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Providing insights to
realise the potential of
solar energy in Spain
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* Project financed by NextGenerationEU funds.

* Objetive: to develop a viewer to show the solar potential of buildings in
Spain by reusing public data from different administrations.

e Second version ready to be released

* The user enters an address and the viewer displays the detailed
information about the solar potential and the estimated investment.

 The resolution of the data is 2m

* It includes a dashboard with the estimated and installed solar potential inm
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* Data source:
* Buildings:
e Spanish Cadastre: INSPIRE conformant service (ATOM)

e Basque Country Government: Basque Country (geographical data base)
* Navarra Government: (WFS)

e Elevation model: DSM from IGN with a 2 m grid from LiDAR. Trees and shadows
have been considered for the calculation of solar potential.
* Solar Radiation and cloudiness: PVGIS (European Commission application)

 Photovoltaic Geographical Information System

© PVGIS © European Communities, 2001-2017
» Solar radiation data base for Europe from satellite images (SARAH)

* Data Processing:
e r.sun (GRASS GIS): Computes direct (beam), diffuse and reflected solar irradiation raster maps

for given day, latitude, surface and atmospheric conditions. The shadowing of the topography g, &
bl

has been incorporated. /
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https://re.jrc.ec.europa.eu/pvg_tools/es/
https://grass.osgeo.org/grass-stable/manuals/r.sun.html
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e Results are displayed using standard web services:
* Web Map Service (WMS): https://wms-potencial-solar.idee.es/potencial-solar
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https://wms-potencial-solar.idee.es/potencial-solar

= %, Data results
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e Results are displayed using standard web services:
* Web Map Tile Service: https://wmts-potencial-solar.idee.es/potencial-solar
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https://wmts-potencial-solar.idee.es/potencial-solar
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* Open source:
* PostGlIS
PyGeoAPI

Geoserver

1 Check the solar potential of your
MapLIbre building

Superset

Search for your building by address.

Click on your roof.

Select the energy range to consider.

Displays the optimal location for the selected power range.

@ Don't show again

https://ignsolarguadaltel.desarrollo.guadaltel.es/solar/ Second version /

https://eficiencia-energetica.ign.es/solar eurog;ograpths
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 Data results of energy production (kWh/m?):

* Annual average photovoltaic production

* Minimum
. Variable Total
Maximum R
* Annua | Surface @ 76.00 m?
* Month Iy Average annual value @ 1.697
kwWh/m?
Minimum annual value @ 980 kWh/m
Maximum annual value @ 1.962
kwWh/m?

Accumulated solar energy @ 129.00 MWh

Annual photovoltaic 24.278.21
production ® kw
Maximum power & 15.96 kW

The annual photovoltaic production take into account the efficiency and losses of the installation, which depend

on the technology of the panels.

Radiacion solar (kwh/m™

Raodiocion solar Rodiocion solar medio
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e Calle Monte Escorial 1, San Lorenzo de El Escorial

Eim R, g, B Slomet Solar Energy Potential for Buildings

<, 3

° g ‘CALLE MONTE ESCORIAL 1, San Lorenz<’ .
V Search by building: '

Search by building based on where you click on the one you want to
see the solar information grid.

V' Filter the value of the minimum annual energy generated:

OkWh/m? 2200kWh/m?

1200kWh/m*

V' Energy indicators

Information on solar radiation on the building roof.

Variable Filtered al
Surface @ 856.00 m* (743%)  1152.00 m? E : \ - B
3 . ENERGY
Average annual value @ 1586 kWwh/m?* 1431 kWh/m?
Minimum annual value ® 1.218 kWh/m* 631 kWh/m? [ ot 2000kwWh/m?
Maximum annual value @ 1.983 kWwh/m?  1.983 ) - b Z 1750kwh/m
kwh/m? §
Accumulated solar energy 1,358.00 MWh 1,649.00 MWh
e (82.4%)
Annual photovoltaic 255,563.07 kWh 310,322.49
production @ kwh
750kwh/m?
Maximum power @ 179.76 kW (74%) 241.92 kW

500kwh/m?
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* Enter the consumption data for the 36 apartments

* 1 apartment
e Peak 64 kWh Consumption data

* Flat 56 kWh Enter your monthly consumption data for each electricity period.

° Va”ey 75 kWh Period Tip Flat Valley

* without heating system  [JRECIEEIEY
o

Compensation for excess energy discharged into the grid (£/kwh):

The result of the calculation is an estimate and should not be taken as binding. The default
values have been obtained from average consumption, surface area and tariff data in

Spain.

Apply Default values

https://eficiencia-energetica.ign.es/solar/ eurog?ographk:s
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* Calculate self-consumption:
* investment 1.561 €/apartment -> 6,255 € saving in 25 years

Solar Energy Potential for Buildings

%54

° e ‘CALLE MONTE ESCORIAL 1, San Lorenz<l E

Vv Economic indicators

Filtered

Variable

Investment @ 56.201€ J 316.573 €
Annual energy generated 70.327 310.322 kWh

kwh
Annual savings 1n.252€ 58.538 €
Annual savings per consumption 1252 € 13322 € . : o7 :

N A e Y : ANNUAL SOLAR

Annual savings by compensation 45216 € ‘ \. 28 \/ : U ¢ e - Az
Savings accumulated over the 225,110.00 1,146,877.00 \ ; g
useful life @ € % . > 2000kWh/m?
Payback period 5.0 years 5.4 years 1750kWh/m*

Enter consumption data Installation configuration
I Calculate self-consumption [ ] .

Caleulate minimum amortization @

750kWh/m?

500kWh/m?

https://eficiencia-energetica.ign.es/solar/ eur09§OgraphTCS
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e Calculate minimun amortisation:

* investment 3,658 €/apartment -> 15,647 € saving in 25 years
E,tm .. % <

Solar Energy Potential for Buildings

A |

° = . ICALLE MONTE ESCORIAL 1, San Lorenzc

v Economic indicators

Variable Filtered Total

Investment @ 131.687 € 316.573 €
Annual energy generated 156.628 310.322 kWh

kwWh
Annual savings 27.800 € 58.538 €
Annual savings per consumption 13322€ 13322€ ‘ : ; ! s i

! A \ g ) SOLAR

Annual savings by compensation 45216 € ' \ A R . ANEHO
Savings accumulated over the 563,325.00 1,146,877.00 : 3
useful life @ € 2000kwh/m?
Payback period 4.7 years 5.4 years 1759””“{"‘2

Enter consumption data Installation configuration

Calculate self-consumption @

I Calculate minimum amortization @ |

750kWh/m?

500kWh/m?

/
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Viewer

* Calle Monte Valmayor 6, San Lorenzo de El Escorial

[} A
3 EENR R
W3 R o

V Search by building:

Search by building based on where you click on the one you want to

see the solar information gri

id.

V' Filter the value of the minimum annual energy generated:

OkWh/m?

V' Energy indicators

550kWh/m*

Information on solar radiation on the building roof.

Variable

Surface @

Average annual value @

Minimum annual value ®

Maximum annual value @

Accumulated solar energy @

Annual photovoltaic

production @

Maximum power @

Filtered

256.00 m?
(100%)

1.441 kWh/m?

784 kWh/m?

1.973 kWh/m?

369.00 MWh

(100%)

69,442.46 kW

53.76 kW (100%)

2200kWh/m?

Total

256.00 m?

1441

kWh/m?

784 kWh/m?

1973
kWh/m?

369.00 MWh

69,442.46

kw

53.76 kW

https://eficiencia-energetica.ign.es/solar/

Solar Energy Potential for Buildings ®

-

ANNUAL SOLAR
ENERGY

2000kWh/m?

1750kWh/m?

750kwWh/m?

500kwh/m?
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* Filter points over 1720 kWh/m?

Solar Energy Potential for Buildings

V Search by polygon: °

’CALLE MONTE VALMAYOR 6, San Loren‘ ﬂ

Draw a polygon over the surface you want to view or remove the
solar information mesh from

V' Filter the value of the minimum annual energy generated:

OkWh/m? 2200kWh/m?

1720kwh/m?*

Vv Energy indicators

Information on solar radiation on the building roof

Variable Filtered
Surface @ 48.00 m* (30.8%) 156.00 m?
ANNUAL SOLAR

Average annual value @ 1.866 kWh/m? 1.509 ENERGY

kWh/m?
Minimum annual value ® 1.759 kWh/m* 784 kWh/m? 2000kWh/m?
Maximum annual value ® 1.973 kWh/m*  1.973 1750kwh/m?

kwWh/m?
Accumulated solar energy @ 90.00 MWh 235.00 MWh

(38.3%)
Annual photovoltaic 16,860.64 kWh  44,313.39
production @ kwh
750kWh/m?

Maximum power @ 10.08 kW (30%) 32.76 kW

500kwh/m?
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* It shows the investment of panels installation

E:ﬁm B, D5 . HRne Solar Energy Potential for Buildings

150

[CALLE MONTE VALMAYOR 6, San Loren‘

Vv Economic indicators

Variable Filtered tal 4 . )
Investment ® 4783€  46.355€ » adl . 4 ~
Annual energy generated 4441 kWh 45.968 kWh - . ] i
Annual savings 710€ 8977€ ' : y .
’ . B ANNUAL SOLAR
Annual savings per consumption 710 € 864 € . - ENERGY
Consumption data Installation Configuration
Annual savings by compensation 0€ 813 € Enter your monthly consumption data for each electricity period. Plate technology
" 2000kWh/m?

4 Period Tip Flat Valley Monocrystalline

Savings accumulated over the 12.981,00  178.070,00

Grid consumption Efficiency (%)

Price (€/kWh) 021 01 \ System losses (%)
L 10

Compensation for excess energy discharged into the grid (£/kwh):

Payback period 6.7 years 5.2 years

Cost per panel
015 L
150

The result of the calculation is an estimate and should not be taken as binding. The default
values have been obtained from average consumption, surface area and tariff data in
Spain. 17

750kWh/m?

s /
-

Calculate minimum amortization @ F ‘g - B

https://eficiencia-energetica.ign.es/solar/ eurog?ographk:s

Labor cost (£/h)

Enter consumption data Installation configuration

Calculate self-consumption @

500kwh/m?
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Economic indicators

Variable

Investment @

Annual energy generated

Annual savings

Annual savings per consumption

Annual savings by compensation

Savings accumulated over the
useful life ®

Payback period

Filtered

21193 €

24.233
kWh

4.630 €

864 €

3.766 €

94,575.00
€

4.6 years

tal
46.355 €

45.968 kWh

8977 €

17T Consumption data

Enter your monthly consumption data for each electricity period.
8MN3€
Period
Grid consumption
(kwh)

Tip Flat Valley

R G R

5.2 year: Compensation for excess energy discharged into the grid (£/kwh):

178.070,4

Price (€/kwh)

-

015

Enter consumption data

Calculate self-consumption (]

Installation configuration

Calculate minimum amortization @

The result of the calculation is an estimate and should not be taken as binding. The default
values have been obtained from average consumption, surface area and tariff data in
Spain. .

/
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Plan de Recuperacién,
Transformacién y

Cadastral refere

-

ANNUAL SOLAR
ENERGY

Plate technology 2000kWh/m‘
Monocrystalline
Efficiency (%) 1750kwl1/m’
il
System losses (%)
10
Cost per panel
150
Labor cost (£/h)
7

750kWh/m?

Apply Default values

-~ -‘_'

i

500kwWh/m?
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Solar communities

J

"
Plan de Recuperacién, Financiado por
Transformacion y
Resiliencia la Unién Europea

e Buffer to the solar power plant (1 km (direct conection) and 2 km (using
power lines))

Solar Energy Potential for Buildings

L . O
o X

—b

B o O

—b

Cadastral reference

ANNUAL SOLAR
ENERGY

2000kWh/m?

750kWh/m?

. \ g 500kWh/m?
https://eficiencia-e

nergetica.ign.es/solar/
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e Buffer to the solar power plant (1 km (direct conection) and 2 km (using
power lines))
Ei= = =s = o= » Potencial de Energia Solar de Edificios
©

Busca por edificio segun donde haga clic sobre el que quiera ver la

" -

v Buscar por edificio:

malla de informacién solar.

Vv Filtra el valor del minimo de energia anual generada:

OkWh/m? 2200kWh/m?

1200kWh/m*

Vv Indicadores de energia

Informacion de la radiacion solar en la cubierta del edificio

Variable Filtrado al
Superficie ® 1.732,00 m? 2.468,00 m*
(70.2%)

Valor medio anual ® 1593 kWh/m* 1393 B ¢ ‘

kWh/m? LN 5 5 ! A { R v 9 2000kWh/m?
Valor minimo anual @ 1.202 kWh/m? 384 kWh/m? o . ™ S . b o . i 1750kWh/m?
Valor méximo anual @ 1.960 kwh/m*  1.960

kWh/m?
Energia solar acumulada 2.759,00 MWh 3.438,00
(] (80.3%) Mwh
Produccién fotovoltaica 519.379,50 kwh  647.168,57 L - < 3 L T Vel . 750kWh/m?
anual @ kwh .

. - 500kwh/m?
) AR\ N .

Potencia mdaxima @ 363,72 kW (70%) 518,28 kW - \ % (4 ' g

/
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* 3D View with the average (MaplLibre)

= = = = Slamot Potencial de Energia Solar de Edificios
TR )

b

o

ENERGIA SOLAR
ANUAL

2000kWh/m?

»

750kWh/m?

500kWh/m?
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* It shows the solar potential estimated and installed

[;ﬁg?ﬂ ==
i = . . . P
AITES ' Eficiencia Energética
Filtros para la region Municipal  Provincial — Autonémico
Filtro para potencial
instalado
Catastro Potencial
Filters out of scope {4) >

Total de edificios

37193.062

Total de parcelas

11.880.307

Sup. Total edificios

2.779.739.983

m2

APPLY FILTERS

CLEAR ALL

Configuracion» =~ JAcceder

-]

Nacional
Mapa de potencial solar Mapa de compromiso solar Top 10 CCAA compromiso solar
Potencial solar tedrico I I a
0 - 75000000 g — Q
75000000 - 125000000 = 1
= 125000000 - 250000000 m —
= 250000000 - 450000000 o]
= 450000000 - & 0 g
= 500000000 - 10000000000 o
=]
z Q 3
=
“ﬁi Q a Castilla y Ledn
2
lies Balears :
o)
~ S 8
m m 5. La Rioja
S 2
5 =
/ &
' v _‘ 0
LT e o
OIS B e -
=1 L‘““-(mvﬁ Instituto Geografico Nacional
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t’im Ee = g [ Clemet Configuration = = = )Logi

Filters I Energy Efficiency E]

(AT itz “FalT 713 T Municipal ~ Provincial — Autonomous  National

Filter for installed potential

Filters out of scope (4) 5 Catalog Potential Solar potential map Solar Engagement Map Top 10 CCAA solar commitment
Total buildings H Solar Commitment xl I
3 7.1 9 3 .06 2 0 - 0,0006 lles Balears f I
= 0,0006 - 0,0013 - " >
m -
= 0,0013 - 0,0019 Q m Q
m  0,0019 - 0,0026 Castilla y Leén g- (@]
Total plots : g‘ggzi :g,ggzg La Rioja E % 3 g 2
- z Z ‘
f= §
11.880.307 0 Q)
" 5 Canadias
= Q
Total buildings area QI'J :
v -
2.779.739.983 @)
>
m2 S
2]
=y
o}

@) -
5-.*\;- Mational Geographic Institute

APPLY FILTERS

CLEAR ALL

eurogeographics
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 Solar potential estimated and installed

El‘!-—-— e =9 e Somet Configuration» =+ -)Logir

Filters I Energy Efficiency B

Filters for the region Municipal Provincial Autonomous National

CCAA
Andalusia
General More information
Province*
Sevilla Catalog Potential Detailed data Grouped data Heat map Use State
Municipality * it . i : : . .
Total buildings : Detailed theoretical solar potential : Types of use :
AlcalaiteGuadalia 43 127 @ Industrial [ Residencial B Agriculura ([l € 1/3 ) . @
Filter for installed potential 121%
Data source*
REE Total plots :

43,25%

Total area of buildings ~ :

6.660.998

m2

APPLY FILTERS

CLEARALL

eurogeographics
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* Energy efficiency is a priority of general interest, not only for economic
reasons due to rising electricity and gas prices, but also for ecological and
sustainability reasons.

* Spain’s location is highly appropriate for realising 100% clean solar energy.
But the photovoltaic investment is far from desired

* The viewer help users to know the solar potential of buildings, the optimal
location of the solar panels and the estimated of the investment.
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Thank you

Celia Sevilla Sanchez
celia.sevilla@cnig.es
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