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O Paradigma dos 3D:

Decentralisation

+ Moving from conventional
centralized top-down
power systems towards a
decentralized model.

» High presence of
Distributed Energy
Resources.

o Importance presence of
distributed microgrids for
rural electrification and
reliability improvement.

Decarbonisation

» Reduce the CO2 emissions
from power generation.

» Increase the integration of
renewable energy.

o Increase the energy
efficiency at consumption
level.

o Electrification of the
energy consumption.

Digitalisation

o Installation of sensors and
actuators for power
system monitoring and
control.

 Management of collected
data and use for business
application (e.g, optimal
operation and planning,
security improvement,
quality of service, etc.).

o Use of new IT and
communications
technologies to develop
new services in the power
system.

Figure 2.4 Six categories of flexibility measures
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Table 9. Main challegnes and best practices in European islands according to Eurlectric report

Main challenges in islands

Best Smart Grid practices

e Energy dependence (generation mainly
from fossil fuels)

e Lack of economies of scale in power
production

e Operational energy constraints and small
markets due to isolated nature

o Additional challenges to decarbonise

e Power generation plants have limited size

e Need of integrate renewable energies
without jeopardize the security of the
power system

Energy storage: several pilots in different
islands

Distributed renewable generation + DERs
Management System to maximize RES
integration

Smart net metering for promotion of small
scale PV technology

Electrical Mobility

Interconnections between islands in
specific cases - need of business cases
Islands environments are interesting for
testing Smart Grid pilots (due to reduced
size and particular condition)
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Table 10. Value proposition

of Smart Grids for power sector in Cabo Verde

Objective in Cabo

Smart Grid benefits

Verde
1. Increase electricity
from renewables

Advanced monitoring and control solutions to increase the integration
of renewable generation in the system,

Introduce flexibility for enhanced system operation under presence of
variable non-controllable renewable generation, such as storage.

2. Guarantee stability
and security

Real-time monitoring and detection of risking situation for the
system at different voltage levels, and implementation of automatic
operations to correct them,

Remote operation of controllable solutions to guarantee network
security.

Benefit demand management programs for supply and demand
balancing and peak shaving.

3. Reduce losses

Advanced Metering infrastructure for accurate measurement
Monitoring and data analytics for identification of commercial losses
Integrated AMI-billing system for commercial loss reduction.

4. Generation &
operation cost
reduction

Optimal dispatch of the generation units, enhanced by the presence of
remote control, advanced forecast algorithms, flexible resources),
Reduce the amount of reserves for secure operation of the system and,
therefore, their associated cost.

Grid upgrade investment deferral by energy flow and DER management

5. Facilitate the
integration of
Distributed Energy
Resources

Introduce monitoring and control management systems for secure
massive integration of DERs into the system,

Aggregation platforms for the dispatch of DERs, taking advantage of the
added value of the aggregated services.
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Smart Grid benefits

6. Increase the
efficiency of the
electricity consumption

Facilitate the integration level of auto-consumption in customers,
Customer consumption pattern correction,

Provide information systems for an efficient consumption
management, for example, smart lighting, smart building, customer web
portal, etc

7. Improve the quality
of supply of customers

Reduction of interruption times required to identify, isolate and restore
the supply

Advanced protection systems to identify in probable components failures.
Enhanced voltage and frequency control mechanisms.

8. ICT and Cyber
Security enhancing

Communication infrastructure and link management for distributed
intelligence.

Facilitation of new business functionalities

Guarantee the cyber security of the ICT links and systems for Smart
Grids

9. Mobility
electrification

Enable efficient management of electromobility charging
Facilitate the tariffs and information systems for customer participation
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O Programa Nacional para a

Sustentabilidade Energética

Tem como estratégia de longo prazo:

Fazer a transicao para um setor energético,
seguro, eficiente e sustentavel, sem dependéncia '
de combustiveis fosseis e garantindo o acesso
universal e a seguranca energeética.
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PROGRAMA NACIONAL PARA A
SUSTENTABILIDADE ENERGETICA (PNSE Il)

Reforco Institucional e
Melhoria do Ambiente
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Intervencao
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ww Total Renewable Installed Capacity (MW) Percentage of Renewable Energy Generation
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Storage
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* Storage and PSP % represents part of renewable generation stored and discharged through inverters or turbine
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INVESTIMENTOS EM CURSO

www.governo.cv
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Vision

“A digital, distributed
and reliable grid for
efficient and secure
operation of power
system and energy
market, supporting
sustainable energy
transition and
customer
empowerment.”

CV Smart Grid Road Map - priority projects

Objective

Short term (2021)

Medium term (2025) Long term (2030)

P — (Advanced RES forecasting procedure revision & SCADA implementing|

’ —_—
share increase || . s mana_ge.mertmodule ]

| implementation in SCADA/EMS

5 Sustem TOU tariff revision and implementation (data collection and billing)

) b)'ll' ‘Market revision for RES and ESS| ( Vohtage VAR optimisation )
stability | participation in Anciliary services | g P

-
3. Loss [( : . SmartMeter (ANN) Deoployment ] {Advanced Outage Management]
reduction e e =V | Data Analytic Fraud Pevention | System
customeraccount mlgratlon )
4.Gen. & Op. | = 5 ) ) [ Advance Asset Management ]
cost reduction DR program implementation ] [ DSM program implementation ] System Implementation
: [ Auto-generation Connection :
5. On-grid DER || p/ocedure (Tech. Assessment) l [ Demand and Generation ]
Management DER modulein SCADA/DMS Agmahon Platform
o, mneray _SmartBuilding Control System |
. Protection Selectivity Study
s Ql'lla"ty o8 { Unified quality index procedure, measure and register ]
i (using SCADA and AMI data)
8.I1CT and CS | IT dept. re-structuring | [ Security policy development and monitoring ]
Enhancing : Communication requirement assessmentand assignation :
e Public EV charging infrastrature Implementation
9. E-Mobilit
ooy [ G2V module implementation ]I
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» Caracteristicas principais do aproveitamento:

MW

MWh
MWh

20
7.64
152.9
226.0
67.5

0.360
301.5
45000

0.320
88.5
40000

2.0
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1.6
292
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Feasibility Study ECObO e
- INCEPTION REPORT Portugal ARTELIA
- D182 - DETAILED GEOLOGICAL AND GEOTECHNICAL ASSESSMENT REPORT
- D3 - HYDROLOGICAL (WATER AVAILABILITY) ASSESSMENT
- D4 - ASSESSMENT OF THE ENVIRONMENTAL AND SOCIAL CHARACTERISTICS AND RISKS
. D5- SITE ASSESSMENT REPORT
- D6 - STUDY OF ALTERNATIVE LAYOUTS
- D7A - GRID CONNECTION AND DYNAMIC STABILITY STUDY
- D7B - PSP OPERATION AND REMUNERATION MODEL
- D7C - ENGINEERING AND ECONOMIC DESIGN
- D8 - PRELIMINARY ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
- D9 - FINANCIAL ANALYSIS AND IMPLEMENTATION STRATEGY
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Configuragao espacial do sistema elétrico em 2030
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Producao de energia eolica

Monthly wind generation

average 2015-2020
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Producao de energia solar

narejo solar 1 minute generation- 11/3/2021

» Menos sazonal do que a energia edlica

(w
ST

Monthly solar generation
average 2015-2020
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« Ageracao &, de um modo geral, bastante previsivel, mas

« Em 30% dos dias a produgao atual é muito irregular com variagdes superiores a
25% de um minuto para o outro (situagao nao expectavel)



~Exploracao da Central Reversivel-em 2030
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Exploracdo da Central Reversivel- Semana de Fevereiro (vento)
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Servigos tipicos de uma Central de transferéncia de energia

Servicos de
Balanco de
Energia

Servicos
IO UIEIES

Servicos de
Infraestruturas

de
Transmissao

Gestao
Energética
de Clientes

Deslocamento
temporal da
energia elétrica
(arbitragem)

Regulacao

Diferimento da
atualizacdo da
transmissao

Qualidade
Energética

Capacidade
de poténcia

Reservas
girantes, nao
girantes e
suplementares

Alivio do
congestiona-
mento da
transmissao

Fiabilidade
energética

Controlo da
Tensao

“Black start”




Servigos de rede da Central de transferéncia de energia

- Reserva de energia minima de 150 MWh

- Capacidade firme: 20MW

- Disponibilidade: >95% entre manutencgdes principais

- Capacidade de participar na geracao (as per Grid code)
- Capacidade de participar no consume de energia

- Queda de 4 a 6% em modo de turbinamento
- Entre velocidade em vazio e carga total, em 10s

- Entre turbina parada e geracao a plena carga em menos de 2 minutes
- Entre bombas paradas e pleno consumo em menos de 3 minutes

- Alteragao de modo de funcionamento em menos de 2 minutos

- De acordo com o Cddigo da Rede
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Balanco Energético Anual de Armazenamento Bombeado
fonte: Dados do Estudo de Viabilidade Coba/Artelia

Parametro Quantidade
Excedente de RE (edlica e fotovoltaica) 57 GWh pa
usado para bombeamento

Despacho de energia proveniente do 38.5 GWh pa
armazenamento bombeado

Energia térmica deslocada da rede pelo 38.5 GWh pa
PSH

Reducao no consumo de 6leo diesel 22%




PR T
RESERVATORIO INFERI
‘ - I(,', ~




>

YVV VYV YV YVYVYYVY

Infraestruturas:

Reservatdrio Superior
Reservatdrio Inferior

e

Canal de regularizagéo da linha de agua

Conduta forcada

Central hidroelétrica / Estagdo de bombagem

Agude de derivagéo
Sistema de dessalinizagéo.
Estradas de acesso

Linha de transmissé&o de energia

HYDROELECTRIC POWERHOUSE
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> Reservatorio Inferior e canal de re

qularizacéo d
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» Vista 3D da central hidroelétrica e estagdo de bombagem

DB L | 2 x10 MW Pelton turbines
ot Bt Y ) 4x5 MW fixed speed pumps

.......
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» Acude de derivagao
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