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1. PROJECT FRAMEWORK AND STAKEHOLDERS

Losses Reduction and Power Quality Improvement Program

Component 3

= Grid Studies

= Renewable Penetration
Guidelines

" Project Implementation

Pilot Storage
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1. PROJECT FRAMEWORK AND STAKEHOLDERS
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Losses Reduction and Power Quality Improvement Program
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Installation of Battery Energy Storage System de 1MW / 1MWh;
Installation of shunt reactor 1MVAr for reactive power mitigation.

European Investment Bank

Contractor: SAET
Amount: 1.450.000 €
Signature date: December 2019
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2. WHY OF CHOSEN SAL ISLAND FOR PROJECT IMPLEMENTATION

v Population : around 36 Thousand hab

v Length: 30 km
v Area : 219,8 km?

CEINETERLE e CABEOLICA

- Power Station Wind Farm (IPP)
v
Most Turistic Island of Cape Verde 13,5 MW (actual) 7,65 MW

POWER SYSTEM BASIC CHARACTERISTICS

v' Max. Electra Demand : 12,1 MW (Year: 2021)
- Including APP system Load
v Annual Electra Prodution: 58 650 MWh( Year: 2021)

PV FATIMA

IPP
2,25 MWp

APP
Independent Producer
Thermal + PV
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2. WHY OF CHOSEN SAL ISLAND FOR PROJECT IMPLEMENTATION

2018 2019 2020 2021

26.4% 27.6 28.3% 29.3%

CEINETERLE e
Power Station

v’ Currently is the Island with the 13,5 MW (actual)
Highest Penetration Rate

CABEOLICA
Wind Farm (IPP)
7,65 MW

v" Curtailment of Wind Farm injection
is being applied to Prevent System

instability
v' Ongoing projects to increase RE APP PV FATIMA
Installed Capacity Independent Producer PP

2,25 MWp

Thermal + PV
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3. LOCATION OF PILOT BATTERY STORAGE SYSTEM AND GRID CONNECTION

SAL ISLAND

. : = - : PALMEIRA
18 [ SR =P row

ESPARGOS 20 KV
DISTRIBUTION STATION

- —————

CABEOLICA WIND FARM

1C

s s s e . . European o -
! Ministério da Industria, ’ I Investment Rfdu:sstcr?e-P %rrf:gr":sﬁzceil‘:kammer , Q{gﬁf’fAND
W=/ | Comercio e Energ|a Bank The € bant " Camara de Comércio e Industria i SN

Luso-Alema MADE IN GERMANY




\ i
cLeerea VIl GERMANO - CAPEVERDEAN SYMPOSIUM FOR ENERGY
ﬂ.\.—/ 1 MWh OF BATTERY ENERGY STORAGE IN SAL ISLAND A PILOT PROJECT WITH CHALLENGES AND BENEFITS

4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

Physical Logical

v' 1MW / 1IMWh AT PCC
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4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

SHUNT REACTORS

Physical
Compon.

ESPARGOS

BESS SWITCHING DISTRIBUTION STATION
STATION

BESS CONTAINER [l l l
1

BUILDING
3D VIEW

| |
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4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

Physical
Compon.

Battery room
Control room

Power Converter Room

European Deutsch-Por che
O | Ministério da Ind LlStrIa, I Investment Ind tst ie- rtdgHandelskammer I\GAILEELASEAND
| ComerC|O e Energla Bank The €A hank - Eas'ga;\a‘ecr;aComercxo ¢ Industri ERERCISAITENE

MADE IN GERMANY




\
cLecTRA
i

VIIl GERMANO - CAPEVERDEAN SYMPOSIUM FOR ENERGY

g 1 MWh OF BATTERY ENERGY STORAGE IN SAL ISLAND A PILOT PROJECT WITH CHALLENGES AND BENEFITS

4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

Physical
Compon.

o’ Vo’ Vi S Vg S
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BATTERY
ROOM

16 Modules
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Energy:
= 104 kWh

Nominal Voltage:
= 828.8V

Voltage range:
= 672t0941V

Capacity:
= 126 Ah

O

Module (cells)

Technology:

= Lithium-ion battery

=  NMC - nickel, manganese,
and cobalt

Voltage:

= 42 to058.8V, per module
= 3to4.2V, percell
Energy:

= 6.5 kWh per module
= 233 Wh per cell
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4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

Physical
Compon. I | | (S [

POWER CONVERTERS RDDM

1
2 PLC Controler

3 Auxilaries LV Control Painel
4

5

HVAC

Fire detection system

MITTELSTAND
GLOBAL

ENERGY SOLUTIONS
MADE IN GERMANY

European Deutsch-Por che
| Ministério da |r|du5trla, ’ I ' Investment Indt;(st rie- ur:dgHandeIskammer
|ComerC|o e Energia Bank o el et Camara de Comércio ¢ Indistri




Cllttl'l‘m VIiIl GERMANO - CAPEVERDEAN SYMPOSIUM FOR ENERGY

—_ﬁ"' 1 MWh OF BATTERY ENERGY STORAGE IN SAL ISLAND A PILOT PROJECT WITH CHALLENGES AND BENEFITS

4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

Physical

DC SIDE

Max Voltage:

2 _m = 1000V

Max Current: l .

N

ominal Voltage:

= 380V (+/- 10%)
Frequency:

= 50Hz

Rated Power:
( 550 kVA (per PCS)/

= 1250 A (Total)

8 k 500 A (per PCSD
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4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS

External Sensor fF—————————

D1/00/RS485 . r BATTERY MANAGEMENT SYSTEM

a0

5S¢ Warning S : i .
byt € g Status Total Power(k¥) Protection Status

= [
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4. PILOT BATTERY STORAGE SYSTEM DESIGN AND COMPONENTS
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5. FUNCTIONS & APPLICATIONS OF PILOT STORAGE SYSTEM

NS

| Ministério da Inddstria,
| Comércio e Energia

BESS
Functions

Autonomous On Demand

BESS response is BESS response is based on
autonomous based on setpoints introduced by
events and pre determined Operator

settings
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5. FUNCTIONS & APPLICATIONS OF PILOT STORAGE SYSTEM

Raneumtie generated W”y‘\; o Supply power E:::: s MO0 pwEs
/
BESS TSR ALy DA A

Functions AUTONOMOUS FUNCTIONS < V’g-p: WWWWW

= Capacity Firming (RESF) ldbadbbdddc b | © \

" Frequency Sensitive Mode (FSM) ’
AUTONOMOUS \\ t ap

= \oltage Control (Q (U) -REG) ‘ —\ ! O

= Power Factor Control - COSPHI-REG , \
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5. FUNCTIONS & APPLICATIONS OF PILOT STORAGE SYSTEM

BESS

Eunctions ON DEMAND FUNCTIONS

= (P) - Active Power (kW)

GOl e T = (Q) — Reactive Power (kVAr)

= Dispatch program
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6. CHALLENGES AND BENEFITS

Best System
Site and
Choose of Location XFOJE;E;;?;;
Best Storage PP
Technology For RE
Increasing
First Storage
Projet T System
Integration
Covid-19 Life Time of
End of Life Batteries
destination
of Batteries
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INCREASE OF
RE
PENETRATION
ENERGY IMPROVE
TRANSITION SR
MILESTONE SR
KNOWLEDGE ADD
OF TO GRID
EXPERIENCE
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DAN KE Arikson Santana

Project Manager
Engineering Dept. — UGAO
THANK YOU FLECTRA.SA
a.santana@electra.cv
arikson.santana@gmail.com

+238 9855617
www.electra.cv
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