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Finding the best buildings to start the rollout! Multiconsult
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Solar energy — the big picture
Solar energy — using GIS to get all geometric information
Solar energy — using spreadsheets to do the number crunching

Solar energy — present the results and start building!
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Solar energy is going to be the dominant energy source in the future.

Michael Liebreich, founder of Bloomberg New Energy Finance (BNEF), about the
expected development towards 2030 in the global energy system (quote from 2020):

By 2030, erecting a new building without integrating
solar power, without equipping it with a battery and
a heat pump, without capturing rainwater, will be an
act of deliberate economic self-harm.
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https://list.solar/news/peak-emissions/

Solar energy — potential for solar energy i Norway

Yearly sum of global
irradiation on optimal
inclined, south oriented solar
energy modules

hWh/m
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Bilder: Global Solar Atlas (Worldbank)
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Solar energy - evaluation of major building portfolios
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Solar energy - evaluation of major building portfolios

Modum kommune

* About 100 buildings
owned by municipality

* About 80 should be
evaluated

* Spread over 517km?

(with 14.200
inhabitants)
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Solar energy — identifying portfolio with GIS system (1)

* List from municipality with address and

national building number

SSB Bygnings]Zl Byggnavn
7968183 Enger skole
7988818 Avlastningshjem barn
160475625 Gamle servicebygg heggen kirke?
7983484 Sgndre Modum Ungdomsskole - Rockeverksted
160424648 Sgndre Modum Ungdomsskole
160424648 Spndre Modum Ungdomsskole
300389145 Elvika renseanlegg
21872288 Amot heydebasseng
160524057 Sysle kloakkrenseanlegg
160523891 Sysle skole SFO
7979762 Sysle skole
7979762 Sysle skole
160524332 Radhuset, gamelgarden og kulturhuset
160514434 Radhuset, gamelgarden og kulturhuset
160524332 Radhuset, gamelgarden og kulturhuset
160524332 Radhuset, gamelgarden og kulturhuset
160465336 Nordre Modum Ungdomsskole
160465336 Nordre Modum Ungdomsskole
7976771 Vikersund barneskole

1ANAZRIET Calchara harnackala

Multiconsult

|Z| Besgksadresse

Eikerveien 52
Ekornveien 2
Gamle Kirkevei 160
lellumveien 3
Jellumveien 3
Jellumveien 3
Katfossveien 1
Melumveien 95
Rostebakken 1
Rosteveien 87
Rgsteveien 85
Rgsteveien 85
Radhusveien 1
Radhusveien 1
Radhusveien 1
Radhusveien 1
Skolegata 11
Skolegata 11
Skolegata 22

CHaleharmrninm 24

|Z| PosﬂZ‘ Poststed |Z|

3340 AMOT

3370 VIKERSUND
3370 VIKERSUND
3340 AMOT

3340 AmOT

3340 AMOT

3360 GEITHUS
3340 AMOT

3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND
3370 VIKERSUND

2IEN LCITUIIC

* National building number identifiable in
database in GIS system (geographical
information system), which also provides 3D
geometric data from aerial surveys — but no
distinction between buildings and terrain

£




Solar energy — identifying portfolio with GIS system (2)

* National database provides outer limits  « Pixelated grid (Im*1m) established for
and roof lines of buildings, but no slope identification of slope and azimuth of all
angle or direction of slope roof surfaces
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And then magic happens... ©

Basically:

Each building is identified with its national building number and outline in GIS

Within each identified roof surface the height of each centre point of each 1Im*1m
pixel is taken from the 3D image, and compared to its neighbours. With this, the slope
and azimuth for each roof surface can be determined.

Repeat with every roof surface until finished. © Scripting rulez!
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Solar energy — identifying portfolio with GIS system (4)

* Slope * Azimuth

| Value
Flat (-1)
I North (0 - 22.5)
" Northeast (22.5 - 67.5)
East (67.5 - 112.5)

Southeast (1125 -
v )

I South (157.5 - 202.5)

Southwest (202.5 -
=i 247.5)

B B Vest (247.5 - 292.5)

{ Northwest (292.5 -
- 337.5)

| I North (337.5 - 360)

Multiconsult




Input variables for analysis:
Size of system, derived from GIS information (roof and building)

Economical assumptions (cost of system depending on size, internal discount value,
degrading of panels, inverter cost, learning rates for inverter replacement cost,
development of power prices, own consumption, etc.)

Technical assumptions (efficiency of solar modules, efficiency of inverter, production
potential kWh/kWp, etc.)

Exclusion parameters (roof surfaces with area under threshhold, slope angles over
threshhold, production potential under threshhold)

| Multiconsult [FEES
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400 buildings and 8000 (!) roof surfaces were analyzed for Stavanger
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Present the client with the results — and start contracting the most profitable buildings!

Oppdragsgiver

Overslaginstallert effekt, produsert energi + installasjonskostnad

Stavanger Kommune

Prosjekt Utredning solensrgi potensial
Dato 16.03.2022
Revisjon 0
Mengde spart Spesilikk
Antall bygg Installert effekt (kWp) Andel av Installert Energiproduk CO2 [tonn CO2-  Investeringskost  kostnad gj. snitt
Grenseverdi Antall b bygg (3] effekt (kWp)  sjon (kWhiar) ekv. lar] nad (kr] [krf'Wp]
36 4335 3433006 - 383 B3 726 751 13.93
25X 2IRR< 4. 42 33 B721 1302050 - 1325 152952 444 315
o =3l 252 23807 17334603 - 1330 10643658 EAL
2w . 366 100 45 dd JZTZIBES - 36dd 392327654 5.63
23807 Installert Energiproduk CO2 [tonn CO2- Investeringskost kostnad gj. snitt]
% 16 effekt (kvWp]  sjon (k'Whiar) ekv.lar] nad (kr) [kri'vp) Siste takrehabiliterin
Sum Topp 10 5366 3366833 - e 3435022 6,39 far 1373 2|
Sum Topp 20 7862 5833021 - 643 51441072 .5 1380-1383 3
a2 1930-1333 4
-y 2000-2003 5
tter 2010 ]
Status . Fasade Faktor: Rekkefalge|
[udfard  uakwell= [delvis) Prosent vurdering
prosiek 0. ikke akruelt aktuell etrer Mengde spart Investeringskost mtp Spesifikk Spesifikk
Ranger  tertfkar vurdert  Byggll 556 b.nr. Besekspost ljalneilikke, visuell Installert Energiproduk CO2 [vonn CO2-_ nad eks. MYA rakrehabilitl kostnad ytelse
rling | | dagt 7 |enda=i 7 |inters 7 [ IRA | ¥ | redigert | 7 | Byggnawn Bygaruppe ¥ | sted + | Komment ™ | vurdert end 7 | inspeksjon | 7 | effekt [kWp | sjon (Wi, ™ | ek {51 - | kel = | LCOE [kl * IRR[%] |~ MNPV ki |~ aring [keivWip] - | [eWhikWpl *
1 kartlagt 142383930 796 4235933 Hetlandshallen - Hovedbuag Kommunale idrettsbug STAVANGER ia 1005 1042 TE3TEZ -87.3 6340132 0.50 796 3236435 1 3 752
2 kamlagt 14564634  TES X 4564 634 Auglend skole - Bygg A-D Hovedbyag Sholelokaler STAVANGER ja 00 B30 48T 372 -54.3 3326365 050 TES M 1863675 o [ 730)
3 kartlage 14860722, 7491 4660722 LassahagenBF -Lassaveien2a,2b. 2 Omsargsbaliger STAVANGER nei 00 376 286174 -33 2548623 056 T49: 1157 761 3 T e
4 kartlagt 143233210 T46 4323821 Stavanger ldrettshall - Stavangeridrettshall Kommunale idrettsbug STAVAMNGER nei 00 1126 T33E53 -53.0 ETT7 165 052 T.AE6 3044 672 1 ] 70|
5 kanlage 1 432468668 T2+ 4324665  Tjensvolzenteret - Tignsvolitorget 6 Snr 2 Instivuzjonslokaler STAVAMNGER nei 005 366 276354 -30.8 2453033 0,56 T2 1100 658 o T TS
B kartlagt 14342577 T34 4342577 Stokka Sykehjem - Hovedbygg Institusjonslokaler STAVANGER ja 00 349 267080 -23,7 2410723 057 T34 1042 646 1 T TG
T kartlagt 143246030 713 4324603 Tiensvollsenteret - Tienswoltorget 2 Snr 3 Instituzjonzlokaler STAVAMNGER nei 00 241 183625 -20.4 1664 312 0,58 T3 GBS Td4 o T TE3
G kanlagr 130021712 713 30021713 Huszabaryggen Bofellezskap - Sagafjords veil Omzorgsboliger HUMDYEG nei 005 234 1TE 750 -13.3 1613031 0,55 T3 566 531 1 T TEd|
9 kartlagt 14303308 762 4310330 Beradstien Sykehjem - Hovedbuag Institusjonslokaler STAVANGER nei 00 464 336102 -37.4 3093023 053 TIE 1263447 1 T T25|
10 kartlagt 14823468 707 4829468 Tastarustd skole - Hovedbuyga Skolelokaler STAVANGER ia 1005 50 38341 -43.4 3443858 0.55 707 1364151 5 7 T4
T kanlagr 14530465 7,04 32 4530465  Lakkeveien 51 Adminizraszjonsbugg | STAVANGER nei 00 225 1TE8E3 -13.2 1585733 053 .04 3% 621202 5 T Ta)
12 karlagt 14855087 B92M 4655087  Blidensal Sykehjem - Flay Instituzjonslokaler STAVANGER ia 00 228 170333 -13.0 1580956 053 921 533033 = T T47)
13 karlagt 14627881 E.83: 4627831 Tastshallen - Tastshallen Kommunale idrettshug STAVANGER ja 00 374 283478 -31.6 2536755 0.56 683 342000 1 T 757
14 kartlagt 13323846/ 6,863 3323546 \Vestre Amey Barchage Farskolelokaler VESTRE Amay nei 85 153 137880 -15.4 1276450 060 6,86 465 232 5 T Tod]
15 karlagt 14650360¢ B85 4680360  Swanholmen 3 - VerkstediLager/Kaontar Diverse byag STAVANGER ia 00 s07 353980 -33.4 3363443 053 B85 12315397 3 T 639
16 karlagt 13000420¢ B85 300042043  Auglendsdalen 85/87 - Verkstedlkontar Kommunale idrettshug STAVANGER nei 00 146 36T -12.4 1022 063 0,60 B85 372708 5 T TEd]
17 kartlagt 148753300 6,73 4575330 Auglend skole - ByggF (b hage og skole) Skolelokaler STAVANGER ja 00 173 134553 -15.0 125250 060 6,73 44 034 5 T 30|
13 karlagt 130033301 673X 300333018 Sorabride bofelleszkap - SeraBride bovellessk: Omsargzbaliger HAFRSFJORD nei 00 161 121510 -13.8 1129534 0.0 E73x 402830 1 T 755
13 karlagt 14861051 BT 4861051 VasseyBarmehage Farskolelakaler WASSETY nei 00 140 106 333 -1.8 330781 061 BTV 347400 5 T 761
20 kartlagt 146503730 6,75 4650373 Swanholmen 3 - Lager Diverse byag STAVANGER ja 00 353 251505 -Z8.0 2337816 060 675 §45035 3 T 713
21 karlagt 14337304/ BT5M 4837304 Boganes Sykehjem - Hovedbygg Instituzjonslokaler STAVANGER nei 00 468 326433 -36.3 3128413 0.0 ET5M 1102 353 = T E37]
22 kartlagt 1471068/ B.7d 41068 Saluberget kulturhus - Kulurhuset Kommunale kulturbuge STAVANGER nei B0 167 141343 -15.8 1331823 061 B.7d 466 194 5 T 757
23 kartlagt 13003365: 6.72x 300336527  Kiistianslyst skole - Hovedbygg Shkolelokaler STAVANGER nei a0 551 H3ddE -46.0 IE3ISE 055 BTZx 1265041 1 T 30|
24 kartlagt 14855073 B70 4655073 Blidensal Sykehjem - Hovedbygg Instituzjonslokaler STAVANGER ia 00 174 129823 -14.5 1217 640 061 E.70 420101 2| T T45)
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SNAW3IS

Solar panels from around 1982, still going strong and producing
all necessary energy for a cabin in Telemark region, Norway

Bilder: Stephan Niderehe

Thanks for your attention! Multiconsult
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