I\ PROMES

The Powder-to-Power prolect A MW—scaIe demonstrator of a.
solar plant usmg partlcles as heat transfer and storage medla \

::S a = ? ; | - 5 p "h" o

Alex Le Gal'*, William Baltus’, Roger Guarma1 Antoine Perez1 Jan Baeyens2 Emmanuel G.unlot1 Gllles Flamant1
' PROMES-CNRS, 7 rue du four solaire, 66120 Odeillo (France);? EPPT, European Powder & Process Technology, 9 Park Tremeland, 3120 Tremelo, (Belgium);
“Contact: Dr. Alex Le Gal, Phone: +33 4 68 30 77 82 . E-mail: alex.legal@promes.cnrs.fr

~ Main goal O
To improve and optimize the fluidized particle-driven CSP technology to be used at commercial scale by :
o lesting a vertical particle conveyance system
o Validating an electricty-driven particle superheated thermal energy storage
\_ o Demonstrating the innovative and cost-efficient components & system in operational environment and at MW-scale )
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receiver and dispenser 600 — 650 °C
atop of the pilot fadility

/Facts & Fiqures

G

B Working fluid:
Technology — @ Duration o paride bfer storage + Pressuzed o t i

» sCO, at utility-scale

Solar irradiation

« HX1: particle electrical heater
« HX2: compartmented counter
current fluidized bed heat exchanger

Fluidized particles-in-tube &

Gas turbine:
1. Compressor
2. Combustion chamber
Particle transport in closed loop 3. Turbine
(with indoor vertical particle conveyance 4. Generator
system) 5. Electricity supply
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article loops o Inclined screw conveyors from power

block to tower

o Pneumatic rising system = f 4
* |nsulated vertical pipe
* Feeding venturi

Olivine particles
D50 = 78 pm
20 tonnes in the loop

o Aloop at the top of the
tower
« (Cold storage tank
« Solar receiver
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« Nominal flowrate : 16 tons/h . Particle collector * Discharge cyclone
» Qutlet temperature : 650/700°C »  Small conveying o Gravity-based downcomer>
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Conveying Conveying system o White coated moving bar
» Black coated (Pyromark) | | jovetem power Block & Freumatie rise] | | |
. 2 MW, nominal OWer Bloc o Equiped with two calibrated sensors:

* A heat-flux microsensor (HFM6-Vatell)
* An inertia heat fluxmeter (IHF-Nextherm)

o A CCD camera
o Digital reconstruction

o Aloop from the ground
level to the top

o Power block at ground |eve|
 Electrical heater r
* Hot storage tank
» Heat exchanger
» Gas turbine (1,2MW,))
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