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Status quo example of learning methods
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e Probabilistic approach is valuable
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Natural Gas Spot Price (Dollars per Million Btu)
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Consider the Solar Settlement in Freiburg,

Germany
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Net producer of energy
Surplus energy traded/stored
Trading/utilization of energy is
influenced by future state of
energy resource

Energy management could be
strengthened by means of
probabilistic models such as
Gaussian process regression
Probabilistic methods, together
with large energy data, can be
leveraged
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Function space view of Gaussian process
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Type of structure: quadratic functions locally periodic  increasing variation growing amplitude
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Case study: Gaussian process applied

Globa horizontal irradiance [W/m?]
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Globa horizontal irradiance [W/im?]

Case study: Gaussian process applied
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Globa horizontal irradiance [W/m?]

Case study: Gaussian process applied
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Wind speed [m/s]

Case study: Gaussian process applied

Interval deficient

wind speed data (01/02/2015

— 08/02/2015)

*  Observations
—— Prediction
mE 95 % confidence interval

— Prediction

5 9% % confidence interval

10 10 10 =i 10
*  Observations *  Observations *
84 8 — Frediction 5
95 % confidence interval
6 . iﬁ
44 T 'ER W
] k I
o Matern kerne
=24 T T T T ™ T T T ™ -
o 25 50 75 100 125 150 175 100 125 150 175 o 25 50
10 {a) 10 10
. Observations *  Obeereathons
84 —— Prediction 8 84 —— Praiietion &
95 % confidence interval 0 9% % confidence Interval
64 13
.
44 4
24 2
L
04 0
-2 T T T -2
1] 25 50 75 100 125 150 175
10 le) 10
«  Observations
84 — Predicticn a
0 9% % confidence interval
13
4
2
1]
-2

UNIVERSITEIT

&’/ s T E R G IVUNIVESITHI
e STELLENBOSCH
EMNERGY UNIVERSITY

150 175

Time [hours]

6t Annual STERG
Symposium

W@/ STERG

sOL THERMAL
SEARCH GF

100 . K._./

19182018

25 50 75 100 125 150 175

visit
contact

concentrating.sun.ac.za
sterg@sun.ac.za

o



Case study: Gaussian process applied
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In conclusion -
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Thank you

CONTACT DETAILS:

Foster Lubbe

Solar Thermal Energy Research
Group (STERG)

Stellenbosch University

South Africa

16727509@sun.ac.za i
+27 (0)21 808 4016
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