios de confiabilidad de
operativa de las lineas de inversion + red que pueden prestar los
existentes Operacion y mismos activos.
Estabilizacion de ingresos. mantenimiento
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LICITACIONES EN LATAM ;
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« BOOT por Sistema de 45MW / 45MWH

%upme

Unidad de Pla Energética

© Wartsila

» Se licita energia por el periodo 2026 a 2040
* Son permitidos sistemas de Almacenamiento

- SELECCION DE UN INVERSIONISTAY UN INTERVENTOR
PARA EL DISENO, ADQUISICION DE LOS SUMINISTROS,
CONSTRUCCION OPERACION Y MANTENIMIENTO DE
SISTEMA DE ALMACENAMIENTO DE ENERGIA
ELECTRICA CON BATERIAS EN EL DEPARTAMENTO DEL
ATLANTICO.

C | COMISION
N- NACIONAL
BN | DE ENERGIA

C

WARTSILA

Licitacion 2021/01

* Energia a licitar: 2.310 GWh/afio (CB+CV)
* Bloque de Suministro: 1 bloque compuesto de 3 segmentos

23h 8h 18h

733GWh 1038 GWh 539 Gwh

Energy Storage and Optimisation
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