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We present a bottom-up methodology to estimate PV RESULTS

potential at high resolution accounting for slope,

Apeldoorn GRID CODE Potential Capacity Potential Yield Total Area/

orientation and shading factors. We selected the city (MWp) (MWh) Capacity/Yield

of Apeldoorn, in the Gelderland province of the
Netherlands as the pilot for our study. ArcGIS was o) Not Suitable o)

used as a platform for all the analyses. The aim of the 100Wp/m? 2.9 km?

study is to answer the following questions: flat roofs 1 158 04804

392.9 MWp

1. What is the PV potential capacity of the residential ,
150Wp/m 2 209.6 157215.9 274.8 GWh

buildings in Apeldoorn? sloping roofs
2. How is this related to the potential yield In the
. 3 25.3 22801
region?
3. Would local generation be able to accommodate the

supply-demand mismatch?

ELEVATION SOLAR IRRADIATION ROOF TYPE

METHODOLOGY DESCRIPTION

The estimation of solar potential In this study was

calculated In two steps. First, suitable locations for

roof-top PV were singled out, and then potential

estimation calculations were performed based on GIS

data analysis.

Solar Radiation Analyst of Arc GIS is used to calculate

o _ _ _ : 0 . - . - -I--q-..! S XIFL L
Solar Irradiation on roof tops considering Slope, o\ 2% ;

orientation and shadows from nearby objects.

The criteria selected for potential estimations are ’
given in the table below 159 |H R T (T [ R & 3 =and o o, e [ sope I Flat

== [

Elevation
| . -

GRID Irradiation Legend Potential FINAL MAP ATTRIBUTE TABLE
CODE criteria Yield

(kWh/kWp) FNCECL
GRIDCODE | Woonplaats | Huisnummer Postcode Sleutel Shape_Leng | Shape_Area Capacity Yield area
2 | Apeldoorn 10 | 731340 1e Beukenlaan 10 73134 Apeldoorn 7.88734 0.9213 0 0 0.9213
O < 5 O ()/ O 3 | Apeldoorn 10 | 731341 1e Beukenlaan 10 7313AJ Apeldoorn TE646T742 47 164435 TOT46T | 42448 471644
0 4 | Apeldoorn 10 | 73134J 1e Beukenlaan 10 7313AJ Apeldoern 83.715567 57.221659 0 0| 572217
2 | Apeldoorn 11 | 7313Ad 1e Beukenlaan 11 7313AJ Apeldoorn 30.981267 11.570781 1.73562 | 1301.71 | 11.5708
3 | Apeldoorn 11 | 73134AJ 1e Beukenlaan 11 7313AJ Apeldoern B62.344285 35.141389 5271238 | 316277 | 351419
2 4 | Apeldoorn 11 | 73134l 1e Beukenlaan 11 73134 Apeldoorn 80.114084 58.381573 0 0| 583816
1 O OW p/l l l 2 | Apeldoorn 12 [7313A) 1e Beukenlaan 12 7313AJ Apeldoorn 47.569593 34.430939 516464 | 3873.48 | 34.4309
3 | Apeldoorn 12 | 731340 1e Beukenlaan 12 731340 Apeldoorn O0.74445 37.451626 561774 | 337064 | 374518
4 | Apeldoorn 12 | 73134AJ 1& Beukenlaan 12 7313AJ Apeldoorn 85.908423 30.3422638 0 0| 303423
f I at ro OfS o) 1| Apeldoorn 13 | 73134) 1 Beukenlaan 13 73134 Apeldoorn 3.9598 0.74995 0 0| 074995
1 5 O — 7 O /() 6 O O 2 | Apeldoorn 13 | 73134AJ 1& Beukenlaan 13 7313AJ Apeldoorn 40.76475 33.365789 5.00487 | 375365 | 33.3653
3 | Apeldoorn 13 | 7313AJ 1e Beukenlaan 13 7313AJ Apeldoern 68.521565 23758462 3568377 | 213826 | 23.7585
4 | Apeldoorn 13 | 73134AJ 1& Beukenlaan 13 7313AJ Apeldoorn 86009393 45143061 0 0] 4914
2 | Apeldoorn 14 | T3134AJ 1e Beukenlaan 14 7313AJ Apeldoern 7.586853 1.083504 0 0 1.0836
3 | Apeldoorn 14 | 73134Ad 1e Beukenlaan 14 73134J Apeldoorn 50.574866 35941042 554116 | 33247 35941
4 | Apeldoorn 14 | T3134AJ 1& Beukenlaan 14 7313AJ Apeldoorn 67.97326 46370199 0 0| 463702
1 | Apeldoorn 16 | 731340 1e Beukenlaan 18 73134] Apeldoorn 14.5558 2 995995 0.445593 | 404 994 | 2.995095
2 | Apeldoorn 16 | 7313A) 1e Beukenlaan 16 7313AJ Apeldoorn 50.218418 23.808081 3.57121 | 2678.41 | 23.8081
1 5 OW / 2 3 | Apeldoorn 16 | 73134l 1e Beukenlaan 16 73134J Apeldoorn 80.790673 36.562644 5.5204 | 331764 | 36.8626
p I I I 2 7 O — 9 O % 7 5 O 4 | Apeldoorn 16 | T313AJ 1& Beukenlaan 16 7313AJ Apeldoorn T4 65931 40 227134 0 0| 402271
2 | Apeldeorn 17 | 731340 1e Beukenlaan 17 7313AJ Apeldoorn 28.228229 18.737315 2.8106 | 2107.95 | 18.7373
- 3 | Apeldoorn 1F | 73134l 1e Beukenlaan 17 73134J Apeldoorn 47 677987 12.819504 1.92299 | 1153.79 | 128199
S I O p I n g 4 | Apeldoorn 17 | 7313A) 1e Beukenlaan 17 73134J Apeldoorn 74.071381 724386 0 0] 724386
2 | Apeldoorn 18 | 7313Ad 1e Beukenlaan 18 73134J Apeldoorn 31.1485583 17.119829 2587597 (192598 | 1711838
3 | Apeldoorn 18 | 73134AJ 1e Beukenlaan 18 7313AJ Apeldoorn 65618834 27 424126 411362 | 246817 | 274241
ro OfS 4 | Apeldoom 18 | 73134l Te Beukenlaan 18 7313AJ Apeldoorn £2.079057 | 65844269 0 0| 658443
2 | Apeldoorn 2| 73134l 1& Beukenlaan 2 7313AJ Apeldoorn 103.345568 18925092 283876 | 212907 | 189251
3 | Apeldoorn 2731340 1e Beukenlaan 2 73134 Apeldoorn 165.396547 73.383319 11.0076 | 6604.56 | 73.3333
4 | Apeldoorn 2| 73134l 1& Beukenlaan 2 7313AJ Apeldoorn 210.501136 108 504586 0 0| 1038505
3 > 9 O % 9 O O 2 | Apeldoorn 20 | T3134d 1e Beukenlaan 20 7313AJ Apeldocern 23.993162 10.165496 1.52482 [ 1143681 | 10.1855
3 | Apeldoorn 20 | 7313Ad 1& Beukenlaan 20 7313AJ Apeldoorn 66.828967 30.555525 458333 2750 | 30.5555
4 | Apeldoorn 20 | 73134 1e Beukenlaan 20 7313AJ Apeldoern 76.535543 45.745339 0 0| 457453
1 | Apeldoorn 3 | 7313AH 1e Beukenlaan 3 7313AH Apeldoorn 3.8748 0.410068 0 0| 0.410088
2 | Apeldoorn 3 | 7313AH 1& Beukenlaan 3 7313AH Apeldoorn 35741736 20127156 301807 | 22643 | 201272
3 | Apeldoorn 3 | 7313AH 1e Beukenlaan 3 7313AH Apeldoorn 97.845264 38.813557 552203 | 3313.22 | 368136
4 | Apeldoorn 3 | 7313AH 1& Beukenlaan 3 7313AH Apeldoorn 57454403 36 873529 0 0| 368735
2 | Apeldoorn 5173134) 1e Beukenlaan 5 73134 Apeldoorn 33.634009 112591132 1.89367 [ 127025 11.2511
3 | Apeldoorn 5| 73134A) 1& Beukenlaan 5 7313AJ Apeldoorn 6053119 35 285882 529288 | 317573 | 352359
4 | Apeldoorn 51 73134) 1e Beukenlaan 5 73134 Apeldoorn 79.057055 540002807 0 0| S54.0008
Field Value
SHAPE Leng 35.402233
>Wmnp4aat5 Apeldoorn
Huisnummer 19
Postcode 7331MG
Sleutel Korhoenweg 19 7331MG Apeldoorn
2 S Capuy
- EE g SUM_Capacity 6.88165
) . SUM_Yield 4575.280029

Conclusions

The whole model was set up in a GIS based platform (ArcGIS) which helped in exploring and visualizing the data in an efficient way. Many layers of
INformation have been created to analyse the data at different resolutions. The potential PV capacity for the city of Apeldoorn thus was estimated at 392.9
MWp for the residential buildings. This would mean a power production of 274.8 GWh. The present PV capacity installed in the study area is about 3.4
MWp. Considering that the annual electricity demand in the region is around 230 GWh at the rate of 3500 kWh/yr per household, PV would be able to
completely cover the electricity demand in the region.

We were able to successfully implement a method for estimating the PV potential using high resolution LIDAR data for a pilot area. We are currently
working on techniqgues to extrapolate the results to the Netherlands.
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