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Introduction and Objectives

Resultados días referencia Resultados anuales

Dynamic Virtual Power Plant DVPP

• The main objective of POSYTYF project is to group several renewable and non-renewable energy sources into a Dynamic Virtual Power Plant

(DVPP) to increase the share of Renewable Energy Sources (RES) in modern power grids, maintaining the stability of the grid.

• DVPP is a way to aggregate dispatchable/non-dispatchable RES in such a way that resources can be managed internally, in order to provide sufficient

flexibility, reliable power output and grid services.

• To achieve the final objectives of this project, different simulation models of RES technologies have been developed, including a solar thermal power plant

with parabolic-trough collectors.

Solar Thermal Electricity (STE) plant simulation model

Solar Field (SF): 

• 160 loops of parabolic-trough collectors 

• 4 or 6 collectors per loop 

• thermal oil (diphenyl oxide/biphenyl, e.g. Therminol® VP1) as heat transfer fluid (HTF)

• mass flow rates between 300 and 1400 kg/s 

• nominal HTF temperatures at the outlet and the inlet of the solar field: 391 °C and 298 °C

Thermal Energy Storage (TES): 

• two-tank system (hot & cold tanks at temperatures 386 & 292 °C)

• molten nitrate salts (Solar Salt) as storage medium, 

• oil-salt HX

• storage capacity between 7-9 h (900-1300 MWht ≈ 350-500 MWhe).

Power Block (PB): 

• steam generation train (preheater, steam generator, superheater and reheater), 

• a steam turbine, 

• a wet-cooling condenser,

• a synchronous generator of 55 MWe gross power (around 50 MWe net power).

A “quasi-dynamic” model of STE plant developed in MATLAB of an Andasol-type solar power plant of 55 MWe gross electric output.

Energy Sources

RES Conventional

• CF-TPS coal-fired thermal

power station,

• CC-TPS combined-cycle

thermal power station

• N-TPS nuclear thermal power

station

• concentrated solar thermal plants

(thermal energy storage)

• hydropower plants and pumped-

storage hydropower with bidirectional

operation

• offshore and onshore wind plants

• solar photovoltaic plants

• biomass plants

• geothermal plants

Electrical grid

• Continental and island power systems: it can insert a set of RES in an

interconnected power system or in an isolated island.

• Transmission and distribution grids: RES can be connected on both

transmission and distribution sides.

• Several grid connection points: the DVPP may have RES generators in

several distribution grids.

• Imbricated structure: Components of a DVPP are not necessarily neighbours.

Moreover, some neighbour generators may not participate to the DVPP.

Type scenarios

• Type I: islanded scenarios, e.g. Canary Islands or Iceland

• Type II: synchronously interconnected (AC) systems,

good solar good onshore and offshore wind

e.g. South Italy e.g. west Denmark

• Type III: non-synchronously interconnected (HVDC),

e.g. Balearic Islands e.g. Corsica and Sardinia

Model validation 

Parameters value 

Type of solar collector EuroTrough 

Peak optical efficiency (%) 76.8 

Cleanliness factor of the mirrors (%) 97 

Net collection area of the SF (m2) 524800 

Nominal temperature at SF outlet / PB inlet (°C) 391 

Nominal temperature at SF inlet / PB outlet (°C) 298 

Capacity of the 2-tank TES (MWht) 1300 

Effective thermal capacity of the SF (MJ/K) 1500…3000 

Maximum gross efficiency of the PB (%) 39.5 

Maximum thermal power from the SF (MWt) 320 

 

The simplified model has been validated by comparing the simulation results with real DNI profiles and production data of a commercial STE plant

in Spain, which are restricted data. Three representative days have been chosen for the validation: a partly cloudy day near the spring equinox,

24th March 2018, and two sunny days near the summer and winter solstices, 8th July 2018 and 9th December 2018

Daily difference 

(simulation-real) in net 

electricity production 

for the days analysed:

< 1%
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