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Short Term Forecasting for Combined Wind and Solar Electricity trading
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Technical by nature ...
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GL is aglobal service provider in the maritime and energy markets

Maritime 6.800 Employees in 80 Countries

» Classification of 6800 ships in service

» Plan approval and new build supervision
of 500 ships p.a.

> Maritime Systems & Components %,
» Maritime Solutions b

Oil & Gas (GL Noble Denton)
Technical Assurance

Engineering Consulting

Asset Performance & Maintenance
Marine Operations & Consulting
Project Execution

Software Products
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Input data

CSP Plant Sites: South Region of Morocco

» Parabolic Trough Technology

Gibraltar

» 100 MW
» With Thermal Storage

PV Plant

» Ground Fix Installation

» 100 MW
Wind Farm

» 2 MW Wind Turbines

» 100 MW

Simulation tools
> CSP — Solar Advisor Model

| »PV-PVSyst

» Electrical load Morocco > Wind — Wind Farmer



GL Garrad Hassan

Monthly Analysis

Monthly analysis [MWhe]
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48 hrs Simulation and comparison with electrical load date from Morocco

Summer - Clear Sky Conditions

Energy Output [MWAh]
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Summer - Clear Sky Day Conditions

8,000

N

N

- 7,000

/
\ /)

N\ ,
N/

\ ~

- 6,000

N/

N

- 5,000

\
—/ \
| ] \ |
/ \ I - 3,000
/ \ ‘
j ( , - 2,000

Y

A

/

N

- 1,000

-

AY

N

U

=0—CSP-withTES =—#—WindSouth =>¢=PV-Fix =——Combined[MWe] -—Load[MWe]

[umI] peoq



GL Garrad Hassan

48 hrs Simulation and comparison with electrical load date from Morocco

* Winter - Cloudy Day Conditions

Winter -Cloudy Day Conditions
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Numerical Weather Prediction (NWP) provides accurate solar energy forecasts
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Solar Power Forecast — Comparison with Production
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Overview of Forecasting Method

Inputs o GH WindFarmer
* Numerical Weather Prediction (NWP)

« Site Topography

« SCADA System i

N Usaemtons [
Bl b S |

Output
 Power Forecast
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Forecasting experience in Greece

Day-Ahead Energy Forecast for Hellenic Transmission System Operator

700
6504
6004

M Forecast M Actual O Over Prediction O Under Prediction

Wind Energy is fluctuating BUT predictable!
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— GH Forecast Power — Actual Power

WindHelm

Portfolio Manager

Thank You!

Contact:
helmut.klug@gl-garradhassan.com




