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- HIDALGO2

S NTRE o Exeiiie Why renewable energy sources matter?

42.5%

by 2030

- EU’ renewable energy directive aims for 42.5%
of the gross energy consumption from
renewables by 2030.

* In 2024, 46.9% of net electricity produced in the
EU came from renewable energy sources.
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- HIDALGO2

S NTRE o Exeiiie Why renewable energy sources matter?

Wind and PV developers need to identify best

spots for exploiting renewable energy sources in
the most efficient way.

42.5%

by 2030 Wind and PV plant operators need to estimate energy

production in future time periods and predict potential
damages to the infrastructure.

- EU’ renewable energy directive aims for 42.5%
of the gross energy consumption from
renewables by 2030.

* In 2024, 46.9% of net electricity produced in the
EU came from renewable energy sources.
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- HIDALGO2

C NTRE OF Exeriioner Why renewable energy sources matter?

Wind and PV developers need to identify best

spots for exploiting renewable energy sources in
the most efficient way.

Lo 42.5%

by 2030 Wind and PV plant operators need to estimate energy

production in future time periods and predict potential
damages to the infrastructure.

_ _ _ * But, with opportunities come challenges
- EU’ renewable energy directive aims for 42.5%

of the gross energy consumption from * No wind or excessive wind [ no power
renewables by 2030. * No sun [J no power

Distri have to stabilise the grid.
> In 2024, 46.9% of net electricity produced in the istribute System Operators have to stabilise the gri
EU came from renewable energy sources.
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HIDALGO2 Why HPC matters?

CENTRE OF EXCELLENCE

Yet another challenge — how to model complex physical phenoma related to Renewable Energy Sources?

* The answer is multiscale simulations models:

* Global weather forecast

« Mesoscale weather forecast

* Regional/urban weather forecast
« Energy prediction module

i, i RMrOMEC www.hidalgo2.eu



HIDALGO2 Why HPC matters?

CENTRE OF EXCELLENCE

Yet another challenge — how to model complex physical phenoma related to Renewable Energy Sources?

* The answer is multiscale simulations models:

* Global weather forecast

« Mesoscale weather forecast

* Regional/urban weather forecast
« Energy prediction module

* But:

* Modelling at different scales requires thousands of CPUs

* How to limit uncertainties — with uncertainty quantification
« Ensembles — hundreds of simulations each requires thousands of CPUs
« HPDA - to efficiently process all the data

+ All of these requires robust and novel HPC infrastructure, delivered by the EuroHPC-JU

* JontUndra www.hidalgo2.eu



- HIDALGO2 RES toolkit

CENTRE OF EXCELLENCE HiDALGCO2 All applications v (® Diana791@gmail.com v

- RES is a HPC suite for tackling renewable energy s defter =
sources challenges ;;;;;;;; -

- Addressing the needs of different users and stakeholders, @ " Sae
e.g. DSOs, RES developers and operators, individuals T Ssanes

- With appealing interface :

- Suited for non-HPC users LT ,,,,,,,

« Transparent setup and execution s e———

- With support for ensembles and uncertainty quantification o e

,,,,,,,,,,,,,,,,,,,, | ’
* s www.hidalgo2.eu



- HIDALGO2 RES applications

CENTRE OF EXCELLENCE

RES-dam
ages
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- HIDALGO2

CENTRE OF EXCELLENCE

Optimising wind farms and mills
« Urban and non-urban areas
» Finding best spots from wind
farms and mills

EuroHPC
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RES applications

RES-dam
ages
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- HIDALGO2

CENTRE OF EXCELLENCE RES applications

Damages to the RES installations
* lIcing
» EXxcessive heat
« Extreme wind

RES-dam
ages

T
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- HIDALGO2

CENTRE OF EXCELLENCE

RES applications

RES-dam
ages

Energy production forecasts from photovoltaic systems

T
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- HIDALGO2 RES-PV demonstrator

CENTRE OF EXCELLENCE

» Forecast of electric energy production from PV installation
« PSNC photovoltaic farm 990 kWp [ ]
« Data from OpenStreetMaps, Corine, EU-DEM, GFS, ...

e Multiscale simulation from 4km to 10m resolution

i, i RMrOMEC www.hidalgo2.eu



- HIDALGO2 RES-PV demonstrator

CENTRE OF EXCELLENCE

» Forecast of electric energy production from PV installation
« PSNC photovoltaic farm 990 kWp [ ]
« Data from OpenStreetMaps, Corine, EU-DEM, GFS, ...

e Multiscale simulation from 4km to 10m resolution

Why to bother?
* Increased spatial resolution to capture local variabilities

« Better accuracy in energy production forecast

i, i RMrOMEC www.hidalgo2.eu



-HIDALGO2 All applications v (® Diana791@gmail.com

“HIDALGOZ g py: setup

CENTRE OF EXCELLENCE RES scenario definition @ res

)
Basics
+ Select region of interest o
. Provide forecast start time, duration, and time }m —
interval | - S
* Optionally provide details on PV infrastructure LY " .
I ! v -

Domain 1 Delete

Horizontal resolution *

Points
Starting point - X * Starting point - Y *
53.53 ¢ e 5353
Ending point - X * Ending point - Y *
53.53 ¢ e 5353

-+ Add domain

Advanced options (WRF, EULAG)

EuroHPC

1
1
3
3 WW
j (*) required fileds Cancel



-HIDALGO2 All applications v (® Diana791@gmail.com

“HIDALGO2Z  rgpy: setup

CENTRE OF EXCELLENCE RES scenario definition Q@ res

(=]
BaS i cs Si:;ulalion time (hours) *
« Select region of interest .
* Provide forecast start time, duration, and time o
. | I} Select next J X! Delete (1) | e
interval B el i
R - ':,/‘\/Qx(” B i - -
* Optionally provide details on PV infrastructure Y- CREE 5
Advanced BRFRN 5
 Select the machine, provide nodes / CPUs / GPUs S g p
configuration - )

« Select models, horizontal resolution, timestep, etc.

Points
Starting point - X * Starting point - Y *
53.53 ¢ e 5353
Ending point - X * Ending point - Y *
53.53 < e 5353

-+ Add domain

Advanced options (WRF, EULAG)

(*) required fileds Cancel m
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-HIDALGO2 All applications v (® Diana791@gmail.com

“HIDALGO2Z  rgpy: setup

CENTRE OF EXCELLENCE RES scenario definition @ res

(=]
BaS i cs Si:;ulalion time (hours) *
« Select region of interest r e —
* Provide forecast start time, duration, and time
R | I} Select next J X! Delete (1) | e
interval B el i
o E{/—\\/‘:\{(ﬁ L i - =
* Optionally provide details on PV infrastructure Y- R )
Advanced A% Lo e G Y L
- Select the machine, provide nodes / CPUs / GPUs i ¢ S e N
configuration - )
« Select models, horizontal resolution, timestep, etc.
Hidden featu res Starting point - X * Starting point - Y *
« Automatic domain size and nesting

» Automatic nodes / CPUs / GPUs assignment

-+ Add domain

Advanced options (WRF, EULAG)

(*) required fileds Cancel m

EuroHPC WW
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- HIDALGO2

Tasks

8
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Number of tasks: 525

SORT BY NAME

@ RES Energy 36

ID: 8687506
15 JUL 2025, 15:45 PM

@ RES Energy 35

ID: 8687505
15 JUL 2025, 14:45 PM

@ RES Energy 34

ID: 868504
15 JUL 2025, 13:45 PM

@ RES Damage 21

ID: 8687503
15 JUL 2025, 13:30 PM

@ RES Energy 33

ID: 8687502
15 JUL 2025, 12:45 PM

@ RES Energy 32

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31

ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20

ID: 8687499
15 JUL 2021, 10:30 AM

@ RES Energy 30

ID: 8687498
15 JUL 2025, 09:45 AM

< 1 2 8
) *tﬁ‘] =)
»1= EuroHPC

CENTRE OF EXCELLENCE

RES-PV: running models

Search tasks... Q = <
RES Energy 36 (ID: 8687506 ©) & Repart | | (X
© RUNNING o 30sec. D
Submission: 2025-07-15, 15:45
a RES Expected finish: 2025-07-15, 18:38 42%
Runtime: 1h 25 min
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished Follow
Corse-grained Numerical Weather Prediction (RES.WRF) 4]

Domain setup

29.05.2025r. - 16:47

Powered by QCG. (PN

Numerical Weather Prediction
e e ]
Progress: 64% (~1 min left)

29.05.20265r. - 16:47

29.05.2025r. - 16:47 29.05.20265r. - 16:47 Creating...

Show advanced view (|

About application _www.psnc.pl

www.hidalgo2.eu
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-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks earch tasks... I's}
Number of tasks: 525
SORT BY NAME 2
ergy 36 (ID: 8687506 ©) & report) | (X

@ RES Energy 36

ID: 8687506 © RUNNING o H 30 sec. J
15 JUL 2025, 15:45 PM

# 2 o o @@

@ RES By s Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:38 42%
Runtime: 1h 25 min

@ RES Energy 34

ID: 868504

15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished Follow ( |

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

Corse-grained Numerical Weather Prediction (RES.WRF) 2
@ RES Energy 33
ID: 8687502 Domain setup Numerical Weather Prediction
15 JUL 2025, 12:45 PM
o ______________________.o ______________________________________________ J
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
ol Show advanced view (|
15 JUL 2025, 09:45 AM -
” < 1 2 .. 8 > Powered by QCG. (PsNCD About application__www.psnc.pl

RrHEC www.hidalgo2.eu 19




-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks
Number of tasks: 525

SORT BY NAME £ /
RES Energy 36 /\ Report D4

@ RES Energy 36 (ID: 8687506 &)

ID: 8687506 © RUNNING o H 30 sec. J
15 JUL 2025, 15:45 PM

Search tasks...

# 2 o o @@

@ RES By s Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:38 42%
Runtime: 1h 25 min

@ RES Energy 34

ID: 868504

15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished Follow ( |

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

Corse-grained Numerical Weather Prediction (RES.WRF) 2
@ RES Energy 33
ID: 8687502 Domain setup Numerical Weather Prediction
15 JUL 2025, 12:45 PM
o ______________________.o ______________________________________________ J
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
ol Show advanced view (|
15 JUL 2025, 09:45 AM -
” < 1 2 .. 8 > Powered by QCG. (PsNCD About application__www.psnc.pl

RrHEC www.hidalgo2.eu 20




-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks Search tasks... Q = s

Number of tasks: 525

SORT BY NAME

. AR t X
© RES Energy 36 RES Energy 36 (ID: 8687506 ©) epor

ID: 8687506 © RUNNING s
15 JUL 2025, 15:45 PM

© RES Energy 35 Submission: 2025-07-15, 15:45 /

ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:38 42%
Runtime: 1h 25 min

# p o o @@

@ RES Energy 34

ID: 868504

15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

Corse-grained Numerical Weather Prediction (RES.WRF) 2
@ RES Energy 33
ID: 8687502 Domain setup Numerical Weather Prediction
15 JUL 2025, 12:45 PM
o ______________________.o ______________________________________________ J
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
IDABBE Show advanced view (|
15 JUL 2025, 09:45 AM -
22 < gy 2 ... 8 > Powered by QCG. (PN About application__www.psnc.pl

UreHpC www.hidalgo2.eu 21




- HIDALGO2

CENTRE OF EXCELLENCE

# p o o @@

Tasks
Number of tasks: 525

SORT BY NAME

@ RES Energy 36

ID: 8687506
15 JUL 2025, 15:45 PM

RES Energy 35
1D: 8687505
15 JUL 2025, 14:45 PM

RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM

RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

RES Energy 33
ID: 8687502
15 JUL 2025, 12:45 PM

RES Energy 32
ID: 8687501
15 JUL 2025, 11:45 AM

RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM

iy 2 ... 8

EuroHPC

Joint Undertaking

RES-PV: running models

RES Energy 36

© RUNNING ()

@ Rres

Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished

Submission:
Expected finish:

Runtime:

Search tasks... Q = (s
(ID: 8687506 @) & Report || X
30 sec. D
2025-07-15, 15:45
2025-07-15, 18:38 42% )

1h 25 min

Corse-grained Numerical Weather Prediction (RES.WRF) [

Domain setup

Numerical Weather Prediction

e e ]
Progress: 64% (~1 min left)

29.05.2025r. - 16:47

Powered by QCG. (PN

29.05.2025r. - 16:47

29.05.2025r. - 16:47 29.05.20265r. - 16:47 Creating...

Show advanced view (|

About application _www.psnc.pl

www.hidalgo2.eu
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-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks Search tasks... Q = s

Number of tasks: 525

SORT BY NAME

# p o o @@

B £\ Report .
@ RES Energy 36 RES Energy 36 (ID: 8687506 @)
ID: 8687506 © RUNNING ol 30 sec. D
15 JUL 2025, 15:45 PM
@ RES By s Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:38 42%

Runtime: 1h 25 min
@ RES Energy 34

ID: 868504

15 JUL 2025, 13:45 PM

Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished
@ RES Damage 21

ID: 8687503

15 JUL 2025, 13:30 PM

Corse-grained Numerical Weather Prediction (RES.WRF) 2
@ RES Energy 33
ID: 8687502 Domain setup Numerical Weather Prediction
15 JUL 2025, 12:45 PM
o ______________________.o ______________________________________________ J
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
IDABBE Show advanced view (|
15 JUL 2025, 09:45 AM -
22 < gy 2 ... 8 > Powered by QCG. (PN About application__www.psnc.pl

UreHpC www.hidalgo2.eu 23




-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks Search tasks... Q = s

Number of tasks: 525

SORT BY NAME

# p o o @@

B £\ Report .
@ RES Energy 36 RES Energy 36 (ID: 8687506 @)
ID: 8687506 © RUNNING ol 30 sec. D
15 JUL 2025, 15:45 PM
@ RES By s Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:38 42%
Runtime: 1h 25 min

@ RES Energy 34

ID: 868504

15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished

@ RES Damage 21

ID: 8687503

15 JUL 2025, 13:30 PM
Corse-grained Numerical Weather Prediction (RES.WRF)

@ RES Energy 33
ID: 8687502

Domain setup Numerical Weather Prediction g
15 JUL 2025, 12:45 PM
e e ]
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
IDABBE Show advanced view (|
15 JUL 2025, 09:45 AM -
22 < gy 2 ... 8 > Powered by QCG. (PN About application__www.psnc.pl
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- HIDALGO2

# p o o @@

Tasks
Number of tasks: 525

SORT BY NAME

@ RES Energy 36

ID: 8687506
15 JUL 2025, 15:45 PM

RES Energy 35
1D: 8687505
15 JUL 2025, 14:45 PM

RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM

RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

RES Energy 33
ID: 8687502
15 JUL 2025, 12:45 PM

RES Energy 32
ID: 8687501
15 JUL 2025, 11:45 AM

RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM

iy 2 ... 8

EuroHPC

Joint Undertaking

CENTRE OF EXCELLENCE

RES-PV: running models

RES Energy 36

© RUNNING ()

@ Rres

Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished

Submission:

Expected finish:

Runtime:

Search tasks... Q = (5
(ID: 8687506 &) & Report || X
30 sec. D
2025-07-15, 15:45
2025-07-15, 18:38 42%

1h 25 min

Corse-grained Numerical Weather Prediction (RES.WRF) [

Domain setup

Numerical Weather Prediction

e e ]
Progress: 64% (~1 min left)

29.05.2025r. - 16:47

Powered by QCG. (PN

29.05.2025r. - 16:47

29.05.2025r. - 16:47 29.05.20265r. - 16:47 Creating...

Show advanced view (|

About application _www.psnc.pl

www.hidalgo2.eu
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-HIDALGO2 RES-PV: running models

CENTRE OF EXCELLENCE

Tasks i Search tasks... Q \ (s

Number of tasks: 525

SORT BY NAME

. /\ Report
@ RES Energy 36 RES Energy 36 (ID: 8687506 © ) 4 Report

ID: 8687506 © RUNNING P
15 JUL 2025, 15:45 PM B

© RES Energy 35 Submission: 2025-07-15, 15:45

ID: 8687505
15 JUL 2025, 14:45 PM a REs Expected finish: 2025-07-15, 18:38

Runtime: 1h 25 min !
@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished — Follow (j

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

# 2 o o @@

Corse-grained Numerical Weather Prediction (RES.WRF)

@ RES Energy 33
ID: 8687502

Domain setup Numerical Weather Prediction
15 JUL 2025, 12:45 PM
o ____________________.o _____________________________________________ J
@ RES Energy 32 Progress: 64% (~1 min left)

ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 29.05.2025r. - 16:47 Creating...
@ RES Energy 30
o Show advanced view (|
15 JUL 2025, 09:45 AM '
» < 1 2 L 8 > Powered by QCG. (N> About application__www.psnc.pl
*nx
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- HIDALGO2

CENTRE OF EXCELLENCE

RES-PV stages

RES.WRF

EaRas|
Cx& * !
*

*

*
*
/

*
e

Mesoscale to regional weather forecast
Use of GFS / other global data as an input

Details weather forecast up to 100m

EuroHPC

* o %

www.hidalgo2.eu
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“HIDAGO2 | rg py stages

RES.WRF

* Mesoscale to regional weather forecast
» Use of GFS / other global data as an input

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast
« Use of RES.WRF output data

« Details weather forecast up to 1m

X %333 EuroHPC

www.hidalgo2.eu
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

RES.WRF

* Mesoscale to regional weather forecast
» Use of GFS / other global data as an input

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast
« Use of RES.WRF output data

« Details weather forecast up to 1m

RES.ENERGY

« Energy production forecast

gk ¥ 3
s Bt www.hidalgo2.eu
= * * —



~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

RES WRF [ Single run ]

* Mesoscale to regional weather forecast

- Use of GFS / other global data as an input [ > {0 (0N e] 210

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast
« Use of RES.WRF output data

« Details weather forecast up to 1m

RES.ENERGY

« Energy production forecast

*
* 7ok
Fa' w1

e+ x2 EuroHPC www.hidalgo2.eu 30
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“HIDAGO2 | rg py stages

RES WRF [ Single run ]

* Mesoscale to regional weather forecast
- Use of GFS / other global data as an input [ > ISl eI 20

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast

« Details weather forecast up to 1m

RES.ENERGY

« Energy production forecast

2y
*
*
*

EuroHPC

_l_,

s

*

*

"‘- *
*

&L‘LuJJ

www.hidalgo2.eu
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

RES.WRF

* Mesoscale to regional weather forecast
« Use of GFS / other global data as an input

» Details weather forecast up to 100m

RES.EULAG

[ Single run ]

4 10°-10° CPUs

« City-to-street scale weather and flows forecast

« Use of RES.WRF output data

« Details weather forecast up to 1m

RES.ENERGY

« Energy production forecast

EuroHPC

4 102-10* CPUs

4 10°-10" GPUs

www.hidalgo2.eu
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

Ensembles,

[ Single run } uncertainty
RES.WRF quantification

* Mesoscale to regional weather forecast
. Use of GFS / other global data as an input [ > G (NI SI0E

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast

. Use of RES.WRF output data j|> 102 — 10* CPUSs
« Details weather forecast up to 1m

RES.ENERGY j1> 10° — 10! GPUs

Energy production forecast

St ri EMroHEC www.hidalgo2.eu
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

Ensembles,

[ Single run } uncertainty
RES.WRF quantification

* Mesoscale to regional weather forecast

- Use of GFS / other global data as an input [ > ISl eI 20 >x 10" — 107

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast

. Use of RES.WRF output data j|> 102 — 10* CPUSs
« Details weather forecast up to 1m

RES.ENERGY j1> 10° — 10! GPUs

Energy production forecast
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

Ensembles,

[ Single run } uncertainty
RES.WRF quantification

* Mesoscale to regional weather forecast

- Use of GFS / other global data as an input [ > ISl eI 20 >x 10" — 107

» Details weather forecast up to 100m

RES.EULAG

« City-to-street scale weather and flows forecast

. Use of RES.WRF output data j|> 102 — 10* CPUSs
« Details weather forecast up to 1m

RES.ENERGY j1> 10° — 10! GPUs

Energy production forecast

::>x 10" — 102
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

Ensembles,
Single run ] uncertainty
quantification

RES.WRF [

* Mesoscale to regional weather forecast

« Use of GFS / other global data as an input » —10° CPUs »x -
 Details weather forecast up to 100m < 10° CPUs
- R

RES.EULAG

« City-to-street scale weather and flows forecast

+ Use of RES.WRF output data » 102 — 10* CPUs » x 107 — 102 10° - 10" GPUs
» 10° - 10" GPUs

» Details weather forecast up to 1m

RES.ENERGY

« Energy production forecast
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~HIDALWGO2 espy stages

CENTRE OF EXCELLENCE

Ensembles,

[ Single run } uncertainty
quantification

RES.WRF

* Mesoscale to regional weather forecast

- Use of GFS / other global data as an input [ > ISl eI 20 >x 10" — 107
 Details weather forecast up to 100m < 10° CPUs

RES.EULAG [:::]

« City-to-street scale weather and flows forecast

. 10° — 10" GPUs
Use of RES.WRF output data j|> 102 - 10* CPUs j|> x 10" — 102 _

« Details weather forecast up to 1m

RES.ENERGY j1> 10° — 10! GPUs

Energy production forecast x
TIME
Minutes to hours
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~HIDALGO2  Es ENERGY

CENT

“335 EuroHPC

RE OF EXCELLENCE

Data with a 15 minute timestamp

Weather features including : direct radiation, visibility,
temperature and 9 more

Ongoing process of data gathering

Each use-case needs a specific model and data gathered for it
Modelling done in PyTorch, using Recurrent Neural Network
with LSTM cells

With more data, come more opportunities e.g. incorporating
new architectures :

Transformers or Mamba.

www.hidalgo2.eu

_a
@ [
\
G \
-
Inputs: outputs: Nonlinearities: Vector operations:
p
Input vector Memory from ( 07 Sigmoid @ Element-wise
rrrrrr t block =2 multiplication
Memory from Output of Hyperbolic [ It J Element-wise
previousblock (L&) curren t block tangent Summation /
Concatenation
Output of
previous block Bias: o

Current architecture - RNN with LSTM cells
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- HIDALGO2

CENTRE OF EXCELLENCE

Number of tasks: 525

SORT BY NAME

@ RES Energy 36
ID: 8687506
15 JUL 2025, 15:45 PM

Tasks
@ RES Energy 35
ID: 8687505
& 15 JUL 2025, 14:45 PM
@ RES Energy 34
1D: 868504
15 JUL 2025, 13:45 PM

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM

@ RES Energy 33
ID: 8687502
15 JUL 2025, 12:45 PM

@ RES Energy 32
ID: 8687501
15 JUL 2025, 11:45 AM

@ RES Energy 31
ID: 8687500
15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM

@ RES Energy 29
ID: 8687497
15 JUL 2025, 18:45 AM

Energy Energy 36 (ID: 8687506 @)
@ FINISHED 6|
Submission: 2025-07-15, 15:45
a RES Expected finish: 2025-07-15, 18:30
Runtime: 2h 45 min

Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished @

Overview  Period: 01.05 - 07.05.2024r.
ENERGY PRODUCTION ESTIMATION CONFIDENCE

® 1233 MWh —— 1df$’; G 85%

EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY)

@ 2000$ @190 %

© Temperature | @ Pressure

150

RES-PV results

Search tasks Q

Q

£\ Report X

30 sec. D

Follow

EXPECTED INCOME (1 HOUR)

@258

Last 7 days v

12:00 13:00 14:00 15:00

Powered by QCG  BsNco

16:00 17:00 18:00

Show advancyyng 'J.hida|g°20eu

About application

www.psnc.pl
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~HIDALWGO2  es py results

CENTRE OF EXCELLENCE

Q

Number of tasks: 525

SORT BY NAME C

@ RES Energy 36

ID: 8687506 © FINISHED S
15 JUL 2025, 15:45 PM

Energy Energy 36 (ID: 8687506 ) & Report | X

30 sec. J

Tasks Search tasks... Q
8

8

b

&

© RES Energy 35 Submission: 2025-07-15, 15:45
1D: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: ~ 2025-07-15, 18:30
Runtime: 2 h 45 min

@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM

Inited > Preprocessing > RES.WRF > RES.Eulag > Analysis > Finished © Follow <Jf
@ RES Damage 21

ID: 8687503

15 JUL 2025, 13:30 PM

Overview  Period: 01.05 - 07.05.2024r.

@ RES Energy 33

ID: 8687502
15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION CONFIDENCE
7 days o 85%
/o
@ RES Energy 32 ® 1233 MWh \—-\/\’\ 1%
ID: 8687501
15 JUL 2025, 11:45 AM
EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY) EXPECTED INCOME (1 HOUR)

@ RES Energy 31
ID: 8687500 @ 2000 $ @ 190 $ @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

Temperature ® Pressure Last 7 days .

200
@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM 150

@ RES Energy 29
1D: 8687497
15 JUL 2025, 18:45 AM

12:00 13:00 14:00 15:00 16:00 17:00 18:00

Témperature Pressure

iuroHPC

pint Undertaking

< a2 .. 8 > Powered by QCG  (BHeD

Show advanw .hidalgoz.eu

About application = www.psnc.pl
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~HIDALWGO2  es py results

CENTRE OF EXCELLENCE

Tasks Search tasks... Q o
Number of tasks: 525
SORT BY NAME
: /5 Report X
8 | @ resknergy3s Energy Energy 36 (ID: 8687506 ©)
1D: 8687506 © FINISHED ol 30see. D
b 15 JUL 2025, 15:45 PM
© RES Energy 35 Submission: 2025-07-15, 15:45
ID: 8687505
{:s:? 15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:30
Runtime: 2 h 45 min

@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished @

@ RES Damage 21
1D: 8687503
15 JUL 2025, 13:30 PM
Overview  Period: 01.05 - 07.05.2024r.
@ RES Energy 33

ID: 8687502

15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION CONFIDENCH
© RES Energy 32 ® 1233 MWh —

ID: 8687501 P

15 JUL 2025, 11:45 AM

EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY) EXPECTED INCOME (1 HOUR)
@ RES Energy 31
ID: 8687500 @ 2000$ @ 190 $ @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

© Temperature ® Pressure Last 7 days .

200
@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM 150

@ RES Energy 29
1D: 8687497
15 JUL 2025, 18:45 AM

12:00 13:00 14:00 15:00 16:00 17:00 18:00

Temperature Pressure

manpc sy . hidalgo2.eu

» < 1 2 .. 8 [»> Powered by QCG  TRD About application  www.psnc.pl



~HIDALWGO2  es py results

CENTRE OF EXCELLENCE

Tasks Search tasks... Q o
Number of tasks: 525
SORT BY NAME
: £\ Report X
8 | @ resknergy3s Energy Energy 36 (ID: 8687506 ©)
1D: 8687506 © FINISHED ol 30see. D
b 15 JUL 2025, 15:45 PM
© RES Energy 35 Submission: 2025-07-15, 15:45
ID: 8687505
{lé} 15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:30
Runtime: 2 h 45 min

@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished @ Follow (

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM
Overview  Period: 01.05 - 07.05.2024r.

@ RES Energy 33

D 8687502
15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION CONFIDENCE
st G 85%
0
@ RES Energy 32 @ 1233 MWh Yy 1%
D: 8687501

15 JUL 2025, 11:45 AM

EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY)
@ RES Energy 31
ID: 8687500 @ 2000 $ @190 % @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

© Temperature ® Pressure Last 7 days .

200
@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM 150

@ RES Energy 29
1D: 8687497 199 - ~
15 JUL 2025, 18:45 AM

50

12:00 13:00 14:00 15:00 16:00 17:00 18:00

Temperature Pressure

manpc sy . hidalgo2.eu

» < 1 2 .. 8 [»> Powered by QCG  TRD About application ~ www.psnc.pl



~HIDALWGO2  es py results

CENTRE OF EXCELLENCE

Tasks Search tasks... Q s
Number of tasks: 525
SORT BY NAME &
H £\ Report »
© RES Energy 36 Energy Energy 36 (ID: 8687506 ©)
1D: 8687506 © FINISHED ol 30sec. O

15 JUL 2025, 15:45 PM — )

@ RES Energy 35

& p o0 o @

Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:30
Runtime: 2h 45 min
@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished @ Follow (

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM
Overview  Period: 01.05 - 07.05.2024r.

@ RES Energy 33

ID: 8687502
15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION CONFIDENCE
Tems g 85%
0
@ RES Energy 32 ® 1233 MWh e
ID: 8687501

15 JUL 2025, 11:45 AM

EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY) EXPECTED INCOME (1 HOUR)
@ RES Energy 31
ID: 8687500 @ 2000 $ @ 190 $ @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

Temperature ® Pressure Last 7 days .

@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM

@ RES Energy 29
1D: 8687497
15 JUL 2025, 18:45 AM

50

12:00 13:00 14:00 15:00 16:00 17:00 18:00

Témperature Pressure
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~HIDALWGO2  es py results

CENTRE OF EXCELLENCE

Tasks Search tasks... Q s
Number of tasks: 525
SORT BY NAME &
H £\ Report »
© RES Energy 36 Energy Energy 36 (ID: 8687506 ©)
1D: 8687506 © FINISHED ol 30sec. O

15 JUL 2025, 15:45 PM — )

@ RES Energy 35

& p o0 o @

Submission: 2025-07-15, 15:45
ID: 8687505
15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:30
Runtime: 2h 45 min
@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > RES.Analysis > Finished @ Follow (

@ RES Damage 21
ID: 8687503
15 JUL 2025, 13:30 PM
Overview  Period: 01.05 - 07.05.2024r.

@ RES Energy 33

ID: 8687502
15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION CONFIDENCE
Tems g 85%
0
@ RES Energy 32 ® 1233 MWh e
ID: 8687501

15 JUL 2025, 11:45 AM
EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY) EXPECTED INCOME (1 HOUR)
@ RES Energy 31
ID: 8687500 @ 2000 $ @ 190 $ @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20
ID: 8687499
15 JUL 2021, 10:30 AM

Temperature ® Pressure Last 7 days .

200
@ RES Energy 30

ID: 8687498

15 JUL 2025, 09:45 AM 150

@ RES Energy 29
1D: 8687497 09
15 JUL 2025, 18:45 AM

50

12:00 13:00 14:00 15:00 16:00

Témperature Pressure
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- iDALGO2 RES-PV results

CENTRE OF EXCELLENCE

Tasks | Search tasks.... (5]
Number of tasks: 525
SORT BY NAME
ID: £\ Report X
a - Energy Energy 36 (ID: 8687506 @)
1D: 8687506 © FINISHED o[ 30 sec. O
il 15 JUL 2025, 15:45 PM
© RES Energy 35 Submission: 2025-07-15, 15:45
1D: 8687505
Sy 15 JUL 2025, 14:45 PM a RES Expected finish: 2025-07-15, 18:30
Runtime: 2 h 45 min
@ RES Energy 34
ID: 868504
15 JUL 2025, 13:45 PM
Inited > Preprocessing > RES.WRF > RES.Eulag > -Analysis > Finished @ Follow (I

@ RES Damage 21
1D: 8687503 -
15 JUL 2025, 13:30 PM
Overview  Period: 01.05 - 07.05.2024r.
@ RES Energy 33

ID: 8687502
15 JUL 2025, 12:45 PM ENERGY PRODUCTION ESTIMATION

@ RES Energy 32 ® 1233 MWh ———
1D: 8687501 )

15 JUL 2025, 11:45 AM

EXPECTED INCOME (7 DAYS) EXPECTED INCOME (1 DAY)
@ RES Energy 31
ID: 8687500 @ 2000 $ @190$ @25%

15 JUL 2025, 10:45 AM

@ RES Damage 20

ID: 8687499 ® Energy @ Temperature ® Pressure Last 7 days v
15 JUL 2021, 10:30 AM

200
@ RES Energy 30
ID: 8687498
15 JUL 2025, 09:45 AM 150

@ RES Energy 29
ID: 8687497 190
15 JUL 2025, 18:45 AM

50

Témpe;aZUre ) Pressure
e i b
FEfe %3129 EuroHPC i 45
EEE%. A 333  JointUndenaung www.hidalgo2.eu
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- HIDALGO2 Leveraging HPC with GUI for energy services

CENTRE OF EXCELLENCE

* QCG-Portal is an adaptable portal for execution of

_ _ o _ various computational scenarios on remote resources.
* QCG delivers a set of highly efficient services and

 Graphical definition, submission, management and

access tools for remote application execution in monitoring of tasks.

large-scale computing environments, including both . Customisable interface

classical HPC and Cloud systems, and emerging  Integrated data management and automated data

Quantum Computers stage-in & stage-out (IBIS).
* Authentication/Authorisation based on modern SSO
[ .
GPGPU technologies (OAuth2 / OIDC, Keycloak).
SLURM °
HTC ® ¢ @ Multiscale
. [ .
. HPC 5 —_——— © e BB L2
S 4 RES © susmiTTED @© 5Mar 2023,12:47 PM 3 minutes ago ]
. o OpeﬂMP Gaussian © SUBMITTED © 5 Mar 2023, 12:47 PM 13 minutes ago B @b 2R
Gaussian © susmiTTED @© 5Mar 2023, 12:47 PM 2days ago & 2 B
\/\/UQ . . Gaussian © COMPLETED (© 5 Mar 2023, 12:47 PM week ago B2} L2
L J @ Bash © COMPLETED 5 Mar 202312:47 PM week ago & L 2
(] Quantu.m ) MP] i © COMPLETED ZSMar2023,12:47PM week ago Z & t: & 2 :
Computing — P —————— T
© COMPLETED (@© 5 Mar 2023, 12:47 PM 2 weeks ago B2} 4 2 B
Abaqus © SUBMITTED ©5Mm month ago B & & 2 <8
r‘/*****\\“ 2 85 86
L *1 EuroHPC 240
k** X *‘j




- HIDALGO2

CENTRE OF EXCELLENCE

 mUQSA provides solution for uncertainty

quantification, sensitivity analysis, and ensembles
« Supports different UQ methods: SC, PCE, MC, ...

* Integrated with QCG and QCG-Portal for seamless

analysis

UreHpC

UQ and ensembles powered by mUQSA

Last step

Configuring UQ/SA scenario

Follow

Back to home page

Configuring a UQ/SA scenario

Foliow the steps below

PARAMETERS METHOD
° [ ]

Parameters definition

Parameter name Parameter type
£ Float

Max value Distribution

2000 s Normal

ENCODER
°

DECODE|

Default value

900

Mean

@ o900

Analysis results

parametet TUBE DEFLECTION

Verson: 122 Method:sc
10

QI parameter: g1

Max value

@ 10

Descriptive statistics

First-order Sobol Index

~+ Add pa

0.696

First-order Sobol Index

PARAMETERS METHOD.

EXECUTION
.

ENCODER DECODER APPLICATION

Choose method

Choose the method you want to use:

ik amcestaiy ansiyis
o —

© vonte aro senstivy anaysis (4C)
Stochastic Collocation (SC)

Polynomial Chaos Expansion (PCE)

Method parameters
‘Specify the following parameters

Samples Num
100

Monte Carlo s a smulation technique that s based on generating large
number of random sampies of the input variaties according 1 their specified
p . and sample point.
The statslcal properties of the model oulput, such as mean, variance can
then be estimated from the resulting sample of model evaluations. The Monte:
Garto sampiing method is a popular method for uncertainty quantifiation, and
is often used to compute sensitvty indices such as Sobol indices.

Goto documentaton ]

www.hidalgo2.eu

Analysis results

SIR

Version: 122 Method: pee

QOI parameter: |

Descriptive statistics

Descriptive statistics

600

Resetzoom | Disable decimation

First-order Sobol Index

© Backtotasks ist

Total-effect Sobol Index ‘Second-order Sobol Index

@ren @stimax (siomn @6

“a/




- HIDFALGO2

CENTRE OF EXCELLENCE

Michat Kulczewski

Thank you for your
attention

Poznanskie Centrum
Superkomputerowo-Sieciowe

e-mail: michal.kulczewski@pcss.pl

www.hidalgo2.eu

e-mail: office@hidalgo2.eu



