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Publications:

"Optimisation of aiming strategies in Solar Power Tower
plants". Ashley T., Carrizosa E., Fernandez-Cara E..
Energy, 137G, pp. 285-291 (2017).

"Continuous Optimisation Techniques for Optimal Aiming

Strategies in Solar Power Tower plants". Ashley T., r‘\ ‘-' L
Carrizosa E., Fernandez-Cara E.. (Submitted) \3‘
"Dynamic Continuous Optimisation Applied to Aiming j\

Strategies in Solar Power Tower plants". Ashley T.,
Carrizosa E., Fernandez-Cara E.. (Not yet submitted)
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Heliostat Rotation

Source:
http://theleadsouthaustralia.com.au/industries/resources-energy/solar-park-drive-plastic-heliostat-development/
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Radiation Change
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Summary

@ Optimise aiming strategy of heliostats

@ Maximise radiation

@ Minimise deviation from target distribution
@ Constrain heliostat rotation speed

@ Constrain radiation change on receiver
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Objective

Maximise Energy

/0T<//sz(hap7t)dudv)dt I
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Minimise target distribution deviation
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Penalised weighted objective

Maximise A / T( / /R Y f(hp, t)dudv)dt—
0

heH

.
(1 - A) /O / /R (> F*¥(h,p.t) — E"(1))?dudvdt

heH

with A € [0, 1].
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Constraints

Limit heliostat turn rate pp(t)
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Limit radiation change over time E%F“v"(h, p,t)
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Penalisation
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Augmented Lagrangian

L,(p; A) == J(p) +L(M(p) — 0. \; ),

—z-)\—l—l\z\z if z4+puA<0
Yz Ap)=q 2K
—5\)\]2 otherwise

© > 0 small

Take A™1 = (A" — L(M(pfy) — 0)+-
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Gradient Ascent

Aiming points pf"" found by gradient ascent:

PR = PR+ 1KV Gn(PR)- |

Step size with Armijo’s Rule

with € € (0,1)
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Numerical approximation
Objective

Maximise radiation
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Minimise target distribution deviation
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Constraints

Limit heliostat turn rate

4 T 1 2
/ 1B(t) — V) |2t ~ / SR =P - V) o, ’
0 0 p=1

Limit radiation change on receiver
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Questions?

tashley@us.es

T. Ashley, E. Carrizosa, E. Fernandez-Cara



	Introduction
	Optimisation Problem
	Algorithms
	Penalisation
	Augmented Lagrangian
	Gradient Ascent

	Numerical approximation
	Illustrative Example

