
MADEIRA’S BATTERIES ENERGY STORAGE 
SYSTEMS: IMPACTS AND RESULTS

( B ES S  P O R TO  S A N T O  |  B ES S  V i t ó r i a  ( M A D E I R A ) )

Funchal, 10th November 2023 - CE4EUisland: BESS RAM                  - Luís Gouveia (EEM)



Co-financed by POSEUR (Cohesion Fund):

BESS Porto Santo (CBPS)  

Nominal Power: 5,4 MVA / 4,3 MW
Capacity: 3,3 MWh
PA: 06/2020

Nominal Power: 23,7 MVA / 15 MW
Capacity: 16,4 MWh
PA: 09/2022

|  BESS Madeira-Vitória (CBM)
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BESS Porto Santo | BESS Madeira-Vitória – Objectives

Turn off diesel thermal
generators

(at least 1 generator off
permanently – 4 MW | 15 MW)

Spinning
Reserve

Incremental 
hybridization for 

increase of renewable
energy integration

Reduction of
CO2 emissions

Reduction of
RE curtailment

Better grid 
stabilization and 

security of supply 
by improving key 
parameters of the 

electrical grid 
(frequency & voltage): 

- stronger grid

Reduction of
maintenance costs 

(Thermal Power Plants)

RES intermittency
effects smoothing Source: EEMSource: EEM

ENERGY TRANSITION
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** BESS Vitória (Madeira)* BESS Porto Santo

Frequency Droop *(1%)

Voltage Droop *(6%)

Active Power

Reactive Power

BESS Porto Santo and Madeira - Operating Modes

Operating Modes

Grid Forming

Speed Droop Primary Control + Secondary Control + 
Synchronous Time Regulation:

“Isochronous speed control emulation”

Grid Following

Speed Droop

Frequency Reference

Voltage Reference

Setpoints:

Reference:

Setpoints:

according to the electrical grid needsaccording to the electrical grid needs

Frequency Droop **(0,75%)

Voltage Droop **(6%)

Active Power

Reactive Power

#CE4EUisland MADEIRA’S BATTERIES ENERGY STORAGE SYSTEMS: IMPACTS AND RESULTS                10th November 2023  I    4



BESS Porto Santo – Impact & Results I

“Isochronous speed control emulation”

Speed Droop Control: Frequency Droop = 2 %

 Substantial reduction of frequency variation achieved: 

 Substantial improvement in the quality of service provided to customers:

Source: EEM
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BESS Madeira (Vitória) – Impact & Results I

Without BESS
5th December 2021
Average Load Demand: 93 MW

With BESS
6th June 2023
Average Load Demand: 102 MW

Source: EEM
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BESS Madeira (Vitória) – Impact & Results II

C.T.Caniçal – Engines Tripped
23rd of June 2023
Instant Load: 73 MW
Power Lost: 16 MW

Source: EEM
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- Mr. Luís Gouveia (Madeira’s BESS EM)
lmgouveia@eem.pt

- https://eeminov.eem.pt/cb/

Source: EEM

Mr. Diogo Vasconcelos (Madeira’s BESS PM)

dvasconcelos@eem.pt

https://www.linkedin.com/in/diogovasconcelos

- Mr. Agostinho Figueira (Director – BESS

Coordinator)
afigueira@eem.pt
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