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ENERGY STORAGE TRENDS: 
WHAT’S DRIVING THE MARKET?
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Energy market in transition

2014

1H 2020

Renewables now the lowest cost source of electricity

Over the past decade, renewables have become 
the lowest cost source of new generation in countries 
representing over 82% of world GDP.
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Annual New Built Generation by Type

Coal Gas Nuclear Hydro
Wind Solar Other renewables Oil
Battery Pumped hydro Peaker gas

Capital has flowed to renewables; in 2020, renewables 
energy projects captured nearly 50% of all new generation 
built. By 2030, analysts estimate that to rise to 67%.

Source: BloombergNEF New Energy Outlook 2020
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Market Sizing
The Big Picture: Annual market installs to double by 2025

Energy Storage and Optimisation
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• According to Bloomberg New Energy Finance, batteries have undergone an 18% learning curve compared to 
39% for solar and 14% for wind

• Current pricing is supporting accelerated growth both among transportation sector and stationary storage

Energy Storage and Optimisation

Industry Drivers Forming Tailwinds for Storage
Aggressive price makes storage competitive with conventional solutions
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Energy Storage Growth

Global market adopting Energy Storage as 
core flexibility tool to enable clean energy 
transition across the grid

Storage part of a successful transition to 
renewable energy

Global energy markets are adapting 
markets/rules to enable storage benefit 
realisation both technically and economically

Energy Storage and Optimisation

Wärtsilä is ideally positioned to enable 
this transition as a provider of Flexibility 
Solutions (ESS/Engine+, Hardware) 
combined with the GEMS Digital Energy 
Platform (Software)

Together these solutions serve to 
connect energy assets (Solar, Wind, 
Engines, ESS, etc.) to energy markets 
via the GEMS Digital Energy Platform 

Market Drivers: Wärtsilä Positioning:

As storage cost curve declines and energy markets open revenue streams, 
storage market expands exponentially over the coming decade(s)
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WÄRTSILÄ ENERGY
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The world’s leading hybrid power systems provider
integrating thermal, renewables and storage

WÄRTSILÄ ENERGY BUSINESS

Global energy storage leader and 
engine-based power plants systems 
optimiser with 1.5+ GW deployed or 
under contract globally

Powered by advanced GEMS 
Digital Energy Platform technology, 
designed to optimise battery life and 
maximise battery monetisation strategies 

Unprecedented capabilities to 
integrate and manage assets into 
a unified energy future—engines, 
solar, wind, and energy storage

BEST-IN-CLASS CONTROL A HYBRID FUTURE REALISED

Energy Solutions and Optimisation
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Over 1.5+ GW in operation, deployed or contracted

10 Energy Storage and Optimisation

Highlighted experience in: grid-scale energy storage

AMER Region

Canada:        13 MW
California: +150 MW

ERCOT: +350 MW
PJM: 40 MW

Utility: 120 MW
Islands: +100 MW

Mexico 10 MW

AFEU Region

UK: 200 MW
Scotland: 10 MW

Germany: 20 MW
Hungary: 6 MW

Mali: 17.3 MW
Islands: +6 MW

Singapore: grid reliability, 
renewable integration; 2020

Southeast Asia: grid stability 
and peaking; 2020/21

Australasia Area
Success contracted 
or deployed: 
342MW/320MWh

Australasia Region
Project Pipeline: 1.2GW/1.8GWh

GLOBAL FOOTPRINT
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Full EPC Capability

• Storage an integral part 
of emerging infrastructure 
in high renewables 
penetration case

• Hybrid Power Plant model 
large untapped market

Wärtsilä’s energy storage expertise:

Energy Storage and Optimisation

GEMS Software

• Leading energy 
management software

• Future-proofing for flexibility 
and no stranded assets

• Optimisation of technology/ 
asset mix and modelling 
for best ROI

O&M based 
in region

• Global offices

Optimisation
of technology mix 
for best TCO 
(Total cost of ownership = 
CAPEX + OPEX)

• Technology neutral

Proven global energy 
industry expertise

• Clean safety record

• Proven in the field, 
across the globe

WÄRTSILÄ ES&O
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GEMS Solutions Suite 
GEMS: The leading 
energy system 
management platform

Optimised Flexible 
Generation

Fleet Director

Power Plant 
Controller

Grid Controller

IntelliBidder

Analyzer

Secure, flexible, 
scalable

Deployed in 70+
projects globally

Optimises all 
generation assets

Energy Storage and Optimisation

A suite of proprietary software 
products developed for building, 
monitoring and intelligently 
operating power plants and 
energy resources

What is GEMS?

GEMS Digital 
Energy Platform

ENERGY STORAGE AND OPTIMISATION
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USE-CASES, 
PROJECT REFERENCES
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ES&O SOLUTIONS + APPLICATIONS
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ESS PRODUCTS + SOLUTIONS
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SOLAR+ STORAGE
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+ =
Dispatchable solar power

Firm power plant capacity

Solar energy shifting

Grid support services

Solar+ Storage is part of the 
Renweables+ hybrid solution 
from Wärtsilä that combines 
PV power generation 
(and wind, project specific) 
with energy storage

Storages enables 
PV energy to 
be dispatched 
at will

Smart/AI-enabled control 
via GEMS can support a 
variety and combination of 
applications to maximise
the value of the energy 
produced by the power plant 

Mitigate 
curtailment or 
clipping
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TYPICAL APPLICATIONS

Others

Energy Storage and Optimisation

Like capacity firming, the 
battery complements PV 
power generation to smooth it 
and control the ramp on/off 
caused by intermittency and/or 
ramp as the sun goes up and 
down every day

Ramp rate control:

Leverage the energy storage 
system to provide voltage or 
frequency regulation services 
to the grid

Voltage and/or 
frequency regulation:

Leverage the energy 
storage system to provide 
black start services to 
the grid

Black start:
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Grid-balancing 
services for 
clean, smart and 
flexible power

PIVOT POWER, UK

Energy Storage and Optimisation

The projects will provide 
balancing services for the UK grid, 
including frequency response, 
electricity market trading and 
reactive power services

GEMS software will optimize various 
assets and future-proof resources 
under a single portfolio—storage, 
EV infrastructure, grid fluctuations

Both projects will reach COD in summer 2021.

Two 50 MW / 50 MWh 
EEQ energy storage 
systems to accelerate 
a clean electric future 
in the UK

Transmission-connected 
energy storage and 
high-volume power 
connections will provide 
essential capacity
for rapid EV charging 
infrastructure

The projects will contribute 
to greater UK National Grid 
stability and flexibility, 
improving route to market 
for clean power solutions
and reducing carbon 
footprints

Cowley, Oxford Kemsley, Kent
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Engine+ hybrid solution will address VIWAPA’s need for a 
power generating facility that can burn both propane and light 
fuel oil, as well as deliver improved system reliability with 
state-of-the-art energy management technology—GEMS

First dual-fuel hybrid power plant contract, 
the Randolph Harley Power Plant Project

GEMS will use weather and load forecast to optimally 
dispatch all assets

St. Thomas peak load: 65 MW

GEMS and storage will improve grid reliability, and 
reduce fuel consumption, engine run hours, and LCOE

The plant is expected to be in full operation by 
Spring 2022

Flexibility to improve island 
grid stability

A 36MW of Wärtsilä engines and a 9MW/18MWh energy storage 
system to be delivered to the U.S. Virgin Islands Water and Power 
Authority (VIWAPA) on the island of St. Thomas

First installation of Wärtsilä LG engines with the 
capability to burn both liquid petroleum gas 
(LPG) and light fuel oil (LFO)

Energy Storage and Optimisation

VIWAPA, U.S. VIRIGIN ISLANDS

GEMS to integrate all assets in the island (installed capacity ~200 MW), 
including distributed solar located on neighboring St. John island.

19
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70 MW energy storage and GEMS energy 
management system includes full equipment 
delivery to a renewable developer in the 
California Independent System Operator 
(CAISO) energy market

GEMS integrates existing wind while simultaneously 
optimizing multiple generation assets 

The system provides ancillary services and facilitates 
energy arbitrage; purchasing electricity from the market 
when prices are low and selling stored energy back into 
the market when short-term costs rise

Performance optimization and 
increased value streams in CAISO

20

Storage system is co-located with wind at 
an existing wind farm in California; Wärtsilä’s
largest energy storage deployment tied to a 
renewable resource in the western U.S. 

CALIFORNIA, USA

Energy Storage and Optimisation
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GEMS to optimize energy production at a fuel-dependent, 
energy-intensive operational mining facility 

Short payback period with long-term savings

Maximized asset efficiency and hybrid system 
optimization for improved power reliability

Sustainable clean energy solution: 
reduced carbon emissions and operational costs

Delivery expected late 2020

Microgrid control at a remote 
off-grid African mine 

21

17.3 MW/15.4 MWh energy 
storage solution for a remote 
off-grid mine

Integrates multiple renewable assets, 
including existing 30 MW of solar and 
64 MW power generator 

FEKOLA MINE, MALI

Energy Storage and Optimisation
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Enabling 100% renewables for the island of Graciosa, population ~4,000

Boosts renewable energy consumption

Eliminates the dependency on 
17,000 liters of diesel per month

Delivers both economic and 
environmental benefits

Dispatch optimization, solving unit 
commitment

Tertiary control, secondary control

Spinning reserves compliance (N-1)

Load forecasting, renewable forecasts

Grid forming battery inverters

Capable of operating grid without diesel 
gensets running

The Graciosa Hybrid Renewable Power Plant 
will enable 1 MW of solar, 4.5 MW of wind 
power and 6 MW/3.2 MWh energy storage

Integrates renewable energy sources 
while simultaneously optimizing multiple 
generation assets

GRACIOLICA LDA, AZORES (PORTUGAL)

Grid control, integration 
and optimization

Energy Storage and Optimisation
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Introduce disruptive,
game-changing
software products 
and technologies to the 
global power industry

storage.wartsila.com

EXTERNAL




