
Hybrid microgrid with solar, wind  

and electrical energy storage system  

to replace Genset production

MICROGRID SYSTEM  
(7.4 MW / 3.2 MWh EESS)

Graciólica Hybrid PV 
Wind and Energy  
Storage System 
Graciosa Island - 2018



Graciosa is an island of 4,500 

inhabitants in the Atlantic Ocean 

that is part of the Portuguese 

Azores, 1,600km away from the 

Portuguese mainland.  In the past, 

100% of Graciosa’s 13.6 GWh  

annual load was provided by diesel 

generators, requiring more than  

3.3 million liters of diesel very year.

Leclanché installed a 7.4 MW / 3.2 MWh Lithium Titanite Oxide (LTO) 

battery energy storage system (BESS) for a microgrid featuring a 4.5 MW 

wind farm, a 1 MW solar PV plant and a diesel generator plant.  The BESS 

compensates for the highly variable renewable energy production, provides 

voltage and frequency control, and has grid-forming capability if needed.

Diesel generation is now used almost exclusively for backup power, decrea-

sing overall diesel consumption by more than 65% and resulting in annual 

fuel savings of € 1.9 million. Leclanché’s microgrid solution was provided on 

a turnkey basis and includes a 20-year lifetime performance warranty. 

The rapid variations in electricity production from wind and solar PV 

require the BESS to be able to charge and discharge rapidly and achieve 

a high cycle count without experiencing too much degradation. LTO cell 

technology is uniquely capable in this regard, retaining 80% of its nomi-

nal capacity after more than 20,000 cycles. Given the 20+ year power 

purchase agreement and the high cycle count required by this applica-

tion, LTO is the only technology that both guarantees optimal perfor-

mance and minimizes maintenance expenses over the lifetime of this key  

infrastructure asset.  
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The Challenges

The Solution
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