
Concentrating the Sun

CSP from dusk till dawn: 

Blueprint for 200 MW tower plant fills the PV gap

Fabian Gross



Agenda

Heliostat field: Layout & Specification

– Boundary conditions

– Tower height

– Interplay Field <-> Receiver

– Flux density limits und Aim point strategy

– Heliostat field specification
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Boundary conditions for CSP reference plant

Heliostat mirror area

1.5 km²

Receiver nominal capacity

700 MWth = 1700 kg molten salt/s

DNI

2.5 MWh/m²/a

Attenuation

low

Storage

> 6 GWhth = 13 h @ 200 MWe

Power block

200 or 400 MWe
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Receiver Area 
(m²)

Avg. Flux
(kW/m²)

1753 452

1396 562

1165 671

Receiver efficiencies depend on wind speed.
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Receiver operation

net power low dump thermal loss high dump

Operation for 1. – 2. January
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Flux density limits constrain aim point strategy

Local receiver limits need dedicated Aim point strategy
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901 MWth on Receiver (12 h noon, DNI = 1.05 kW / m²)
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Tower height – 200 m are techno-economically viable
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1.7 TWhth / a 

= 4.7 GWhth / d 

= 1.8 GWhel / d



Ingredients to tender a Blueprint power plant

Heliostat field specification

– All relevant parameters with clear definitions

– Boundary conditions / interfaces consolidated between components

– Timeline

– Guidelines & Standards

– Quality assurance and Testing
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Scope of work Deliverables / Milestones 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Engineering

0.1 Boundary conditions, interfaces Approval of Design Criteria

0.2 Adaption engineering Engineering documents (drawings specifications)

Site Preparation and civil works

1.1 Solar field earthworks Field levelling

1.2 Solar field infrastructure roads, cable trenches etc

1.3 Heliostat foundations Foundation positioning and installation * * *

1.4 Heliostat assembly workshop

Workshop, infrastructure, Heliostat Assembly 

installations

Heliostat fabrication/assembly/installation

2.1

Heliostat Steelworks worksop drawings + material 

procurement

2.2 Heliostat Steelworks fabrication ramp up Approval of prototypes and subcomponents

2.3 Heliostat Steelworks fabrication and supply to site Supply rate according to assembly capacity * * *

2.4

Heliostat main components procurement (mirrors, drives, 

sensors, control system) Supply rate according to assembly capacity

2.5 Heliostat pylon installation and alignment * * *

2.6 Heliostat onsite assembly and installation Heliostats with approved optical quality * * *

Heliostat field commisioning, testing, approval

3.1 Heliostat commissoning

Approval of drives, sensors, control system, Aim point 

calibration * * *

3.2 Helsiostat field commissioning

Approval of field control system, field performance, aim 

point strategie, flux distribution etc

3.3 Plant control system integration Operational tests with receiver, total powerplant etc

* Supply and installation rate can be adapted (higher or lower) for economic optimzation and to cope with project boundary conditions

EPC Tasks/Schedule Solar Field Monthes after PO (exemplary for CSP_Refernzkraftwerk)



Summary

Heliostat field supplies flux easily to receiver demand.

– with low specific costs (< 100 € / m²) 

– high optical quality (1-D slope < 1.2 mrad & tracking < 0.5 mrad)

– fine-tuned operation due to aim point strategy

– easily adaptable to site, tower, receiver, meteo…

Specification documents are ready for tender.
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PV for own consumption

During the day

– Pumps ~4.5 MW_el

– Heliostaten ~0.6 MW

– Ca. 7 MW PV_dc

– 35000 m² of modules

– Module area = 2 % of mirror area,

– PV plant area = 2 % of CSP plant area
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