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Alfrodull — Metodik

1. Ortofotot delas in i sma bilder
2. ldentifiering sker - solenergisystem eller inte

3. Manuell verifiering (med elnatsagare och genom visuell
inspektion)

4. Ett polygon skapas och klassificering sker mellan
solceller och solvarme

5. Solenergisystemet matchas med typkoder i
Lantmateriets geodataservice. BY-polygonlagret har 49
detaljerade typkoder.

@ BECQUEREL

L. Lindahl, et.al. (2023), Mapping of decentralised photovoltaic and solar thermal systems by remote sensing aerial imagery and deep machine learning for statistic generation.



Alfrodull — Databas 6ver solenergisystem i Sverige

@ BIPV
O Solar thermal @ BECQUEREL

S WEDEN

L. Lindahl, etal. (2023), Mapping of decentralised photovoltaic and solar thermal systems by remote sensing aerial imagery and deep machine learning for statistic generation.
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Resultat - Marknadssegentering
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General Detailed building purpoze Property purpose Number of systems
hn'lll mﬂl g - . .
purpose Upwiid | Falm | Enista | Eaivsts
zlnee 2020 2019 2021
2020° '
Singla-family dwelling units 1
Ground - A =ricalturs wmits 3 ]
Singla-family dwelling wuts 7 198 73
Tensmeant bulding wnmits 1
Smmall houze, detzched Azriculhras units 5 12
Industrial premises units 1
Special units 1
Eﬂmu‘:ﬂ house, cham livked Single-family dwelling units 18 *
. . Singla family houses, terraced | Singla—family dwelling units 2 1
Residential houses Tenement building units 1
Small house with several e . 1
aparhments Tenamant building units
Tenameant building units 3 12 3
Mult-faraly house Singla—family dwelling units 1
Special units 1
: Singla-fammly dwelling wts 3
Unspecified e T— 1 1
Singla-family dwelling wnits 20 41 14
Tenamant bulding wnits 1 2 1
) . Asriculhure units 3 | 48 17
Complementary | Unspscifisd Tndustrial premises wnits 2 2 1
Power-generation waits 1
Special units 3
. : Singla—family dwelling units 2
Agricultural Unspacifiad e T——— 3
Jood industry Industrial premises wmits 1
Other manufachring mdustry | Tenamant building units 1 1
Industrial Other mdustrial building Industrial premises units 1
: Industrial pramises imits 1 1 1
Unspecified Sinele—Family dwelling wmit 1
School Special units 3 3
Hizher education institution Industrial premises wnits 1
Hospital Special units 2
Hazlthcara centra Tenamant bulding wnits 1
Fire station Special units 1
Towm hall Special umts 1
Culfural building Special units 1




Alfrodull

Resultat - Kontroll mot elnatsagarens databas

Upptackta fel Knivsta | Falun ~diff
For gammalt system for att ha registrerats 2 0 +4.8 kW
Troligen solenergi, men saknas eller ar
inte korrekt registrerad hos elnatsagaren 3 2 +54.9 kW
Avvecklat utan att ha meddelat natagaren 0 1 -3.2 kW
Registrerat med fel fastighetsbeteckning 9 2 -
Storre DC-kapacitet an registrerat hos
natagaren 4 2 +125.6 kW
Trolig expansion 2 1 |+32.4 kW
Troligen fér att forbli mikroproducent 1 0 |+29.9 kW
Troligen for att forbli under 255 kW
grénsen 1 0 |+62.2 kW
Okdnd anledning 0 7 | +1.1 kW
Icke natanslutna system 2 45 +12 kW
Totalt +194 kW

Den faktiska solcellsproduktionen i de har tva kommunerna ar
troligen 3% hogre!

Ve S WEDEN

Missing PV system of approximately 1 kWp
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Alfrodull

Automatisk segmentering ar under utveckling med en s.k. U-netmodell
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A. Frimane, et.al. (2023) /dentifying small decentralized solar systems in aerial images using deep learning.
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Alfroduli

Berakning av orientering (lutning och azimut) med hjalp av LiDAR-data

@ BECQUEREL

D. Lingfors, etal. (2023) Comparing the capability of low- and high-resolution LiDAR data with application to solar resource assessment, roof type classification and shading analysis.
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Resultat: spridningen i lutning och azimut
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Mundilfare
Modulparametrar for att omvandla area till produktionskapacitet

Becquerel Sweden skapat en databas baserad pa <200 olika datablad for typiska monokristallina och
polykristallina kiselmoduler for den svenska marknaden vid olika tillfallen mellan 2015 och 2020

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020
n%]| 163 | 170 | 17.8 | 183 | 189 | 205

Vmo[VI| 322 | 31.8 | 327 | 333 | 355 | 382

V. [V1| 39.5 | 38.9 | 403 | 40.4 | 43.0 | 455

by [mvrect | 123 | 122 | -124 | 117 | 127 | -124
Nominal pOE"’V\f]r 265 | 281 | 298 | 309 | 329 | 416
Modules | 39 24 24 44 30 39
Manufacturers 14 15 17 12 9 10

L. Molin, etal. (2023) Valigation of a PV generation model for simulation of wide area aggregated distributed PV power generation.
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Mundilfare
Simuleringsmodell

95  (NOCT — 20) (G me
57+38v 800 Mgt

u u
Ppciewpe = Ggit [1 + E (Tq — Tsre) + E

where n is the efficiency of the PV module at standard test conditions (STC)
(%), p is the temperature coefficient of the maximum power efficiency (%/°C),
T, is the ambient temperature (°C), Tsr¢ is the temperature during STC (25°C),
v is the wind speed (m/s), NOCT is the nominal operating cell temperature
(°C) and Ggt, is the global tilted irradiance (W/m2).

, _ (P 1000 )
= min )
AC/kWpc DC/kWpc Pmax,DC/Pmax'AC

where P, pc is the installed DC capacity and P, ac is the installed AC
capacity.

L. Molin, etal. (2023) Valigation of a PV generation model for simulation of wide area aggregated distributed PV power generation.



Mundilfare
Validering av simuleringsmodell

System Simulated Measured PV Difference Table V: Statistical measurements for validation step 2,
PV power power [MWh] [%] employing LiDAR-derived orientations. For R°, red is the
[MWh] lowest value, green is the highest value and yellow is the
50" percentile (median). For the other metrics, green is
PVS1-U 40.9 39.0 4.7% the highest value, and red is the lowest value. N denotes
the number of hours simulated.
PVS2-U 42.8 40.1 6.7% RMSE MSE _ SSR MAE MBE
PVS3-F 53.5 46.6 15.0% PVS N R*_[kWh] [kWh] _[kWh] [kWh] [kWh]

1-U 33912 0.79 0.92 439 31306 0.45 0.05

PVSA-F 70.3 65.5 7.4%
2-U 33720 0.79 0.99 4.75 33278 047 0.08
PVS5-K 413 31.3 31.8% 3F 30806 0.23
PVS6-K 86.7 64.8 33.9% 4F 42280 0.1
5-K 43796 0.77 0.23
Total 335.6 2873 16.8%

6-K 40188 0.83 1.67 9.59 67166

L. Molin, etal. (2023) Valigation of a PV generation model for simulation of wide area aggregated distributed PV power generation.



Mundilfare
Validering av simuleringsmodell
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Figure 3a. Scatter plot for validation step 1 for PVS2-U, using orientations provided by the reference system owners. The data
points are divided by colour, showcasing different time-intervals of the day on the left and for monthly time intervals on the
right. The fitted regression is represented by a continuous line and the dotted line indicates a perfect model.

@ BECQUEREL

L. Molin, etal. (2023) Valigation of a PV generation model for simulation of wide area aggregated distributed PV power generation.



Mundilfare
Utjamningseffekter
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L. Molin, etal. (2023) Validation of a PV generation model for simulation of wide area aggregated distributed PV power generation.



Mundilfare
Frigorande av natkapacitet i planeringsstadiet
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L. Molin, etal. (2023) Valigation of a PV generation model for simulation of wide area aggregated distributed PV power generation.
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