
PORTUGAL SOLAR MULTIPLE CSP

Why is solar power important in Portugal?

Download FREE Sample Now! In the last decade,solar power capacity has grown tremendously to become

the fastest-growing source of renewable energy in the world. Solar power directly contributes to the Portugal's

energy security and independence,as well as helping to meet rising electricity demand and CO2 emission

reduction goals.

Can a solar multiple SM2 power a CSP plant?

A CSP plant with a solar multiple SM2would have a solar field twice as large and a thermal energy storage

system large enough to store the energy produced by the second solar field during the day (Figure 4).

Thus,one solar field will directly drive the turbine,while the other solar field will serve to fill the storage for

night time operation.

Is CSP a viable alternative to solar PV & wind?

Cost declines make CSP a more compelling complementto expand solar PV and wind capacity by providing

crucial system flexibility. Hybrid configurations with PV and CSP are also increasingly economical. Integrating

12+hours of thermal storage is now feasible at reasonable costs,enabling full dispatchability.

Is CSP on a par with offshore wind power?

Such a low LCoE puts CSP on a parwith offshore wind power. However,given that the global average costs

of power generation from solar PV and onshore wind are now reaching fossil fuel cost parity,CSP must

continue pushing down costs despite recent record project tariffs.

Can a CSP plant provide base or intermediate power?

In order to describe the capability of CSP for providing base, intermediate or peaking power, we have

developed a simple model of the achievable annual full load operating hours in solar operation mode as

function of plant configuration. The configuration of a CSP plant is best described by the so called Solar

Multiple (SM).

How much does CSP cost?

Capital costs for CSP fell 50 % in the last decade to $3000-11000/kW. Adding 6-15 h of thermal storage at

$20-60/kW is now considered economical. A global transition to sustainable energy systems is

underway,evident in the increasing proportion of renewables like solar and wind,which accounted for 12 % of
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global power generation in 2022.

However, this study introduces a low-cost approach

to CSP in Brazil by describing and simulating the

operation of hybrid CSP plants that use sustainably

managed biomass in Brazil's semiarid northeast.

Biomass hybridisation of a CSP plant with a solar

multiple (SM) of 1.2 and a biomass fill fraction (BFF)

of 30% can generate electricity at 110.

Diese Technologie gilt als Hebel zur Senkung der

Kosten f?r die konzentrierte Solarthermie

(Concentrated Solar Power ??? CSP). Denn das

Salz wird hier auf eine Temperatur von 560 Grad

Celsius erw?rmt, wodurch der Wirkungsgrad der

gesamten Anlage im Vergleich zu den mit 400 Grad

Celsius niedrigeren Temperaturen bei der Nutzung

von Thermo?len 

Concentrating solar power (CSP) refers to the

generation of electricity from concentrated direct

normal irradiance (DNI) from the sun.  Given the low

energy density and intermittent nature of the solar

resource, an important design parameter for CSP

plants is the solar multiple (SM). SM relates the size

of solar field to the energy demand of 
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The "actual field thermal output" design variable

shown on the Solar Field page depends on the solar

field aperture area, which you can control either

using Option 1 solar multiple, or Option 2 field

aperture on the System Design page.

Concentrating Solar Power (CSP) is a type of

renewable energy (RE) that uses the sun's energy

to generate electricity and process heat. CSP plants

can also be used for desalinization and Solar Fuels

applications.  The Solar Multiple describes the

relation of the installed solar power to the power of

the motor block. An over-sized power plant 

furnace, the solar multiple (SM) needed to achieve

full load operations of the power plant on a given

design summer day was obtained as 1.47. Then,

this SM value was used to simulate plant 
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the most promising concentrating solar power (CSP)

technologies. Portugal has a great potential for

concentrated solar power and namely for

atmospheric air volumetric central receiver systems

(CRS). Several CSP projects were selected in a

recent Portuguese call, namely a 4 MWe

atmospheric air volumetric CRS.

A CSP plant with a solar multiple SM2 would have a

solar field twice as large and a thermal energy

storage system large enough to store the energy

produced by the second solar field during the day 

The CSP plant with SM equal to 1.5 and the 6 h

TES system was selected because the influence of

the solar multiple in the LCOE is lower for the 6 h

TES system than for other TES sizes and also 
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Tomando em considera??o o caso de Espanha,

porque em termos de irradia??o solar ? bastante

semelhante a Portugal, uma das grandes vantagens

apontada pela PROTERMOSOLAR (Associa??o

Espanhola para a Promo??o da Ind?stria

Termosolar) ? n?o s? a complementaridade que o

CSP com armazenamento pode trazer ? tecnologia

solar ???

translating the hourly direct (beam) normal solar

radiation to the hourly electricity production. The

required input data are reduced to the following: (a)

Common parameters ??? normal beam radiation

Ib,n; design value of solar radiation Ib,des; solar

???eld (SF) aperture/mirror area Asf or solar

multiple SMcsp (the ratio of SF and power

combination with the solar resource (energy coming

from the sun), the relative sizing of these three

components (the solar field, storage tank, and

power block) determines the capacity factor of the

plant. A smaller solar field results in reduced

thermal energy delivered to the power block and a

lower capacity factor.
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CSPPLAZA? 1/4 ?solar multiple,? 1/4 ?,,???solar

multiple???

The average capacity value of plants evaluated

ranged from 45%???90% with a solar multiple

range of 1.0???1.5. When introducing thermal

energy storage (TES), the capacity value 

Concentrating solar power (CSP) plants are one

renewable technology currently being deployed both

in the United States and internationally. For

planners, CSP has a 

Concentrated Solar Power (CSP) technology is

proving a feasible option in the quest to produce

affordable renewable energy worldwide. CSP plants

produce electricity from the heat produced by the

sun.  The role of solar multiple became crucial: an

increase from 2.0 to 2.5 resulted in a 12 % increase

in the capacity factor. However, this came 
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For CSP systems, the decision variables considered

in the optimal sizing model extend beyond the

installed capacity to encompass the capacities of

SF, TES and PB. Indicators like solar multiple [51],

storage hours and the rated power of PB are

commonly used to measure the scale of these

subsystems. Additionally, if the CSP system

includes a 

Biomass hybridisation of a CSP plant with a solar

multiple (SM) of 1.2 and a biomass fill fraction (BFF)

of 30% can generate electricity at 110USD/MWh.

The high direct normal irradiation (DNI) and the

availability of local low-cost biomass in Brazil's

semiarid northeast suggest the possibility of

developing a CSP industry capable of supplying 

The sizing of solar energy power plants is usually

made using typical meteorological years, which

disregards the inter-annual variability of the solar

resource. Nevertheless, such variability is crucial for

the bankability of these projects because it impacts

on the production goals set at the time of the supply

agreement. For that reason, this study aims ???
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The CSP plant with SM equal to 1.5 and the 6 h

TES system was selected because the influence of

the solar multiple in the LCOE is lower for the 6 h

TES system than for other TES sizes and also 

The concept of a hybrid concentrated solar

power???photovoltaic system (CSP/PV) to generate

the electricity need is one of the most interesting

concepts of hybridization in recent years.

First, as the base-case scenario, the hybrid solar

plant was optimized for a European location, Evora,

in Portugal (38.5?N, ???8.0?E) and considering a

CSP capacity of 100 MWe. This location is

characterized by an annual Direct Normal Irradiance

(DNI) of 2000 kWh/m 2 /year and an annual Global

Horizontal Irradiance (GHI) of 1800 kWh/m 2 /year.

(C) 2025 Solar Energy Resources 8 / 11 Web: https://www.gebroedersducaat.nl



PORTUGAL SOLAR MULTIPLE CSP

The trade-off between solar multiple and thermal

storage capacity is crucial in achieving cost-effective

power generation in CSP plants. The solar multiple

expresses the ratio between the thermal energy

captured by the solar field and that required to

operate the power cycle at a  (Portugal), operated

by the German Aerospace Centre (DLR) and 

Our goal is Tracking Global CSP, Connecting CSP

Man. Tel? 1/4 ?+86-10-85618022 E-mail:

news@cspplaza Add: Room1109,HuaSheng

International Tower,NO.12 YaBao Road, Chaoyang

District,Beijing,China  Spanish CSP expertise is set

to feature in Portugal's first solar plus storage

auction. (Image credit: REUTERS/Nacho Doce) 

This paper reports on economic optimization of

solar parabolic power using solar multiple by varying

the area of the collector sizes with and without

thermal storage. The principle design factors

influencing the technical performance of a solar

parabolic plant have been presented. These factors

include solar parabolic collectors, receivers, thermal

storage, solar multiple and ???
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Table 3 - Main inputs used for the Trapani

simulation in SAM CSP plant Value Units Installed

CSP Power (trough using oil as HTF): 99 net MWe

(110 gross) Thermal Storage with Molten Salts 13

Hours Rated cycle conversion efficiency: 37.74 %

Condenser temperature for Rated Cycle conversion

efficiency 35 ?C Solar multiple * 3 - Irradiation at 

Feature papers represent the most advanced

research with significant potential for high impact in

the field. A Feature Paper should be a substantial

original Article that involves several techniques or

approaches, provides an outlook for future research

directions and describes possible research

applications.

? 1/4 ? solar multiple ? 1/4 ?,,??? capacity factor ?

1/4 ?, 
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MED Parallel system powered by Concentrating

Solar Power (CSP). Model and Case study: Trapani,

Sicily S?rgio Casimiro1,2, Jo?o Cardoso1, Christos

Ioakimidis2, J. Farinha Mendes1, Carmelo Mineo3,

Andrea Cipollina4 1 Laborat?rio Nacional de

Energia e Geologia, Lisboa, Portugal. 2

MIT-Portugal Program, Sustainable Energy

Systems, Lisboa, Portugal

Biomass hybridisation of a CSP plant with a solar

multiple (SM)  The highest contribution of

geothermal energy was found in 2015 in Italy

(3.5%), Portugal (0.8%) and Slovenia (0,7%).

Hydropower was the biggest in 2015 in Sweden

(14.2%), Austria (9.6%) and Slovenia (5.0%). The

highest coefficients of variation of the share of

electricity from 

A CSP plant with a solar multiple SM2 would have a

solar field twice as large and a thermal energy

storage system large enough to store the energy

produced by the second solar field during the day 
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