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1. Introduction 

In this work, it is investigated about the application of an Integrated Solar Combined Cycle (ISCC) that uses 

particles as heat transfer fluid at the receiver and as the storage medium to provide flexible electricity 

dispatch without any supplementary gas burning. The paper investigates two cornerstones’ of concentrating 

solar power technologies (CSP); i.e., the application of highly efficient power cycles and the ability to meet 

grid demand through flexible dispatch strategy. Particles properties meet both requirements and allow for 

very high temperatures on the solar receiver, easy handling and storage [1] which make them suitable for 

CSP applications together with highly efficient thermodynamic cycles [2]. 

2. Plant layout description 

ISCC power plant has been optimized based on particles working conditions predicted from experimental 

testing [3]. Double reheating for the topping cycle and single reheating for the bottoming have been chosen 

to maximize conversion efficiency without supplementary firing. Design conditions can be found in Table 1. 

Topping cycle Bottoming cycle 

HP inlet pressure 14.3 bar HP inlet pressure 160 bar 

MP inlet pressure 6.1 bar MP inlet pressure 20 bar 

LP inlet pressure 2.5 bar HP inlet temperature 585 ºC 

HP – MP – LP inlet temperature 800 ºC MP inlet temperature 575 ºC 

Power plant Solar plant 

Net power output 150 MWe Location 
Ouarzazate, Morocco 

30.9°N, 6.93°W 

Net power block efficiency 49.4 % Receiver outlet temperature 825 ºC 

Table 1: Power plant conditions at design point.  

Power plant layout can be found in Figure 1. A series of fluidized-bed heat exchangers are designed to 

connect the solar plant to the topping air Brayton cycle [4]. 

 

Figure 1: Power block conditions at design point.  
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3. Results analysis 

Multiple ISCC electricity dispatch strategies can be defined based on the flexible management of particles-

based storage system. For the sake of brevity, two strategies are presented in this abstract; 

 Constant nominal power dispatch (150 MWe) during the evening peak-load (from 5 pm to 10 pm) 

considering 30 minutes of ramp-up and down from idle to full load conditions. Figure 2-a represents solar 

field, solar receiver, power block and thermal storage performance for (28
th

 day of the year) while Figure 2-c 

shows annual electricity production. 

 Variable power dispatch following real demand curve (annual peak 150 MWe) from 9 am to 11 am and 

from 5 pm to 9 pm. Figure 2-b represents daily performance of the solar plant and Figure 2-d the annual 

production. 

  
a) Daily operation of power plant for constant power 

dispatch strategy 

b) Daily operation of power plant for two-periods of 

variable demand dispatch strategy 

  
c) Annual production (electricity) for constant power 

dispatch strategy 

d) Annual production (dispatch) for two-periods of 

variable demand dispatch strategy 

 Figure 2: Power block dispatch strategies.  
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