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* 09.00-09.30
* Introduction, Sarah Nilson and Katrine Svensson Energikontor Sydost
* The Projects: Sol i Syd, Sol i fys and ENERSELVES,
* Potential, sol map, regional goals in Blekinge

* Statistics solar cells in Blekinge
¢ 09.30-10.10 Technology & trends, Johan Lindahl Svensk Solenergi
¢ 10.10-10.30 Paus
* 10.30-11.30 Solar energy in buildings, Jouri Kanters LU/LTH
¢ 11.30-12.10 Economy, Johan Lindahl Svensk Solenergi
* 12.10-13.00 Lunch
* 13.00-13.30 Presentation of sun park Olsgarden, Kristian Olsér Ronnebyhus
¢ 13.30-15.00 Visit at Olsgarden (by bus)
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* Compentence development throughout all the branch of industry
* Concept has been produced for small buildings and industry
* Info material on security, procurement, government requirements etc

* Updated regional objectives and action plans
* Inventory of the branch of industry and employment potential

* Annual follow-up of photovoltaic installations AL
* New network in Blekinge = Sun rays within “Good houses” gOdahUS

ENERGIEFFEKTIVA BYGGNADER I SYDOST
www.godahus.se
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Project managers

Pierre Stahl,

Stefan Olsson, g
Projektledare

Projektiedare
Tel. 070-688 75 20,
pierre.stahl@energikontorsydost.se

Tel.0709-890181,
| stefan.olsson@energikontorsydost.se

www.solisyd.se

Projektet stods av
EUROPEISKA

UNIONEN BUEKINGE %j

(3 [T, souannecion (SR (© kraftringen

EN ERSELVESﬂ

Interreg Europe
European Union
European Regional
Development Fund

SELVES

Agency for Southeast Sweden

ntorsydost.se

11 Maj, 2617 | Uthildning om solceller



http://www.energikontorsydost.se/vindkraft

ENERSELVES

Overall purpose with Interreg Europe:

= Networking between countries and regions to stimulate

economic modernization.

= To realise the initiative from the Commission of the EU
about "Regions for Economic Change", regions in close
cooperation with the Commission develop and

disseminate innovative development ideas.

= Mainly exchange of experience and strategy work in
regional interest groups to influence policy and structural

funds content.
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ENERSELVES

What?

» Facilitate integration of renewable energy into
buildings (selfconsumption)

= Bio, (wind), solar, solar thermal and
geothermal

= Affect policies so that integration of RES is
supported, ERDF most important.

How?
= Exchange of experience with other regions

= Interesting groups receive training, study trips
to other regions. Interested? Get in touch!
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Study visit in Badajoz, Spain




Project partners

Project partners in addition to Energy Agency for
Southeast Sweden:

» Extremadura Energy Agency, Spain
+ Marshal Office of Swietokrzyskie Region, Poland

+ Malta Intelligent Energy Management Agency
(MIEMA), Malta

* Lazio Region, Italy

» Autonomous Region of Sardinia, Italy

* NorthEast Regional Development Agency;,
Romania
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Kontaktperson

Katrine Svensson,
Projektledare

Tel.073-508 85 29,

katrine.svensson@energikontorsydost.se

André Benaim,
Projektledare

Tel.073-521 1494,
andre.benaim@energikontorsydost.se

Questions welcome

ENERSELVES .

Interreg Europe

European Union
Euraopean Regional
Development Fund

Solar panels on my house

u m Project smedia
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Sol1 FYS

Annicé Lindh

Integrate solar energy into the physical planning in the County of Blekinge

LANSSTYRELAEN

ELNGE LN @Energimyndighe'en

Sol1 FYS

* Integrate solar energy into the
physical planning in the County of
Blekinge

* Energy Agency for Southeast Sweden
and the County administrative board in
Blekinge, run the project

* Financier: Swedish Energy Agency

* Project period: from 2016-06-01 to
2017-12-31

.

Solar cell flower, charging post. Visby:

y _ 3 .
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Soli1 FYS

Purpose

* Solarmaps drawn up over Blekinge will provide physical
planners with increased knowledge to plan for renewable
energy

* Stimulate more actors to install solar energy

* Through workshops and education programs, the knowledge
of the County Administrative Board and the municipalities
increases the way in which physical planning creates long-
term and sustainable conditions for solar energy .

{ i ? LANSSTRRE NN
@ anangikonor @Energlmynd‘:ghefen ~rh T
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Sol1 FYS

* The sun chart is ordered. It will be finished in
May by Thyrens.

* Workshop, for planners, to gather knowledge
of what is demanded for the autumn's
training opportunities

* Education 1: Beginning of September 2017
* Education 2: Beginning of October 2017

* Occasions for municipalities in the autumn to
use the knowledge in a planning process

* The project ends in December

@ anargikor wor @Energimyndigﬁefan
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Project manager
www.energikontorsydost.se
Kontaktperson /l/projekt/14717

Annica Lindh,
Projektledare

Tel.0709-21 60 59,

annica.li
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LANSSTYRELSEN
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Solar map and
regional objectives

Samuel Karlstrém
Climate- och energy coordinator

—— e

Solar map showing the rooftops in Blekinge

s Information about:
 Total roof surface
j + Total amount incoming
solar energy per year
N « Proportion of roof
'~ il -~ surface with good
LT conditions for solar
production

» Estimated electricity
production kWh / year

|.tr-.‘-'.': FRELREN 7 )
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Regional objective for solar energy - purpose

1. Pay attention to solar energy as a particularly important area in the
county's conversion to renewable electricity generation

2. Point out the direction and show what speed the expansion rate should
have

3. Cooperate and inspire actors that will make it possible to reach the goals

] EUROPEISKA
|'f: LANSSTYRELSEN RPN UniONEN
. HLERAMERE LA

Regional objectives for solar energy in Blekinge

By the year 2025 there is 75 MW installed power
By the year 2030 there is 110 MW installed power

Corresponding to 3.4% of electricity consumption in 2025 and
about 5% of electricity consumption in 2030.

The 2016 level is approximately 0.16% of total electricity usage
> It means a great increase

iy
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Scenario for market growth for
grid connected solar cells
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Effekt [MW]

2015 2020 2025 2030

rlig installerad effekt [MW] erad effekt [ Alniva v 2030
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11 May 2017
Pierre Stahl

* Number and size of grid connected
solar panels

* Increase 2015-2017

e Estimate of quantity
produced electricity
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* Surveys sent to all electricity grid
owners in Blekinge

Affarsverken Karlskrona
Ronneby Miljéteknik
Karlshamn Energi
Solvesborg Energi
Olofstréms Kraft Nat AB
Rddeby Elverk

E.On Elnat,

Kraftringen Elnat AB

@"’“’9""‘::1

74 % more electricity from
solar panels in Blekinge
- status 31 December 2016

* Installed power: 3,3 MW

* 212 plants

Largest: Bostorp 600 kW

80% applied for green
certificates

* Assuming 1000kWh/kw:

» Total production of electricity
from solar in Blekinge: 3,3 GWh

@"’“’9""‘::1




Blekinge

» Total electricity production
614 GWh*

> Total electricity consumption
2026 GWh*

*SCB 2015

Solar

* Blekinge 3,3 GWh:
> 0,5% of production

» 0,16% of consumption

*Increase 75%
(2016-17)

* Installed power: 23,5 MW
* 1430 plants

» Total electricity production
from solar in Skédne: 21 GWh

http://solisyd.se/material/statistik
-solceller-i-skane/

» 0,16% of
consumption!

2017-05-08

Plats: Bostorp

Drifttagning: Juni 2016

Effekt: 600 kW
Arsprodukiion: ca 600 000kWh

Foto: Solect Power


http://solisyd.se/material/statistik-solceller-i-skane/
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Pierre Stahl,
Projektledare

Tel. 070-688 75 20,
pierre.stahl@energikontorsydost.se

www.solisyd.se
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Johan Lindahl
Swedish IEA-PVPS task 1 representative

SVENSK: SOLENERGI

Suensk Solenengi is a trade association which, with about 170 professional members,
represent both the Swedish solar epengy incustry 2t well as the ressarch institutions
aperating in the solar enengy field.

Miember companies:
Preciiction companass

- Instalbers and rataiers

= LItllitkas

- Ensargy conswitant fems

- Property oamers
- Liniversities

- Institures
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IEA-PVPS
internationa] Energy Agency @ i :
Frotovoltaic Powar Systoms Programms Energimyndigheten
international Enengy Agency - Photovolias Power Systemn Program BEA-PYPS) Is one
of the collaborative research and developmant agreements within the IEA, The mission
of the programme is to enhance the inlermaticnal collaboratezon efforts, which accelerale

the divelopiment and deployment of phaotavoltaic solar energy as a significant anc
sustainabie renewable energy option”,

IEA-PVYPS hawve 30 members; 25 cowrdries, 5 organizations,

IEA-PYPS are diviced into different Tasks, which may be reseanch progects or activity areas
on technical and non-technical subjects,

Innehall:

* Den internationella
solcellsmarknaden

* Industri och teknikutveckling

» Solceller och ekonomi

* Solcellers paverkan pa elmarknaden

» Den svenska solcellsbranschen
» Svenska solcellsbranschens framtid
+ Solcellers sociala aspekter
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Annual installed PV capacity in the world
Evolution of annual instalbad PV capadity from 1993 to 20046 share per reglon.
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Total installed PV capacity in the world

Evolution of total installed PV capacity from 1995 to 2016 share per region,
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Annual installed PV capacity in Europe
The developrient of the annual PY rearket in Europe 2005-2015,
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Boom and bust PV markets
Examples of boom rmarkets that collapsed a5 a result of regulatory changes,
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Changes in the EU power production

Hewe instaled and decommissioned power capacity in ELLin the five last years,
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PV share of electricity production

Thaoretbcally PY electrclty contributien ta the total ebectricity damand In some
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Innehall:

* Den internationella
solcellsmarknaden

* Industri och teknikutveckling

» Solceller och ekonomi

* Solcellers paverkan pa
elmarknaden

» Den svenska solcellsbranschen
» Svenska solcellsbranschens framtid
» Solcellers sociala aspekter

Development of the efficiency of solar cells
The highest confirrmed corversion efficiencies for research cells,
from 1976 to the present. for a range of photoyoltaic technologies,

Best Rossarch-Cell ENiciences HNREL
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Module efficiency development

Commercial 1-sun module affickencles devebspament under the last years
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Material and energy reductions in PV
The waight-to-power ration has continuausly been going down for Py
rrcdules due 1o ratenial savings and imgroved selar cell efficiency.
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PV module shipments
China and Talwan enterad the mass production market In 2004 and ramped up a

P industry with strong growth rates, Now they dominate the market,
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PV module price experience curve
Past PV rrisdule prices as compared to cumulated produced IV module capaciy
The price reduction has been about 21 % far each doubling of produced volume.
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Inverter price experience curve
Past PV Inverter prices as cormpared to curmulated B shipment.
The price reduction has bean about 1% % for each doubling of Py shipmenits,
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Innehall:

* Den internationella
solcellsmarknaden

* Industri och teknikutveckling

* Solceller och ekonomi

* Solcellers paverkan pa
elmarknaden

+ Den svenska solcellsbranschen &8
+ Svenska solcellsbranschens framtid
» Solcellers sociala aspekter



Low Module Cost Reability

Reduced Balance High Module
of System Costs Efficiency

System prices vs. the PV market in Germany
Average end-custormer system prices for roof-mounted systems of up to
10 kW versus annual installed PV production capacity in Garmany,
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The feed-in-tariff system in Germany

Thie Gesmnan feed-in tarlff (FIT) system guaraniees ownars of Py installations a faed

For 20 years. This has deven down systesm prices and grid parity was achieved in Germany

in 2N I'.'I.anla:lr tha FIT far a rooftop project & already balow the leved of domastic hawsahaold
alectricty prices, which ancourage directly on-site seff-consumption.
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= Feedhir-tanfl ground mounged, up o 10 MW
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The development of business models for PV
Various business models for B awners under different market condintions and regulations,

@ Production cost of BV (LCOE

& The value of PV electricity set by rules
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2 The elactricity market price (spot prica)
7 Masgin of boss

k' kW h
@
2 4
Al penductinn
&
l"l; pmluc hin

iy Be 3w
A S
; @Sk (:}i g §
o yeweg Lo 5@ =
x- ;] z
& & o O 53‘-‘% _(D);,
o z @3
Shuasian 1 Sbmation T Siiation 1 A Hustion 4 Sitwartion 5 Shusgisn §
H e LGnk=mly B W Salornirmdarn  Unsobsdigead  Lsige-sials peod it
o ekt Ath Teeddintards el o mpeon s FRA v

! ER

2017-05-08

11



Laga produktionskostnader i anbudsprogam

Rapporterade Ligsla bud foe stora sol- och vmdkraftsprogeks ol nationella

antadsprogram
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Levelized Cost of Energy in the U.5.

Levelisad Cost of Energy "LCOE" is the price at which electricity rust be generated
from a specific source to break evan oyer the lifetiree of the project it s an economic
assessment of all the costs of the enesgy-generating system over its lifetime,
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Innehall:

Den internationella
solcellsmarknaden

Industri och teknikutveckling
Solceller och ekonomi
Solcellers paverkan pa
elmarknaden

Den svenska solcellsbranschen
Svenska solcellsbranschens framtld
Solcellers sociala aspekter

PV hosting capacity in Swedish grids
Owerdzading / overheating as performance Index in some of
Fortums teplcal electricity grids,

City grigd (0.4 kWY - Suburban grid (0.4 kW) 1 Rural grid 110 k)
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Electricity production in Germany 2014

Powveer clarves for week 28 for conventional, wind and salar pawer productian
with national import amd export curves and electicity prices,
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Lower midday prices due to PV

Average day-ahead spot price betwean 154 and 3110 on the Germandfustrian
spot market Phelicand the installed PV cagacity in these two countries,
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The merit of order effect

Whan they are generating, renswables anter the Marit Qrdar at the very bottom, due ta the
law marginal oosts. This has the effect of pushing conventiona saurces of generation to the
right on a dispatch maodel, thus kwering the highest manginal cost and therefore the overall

price paid to all generators,
E
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+
Dhesrrasrecd Demand

Electricity production in Germany 2014

Powveer curves for week 19 for conwventional, wind and salar powser productian
with national import and export curves and electricity prices,
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Plant utilization over day-ahead prices
The dependace of plant wilizaton ratio, regarding the avaible capacity, on day-abead
spot-prices om the EFEX-5pot market in 2014,
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Correlation between PV and Wind
‘Weekly production of solar and winde in Germary In 200 3.
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The duck chart

Eupected evalution of the net load of & typicel spring day in California.
The “duck chare"Mlustrates haw large PV ganeration reouires Bexibility frem the reit

af the power systam.
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Total electricity production in Sweden in 2015
The total electricity generation in Sweden was 1586 TWSh in 2015, The electricily
conswmption was 135.9 TWh and another 3.4 TWh was lost b the arid. in total Seeden
irnported 126 TWh and exported 3523 Twh.
Fv
Wnd power 0,1 TWhH -1 %
166 TWhH = 105 %

Muclear power
54.4Thh- 34 5 s

Hydro poroer
FAOTWh- 6.7 %
Bioenengy CHF

10ETWh-6.5 %
Aemaining CHP
32TWh- 20%

Yearly installed PV capacity in Sweden

In 2016 prefiminary A0 MW of P was installed in Swedan,

80 B0
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Cumulative installed PV capacity in Sweden

The cumubative PY cagacity in Sweden was betwesn estimated 155- 200 MW
by the end of 2014,

= 200 =1 300
g | | Grid-conneciad :H‘I!rﬂi.!t'd-'l i

- s m‘ G icl-oonnec ted

H jon | - Lnd-connected distrebuted -
=

(=8

G - Off-gyred

Z

E = 100
E

=

x s 50
Z

=

E

i 0

PV system price development in Sweden

fwemgare typical prices for tumkey photovaltass systems reported by
Swedish installation companies {excluding WAT |

Frebmirary deed npmeni
FAl R
= e Hood-memanbed residential syestem, -5 BN 15, 1 TS bW

e Hoofmounted commeschal spstorn, =15 KW 132+ 115RW

ool rounteil commessial s, ~IDGAW 11 E— 11ARR

et Pepark 500 BN 10 f—= 2.0 ke

Syibem prices [SEEAW]

200 2011 20z 2013 2004 A5 2016
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Residential PV system cost structure

Sverage of 15 Swedish companses coat struciures for a Dypecal turnkey
grid-cannected roof-nounted residential PY system (4-6 KW} in the end of 201 5.

I totad 195 SEKW = 206 €W,

Valye-adied fax - 59 SEKAN - 2.0 %

ey B S -1

Profil marmgn - 23 SERA - 12.0%

Qaberonits - DIIERM 04 %
Camimizssonineg - 0.8 SERAY - 299
shipging to cusRpenes 0.9 SERW - 155

Inparier- 1HE SERAW -G B

Maurrhireg matorial - 1.2 WO - G0 %
| Gt mlactronics - 0.5 SERNY - 1.8 %

InsEalatien woek - 24 SEKAW - 126 "-u.,l'f' =

Commercial PV system cost structure

Average of 5 Swedah companies cost structures for a tepical wrmkey
grid-cannected roal-mounted cormmescial FY sysiern (A0-60 &KW i the aad af 2015,
Inviotal 12,7 SEKAW = 1.35 €00,

Prafit margin = 1.2 SEGW - B3 %

Other costr - 0.1 SEKAN .08 6
Commissicning - 0.5 SEEN - 4.4 %
SHipping ba customes - 1.3 SERAY - 20 % )

Modules - 6.0 SEEAY - 473 %

instadatkan work - 1.5 SERAW - 1100% |
e

Plannireg weark - 02 SERAY - 1.7 %
Diharr abagtranics - 1.7 SEKAW - 5.7 5

Maunting material - 1.3 SER/W - 102 %,

et

|brrwerter - 0% SEKSW - 7.6 5
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Statligt stod for installation av solceller
Sadan 2004 finns ett stathigt stid fir installation av solceliar stodet rikias HiEalla typer

av aktdrer, sdvdl firatag och offentliga organsationar som privatpersoner,
Agrita
Er vl nase

13% fareLag
&0 = qE 8 EEag 20 % fiveiga

2 milljcries Hr | 1,5 millicner Kr | 1,2 milljonsr Br | 1,2 miljorar Kr

75 Er'W &0 Kri a7 W 2T W

312 milljonsr Kr [ &0 milljoner Kr :“:IDI’*’- Kr | Soomilfposer Kr

InEresset for stidel ar skort ach vid slutet av 2005 hade det kommit in 10 633 ansékningar
Ul Lansstyrelserng, Ay dessa hade 3 772 beviljats s1id.

Installation vs. the direct capital subsidy

The Swedish PV masket has double itself four years In a row with the same

amount of allecated money from the direct capital subskdy. Tha Seedish goyvernment has
now announced a barge increase in the buadoet Tor the nexd years.

400 o o
D Budget [million SEK] |
35 HEE

B 2itccated maney fmillion SEK]

S 30
sso [ ooty instatied capaciey mown E)II | 250
s o 200
ol o A 150
o 100
ol I I I I I e

! 0% 0 2011 2ME M3 HN4 205 201h 207 21313 1{':1*} P

21



Sadnkt skatt pa egenproducerad férnybar el
Dran 1 januani 20715 Bdriads dkaltenad ukdionm e miknopnoducasset [Gm ylar el o
gl som & en Brceing | inkorvatckaimelagen | 156991128,

Skatisrsdukticrsn b 80 areik W fdr all = wom medss in il sinatst.

Vem her it afl T ikatteredukticn?

- Mo prodiust onssnlagoring s ba semima sn lotringapun&s som iageatonne ranges i aopeodocaen

-~ Miknopiodusanten Firba an siking om hige 100 ampess § ansketring spunkiom

= Mikmipmdicenhen mass Fa anrrah ol natknncess onahpuaren st fornyhar el frsmetalls ook matas in i
anduindrigyunkien.

- Riatten galler fmnka ook peradiska perscners deshbon wri swesks handeldholag, Om Ams percner hae anenali b
rankoncmsiorahavacan st de faestillor och rrata in st of [an ooy camrna arsfutningeponke. ks ancdan s
ki |

Hur meycket seabtereduktion kan man (37

Linderinget for shattpreduk tonen ar antalet kicworitimmanc matat o anskst nings purksten uncler oot kel eoadens;
dack hogst 14 minga klewastbmmar soem du Bag i ut 1 aralianmgspunkdan under samme kalsnderdrcch detsutom
Fdygal 30 0000 BesmrartTi i rsiar i .

Mar Mar man shaMereduitionen
Flratrioeetagen knmmer limns kommbuppgsfie om o mpcket & som mase e ach ot 1 snskgrmmgapunkien i
s BOT4 | ki Inbocamatd ebdaratbor 1 sorn sin Wmenas | mij J98 komever uppgifeer om skameedabtonen finnas med

Reduced tax on self;generated electricity

& Lan Cria S Do (P e paatha Carin of v
weas inroduced the 1 of ey, 2015

el I g, b e v el i B Do Wl K 19T 290,

The tux redis s 080 SEK | RWh For bls el iy el into the gricl

Whhe iz antithed 10 recuive the tea credit?

-The dectricy shoud be Sd into thegikd o1 che same connection polre s whese the doetricny s recsived,

=Thia migo-prod ucor fuse mzy not aceed 100 amps ot the conescion point.

- The misro-produc e must rodfy the grid cassar that renesshle alackrcdy s producad m she coneection paird
and fesd brieo the= gl

~The nght apples b both physcal and leged penons

How much Las credil 2as one gee?

The hasis for the dax raduction i the numiar of Kb that 15 fed i the gnd at the connecton pont under
calendar vedi. Howsavar, tha mssdmwmn nomiber of K one can seceka the e credindor may not esceed tha numibs
of bW bcughi ai the connecton paint withie the vwme year, In sddition pne banly obliged o s masmum of
LKA KW per paar

When in the tax credit received?

Thiegeed omnir ubicy compaey will Bl siotements st brow much ebectriciny That his Eseen fed nta and ool the
connection poird undes 201 5 in lanusry M08 Dais on the bas redection wil then be includad in the come tas sebam |
rfcomation, which should be suberdited to the Trs Sgency i May 2016,
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Energiskatt pa egenkonsumtion - del 2

Rl ingjénn v Lol Traws it Mot Bl i erla i o oo bl o R ks ing Pedin ool Kl Dandvd .

belyg 29,2 DreiWh, HE QT foe i fdr egenanviirdning rin sokcelbaniiggningar pd mindre b 255 KW
aqanonn i | pomkas kattoda M aration

Sammantaget keder g fdrarigng sndringana il en siuston dan
- Om en pricksk paron dger oneller Mo anoodngar sy sammialagda offel eeder stiger 255 KW betalar

denna @ DR | Prem e o dem egenkarmoame pde sen
Dt A 1 seivimad TOHL/TRT I Tarel) S0E (R |y

= Ot en jur ks peraon Sger Thera SEsgoringar vivs sammanigds effelt Sverssiger 155 KW men b varje
weceilld dnhigqg negs ool understiger 255 KW, thadonne betals &5 BraikWh | ciarg ikl R den
SOEHLITLATSIAER sl

| dasp mdfiar on oncegiabattecyis ol 30 e/ W H

- 0m en jricksk perann Ager an aniscggning var sHeks Svengiger 255 kW i denne betais 300l |
enegshatl ¥ den pgenkonmereisse slen wom prockecersts | den eplbqanince . men 8,5 Sewkih i ensgakai
fiar dhen egenkompmende S hos ovrigs mlaggnisgs om de dr mindre §n 255 kW

Felag gidher en ere g ety b 30 SeEhein e aka ardagu imdgaina

Laginadnnges ir ioslagen ait boda gills den 1 i 2017,

VAT registration of microproducers
A of the fistod Lanuary 2007 private microprod ucers o boreper reed bo register For 'S8T they want bo sell thelr suplus
PV abaciricTy.

T2 requ rments are
! Sorbes it reod ccsoesad SER 30 000, eoeciid ey WET, liirineg tha CUrsGr T pia
. Al nsi ket did ol psccmee] this Tnit Thie poevicus Tem e
trevinus orde Current order
T
ax Agency w Tax Agency (s
RS- =i 1. S S Y LTS i AN
B AN H"!-\. \\-._
FRﬂtiﬂW = i Retader
S i S e ) B o
-:}-:- Erlrmily 5“'\' EIR TP barhricty \'\-t\' -\.'”““'I-\'
i e LHITEA T puixX AVEWZZEE Usliclppans
B 1 AT -:llr\-- 4' 1l [ES T :q_x‘\-\.
o Erd cansumeer P cramor Enel £ nssi s

Az s highs i Buientant feoes 3 1ecail of DAMAT, 50 000 KAT ab be sold bofore mach g the kmil This
corasponds to the anral output from o PY system of abou 50 i,
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Natuppkoppling och natnyttan

Inmatningsabennemang
Enlgtallgen 4 e |0 B37 601 aladishotag tnte ta batalt fdr ot innatringcabaniamang B ¥ a0 hita eimdtien
i sboelbagarin i en pellekomsument gl dribesis och elfekber pisolosfhonbi; ey o b wlkrd horrm el

Inte destioer 43,5 kW owakiive 83 ampere.

Ersiittning for ndtnyttan

Erdigt =lbagen L kam | 54 dre ebdsboksn skyldig ottt betala en ersittning 6 “ndtnytian”

(Kalkay o kak e e erciirsiiErgng = e den deeadkoibel emsalceluigars mater in B nitel. B natining sn ghal molivans
wardel g cen rinskning av sne g iiorkeber som inmatning aw el ran and sggningsn rmed o

o e 1B B lala Ul g mslommald asnsl am soloslbsgaen har e iopares v sn Seendoflvl sl inlz
Pl dapian Weoirecgni i por hur abor nisongittan | lokalngi finns e § dagzliget. Sredtiningan van eesar ohia medlan -5 dmo
(S

Storage subsidy
In 2016 trer Seechsh govem ment allocaied 5 mlben SBK to susiport iwasiment in siome Thi aid is & rsesimend
suprort that can coser up b B0 pencenk of the sosges watem ooty ancl with 5 limik ol 50000 SEK par perss

Thoir seczuei virrmenn] i Shal s dsengy Wtk shousd be comrsdted Do & meeeabli sles Indily pooducion sslem buil
ta primanty produce slechicty for local self-consumption, Furthemore, the syndemneed to b connected o the god
ancl only private pansee o0 slhle o tha suppoit

The trdger bor 2006 5 25 mmélBon SEK, shile che Dasdgel for 200 T-30019 48 30 mBlion 38 per vear,
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Elcertifikatsystemet

Elcertifiiat dr et ekenarmiskt stod fir producenter av fornvbae ol och har funnits | Svwerige
sesflan dr 3003

P varje producarad megawatimms (Wh) farnybar el kam producentesna £3 att elcertifikat
av statan, Biproducenterna kan sedan s#ja elcertifikaten pé en tppen marknad dis peiset
bestams mellan sifare och kiipare. Elcertifkaten ger pa s sdft enextra intake Ll den
farnybaza elprodukiionen, uideer den vanliga elfarsiljningen. Kdpare iir alidrer med s
kallad kuwotpEkt, frdrmst ellevesantbrer,

Hya anlaggningar soem tagits | drift efter elcertifikatsystemets infirande har ratt tll
elcertifikat i 15 &, dock [angst till utgangen av ar 2035,

-r:i{l'h_ 104
B 20
EIJ:.: 1%
oM [ 0w
é;“%'-ggg::::::_*.'EZEEP?.EEEFEHEREEEEEFJE
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Private PV production vs. demand

Produced electricity from a 4 kW large PY systems companad to the elecincrty
CorELUTTion of & Dypical privare house o 8 week in ate May.

- Electricity demand
4 — PV production
1 I ![1“
£
= f!’h;
E 1 . 4
0
2 .=
T 2
E |
o
-1
- — [ et production
:i — | Het consusmplion
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Value of PV electricity

Thee loweest varalde electricity price offers for a typécal house with district heating In
Stockhodm with an annuad electricity consumption of about 10000 kWh'vear, 3 16 ampere
fuse and Yattenfall as the grid owner,
175 1,75 1o redotion
- Lol compensation
B v
1! 15- Fineal e chaigs
OO Finad trovchng fon
.76 varlabie e changs
ml?ﬂ Electnicity Ihadirg wsichamge

1,50 1.50

el
2 &

rice [SEK&INR]

o
=%
e |
i

= ah <114
1 - Gyl e Dy e tilicdle
25 L
% 0.1 1 lli‘- Eneniyy tas
i} o
Blerisbcitegome  waabaline rad]. e sakie The vy vl 1 I'1-"- hiord Pzl Trading sl maicity pmlbce
N Sdraady T T ol e oo g P i e L p
b s el bl et Feaiey mrth and withezil
ceririnades

Aterbetalningstid for ett villasystem

Berakningar for att villasystem pd 5 kW, 50 % sjaivkonsumtion och dvriga standardvarden.

-100 060

O 1 21450672 0 0101210014 35185218W02021322824 042607 00 0

w95 000 kr, 30 Gre/kWh, 2 % ranta och ingastod =~ == ., men ingen Xalkylrinta

- men meod ROT (9 %) = systemkostnad pd 85 000 kr
== — men med solcellsstid (20-%) == _, 30 & med skattereduktion
e med ekertifikat och 50 dre/kWh for averskottet
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Lonsamheten for en fastighetsdgare
| berakningarna har en arsproduktion pd 950 kWh/kW och livelangd pi 20 &ranvints.
IRR s14r1 tOr “Internal rate of retum’

Med elcertinkat och
Utan driftsstod skattereduktion far Sverskottet IRR
» = : - W Mg
= 2 menw
e S B Seen
E 2 0 #-5%
§ _,b‘ 0 3%-49%
Z 2 B 2%-3%
2 2 B
2 A 8 0-1%
£ g g B 1%-0%
£ £ 2 £ £ % L 22 E B o -2—1%
2 2 F 3 R B8 X2 B R B ¥ 8
Sdlvkonsumtionsgrad Splvkonsumbonsgrad

Historic electricity prices for end consumers
Thee develogment of the electiicity price lin january) for 2 private end consumes with a
single family house with gectric heating,
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PV related jobs in Sweden
The nurmbser of joizs In the Swadish PV module production iIndustry has
dmpped due to the bankruptcy of several companies, However, the numbers of peopde

involved in selling and installation of PY systems increases as the marke? grows.

Mumber of Py related jobs

2000 211 2012 3093 M4 2015

S
| | Inskaflers and retallars
- BED companies

Manudacnsrers and supplss
of cther components

PV ke mandaciuners

Innehall:

* Den internationella
solcellsmarknaden

* Industri och teknikutveckling

» Solceller och ekonomi

* Solcellers paverkan pa
elmarknaden

* Den svenska solcellsbranschen

» Svenska solcellsbranschens
framtid

» Solcellers sociala aspekter
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PV strategy of the Swedish Energy Agency
The Swedish Energy Agency has developed a draft strategy and stsian for BY
basad on thetanget of 100% renewable electricity producton by 2040 sat by

the Swedish politicians,

120 GWh, Adapted regulations T-14TWh
0.08 %5 of the and nfrastructure 5-10% of the
consumgtion for FY generation COnsumpion

Today 2022 2040

L & 3 L
FAS 1 FAS 2 FAS 3
Establish a functienal platform  Expand and Integeate PV Continued cormmercial
for future PV axpansions in the erergy system axpansion of FyY

Construction rate to reach 14 TWh by 2040

Voo [ earty installed PY power [MW]
0D
400
EDE

2010 2015 220 025 2030 2035 2040
15
12

early produced Pyv-electricity [TYh]

Ll R (]

e T ITE SN ST S S A e ST

2010 2015 W00 2025 030 2035 2040
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Market segment shares in 2040?

2015 2030
:qunnn!

Installed power In various market segments

. Off-gnid . Commercial 0-20 kW ___| Gad connected centralized

Bl Residential 0-20kw [ Commercial >20 kW

The number of PV systems?
To produce 14TWh of salar electricity in Sweden approximately 14.5 GW is needed.
With the estimated market shares, the number of systems will approxdmately be.

2016 2040
fiessdential systems a 5 kW “10000  —
Agriculture and commercial systems a 15 KW ~1 500 — =77 000
Large commercial systems 3 100 kW ~1 000 — 70000
PV parks 3 5 MW -3 — 450
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At the end of 2015 Australia had installed 1 475 000 house systems (<10kW), and 25

000 commercial systems (10-100kW). In some areas, 40% of the houses have PV
systems.

Summer electricity production in Sweden
Power curves for week 23 In Sweden in 2016,

20000 20000
=
% Z 15000 {15000
88
g & 10000 10000
35
R 2
&% s000 5600
20560711 20160712 20050713 200607 14 20160715 X1607:16 20160737
B Nuciear I Wind . o
B ™eomal power | PV — 1S PLICE

31



2017-05-08

Elférbrukning under sommaren i Sverige

Genomsnittligh dagligt spatpeis mallan den 156 och 3178 under 2014 pa Mord Poals
spotmarkna SEL, genomisnitligt daglig elidrbeukningen | Sverige mallan den 176 och
3148 under 2014, och verklig produktion fran ett 4 KW solcellssystem en safig dag i junl.

m— R onsumtion
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Driving forces and limits for PV expansion
Synthesis of the preregquisites, incuding opportunities and obstacles, for a significant
P expansion in Seeden,
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Innehall:

* Den internationella
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» Solceller och ekonomi

* Solcellers paverkan pa
elmarknaden

» Den svenska solcellsbranschen
» Svenska solcellsbranschens framtid
» Solcellers sociala aspekter

The Swedish public opinion on energy
I an anmual sursey randomly selected people has answesed the questicn:
Heva rivuch shiouldd Sweden focus on the following energy sounces during the next 5-10 years?

Sofar Power
Wiind Power

‘Wave Fower

Hydro Powear

Binfueks

Gias

Huclear Pawear

B investmore than today B Envest bess than today B Mo opindon
[T Investthesame astoday [ Abstain from the enargy source
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Motives behind private investment in PV

|17 s Sypedish cllizens heve been sked 1o arewer Dhe qussliony:

-Would you ke 1o produce your own eleciricty - Wy ane you oberedted In prodocing pour coen
11 wcnip D] s bty T aleciriirg?
- | weamt ko

-{H_ Ll KTy

.‘J.n"h_- heelp wvpm the tlmee

-?'“l sk b e e set-uithicient

hiia o fun peogelt

LA s Bhe reighbee

Historisk opinion am energi
| unclersakningar fran S0M-institutet har ca 1650 personer genom dien T30 svana pd fragam
-Hur reycket b v | Sverige satsa pa nedanstaende ensrgikallor under de narmaste 5- 14 dran?
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Politiska skillnader i asikter om energi

len undersakning fran SOM-Anstitutet fick ca 1650 personer 2074 swara pa fragan:

Hur mycket bdrvi | Syerige satsa pd nedarstdande snergikallor under da narmaste 5-10 drend
Gl visar anded positiva Bl 217 sates mer pa oliks energislag @Mer politisk grupptiilhdrighet
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Peer effects in the diffusion of PV systems

PV sestemn diffusion does net sinegply fallow pattems af heaising densiny of intome, Along conditions such
as electricity prce and incentive programe, PY diffusion show strang peer eflects, which appear to
imcreasi i magnitode over time, ane oreanes for lages installations and at the moene focalized sireet eyl

P symomus and population dencity in Caliboerda 20801- 1000
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SO00 - oav rat -ocnepdied horveds Increases the probabilig of
an adopion in de op oode by 378 pecentages ponis {11

B e 5 R 0-1500 %

Adding a PV rystem in a town 6 Cornechiout cre increases
PW sysbem adopion by roughly 26.4 sdditional sysmanms
oaer the newdt vear |Z]
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Johan Lindahl

Spokesperson Svensk Solenergi
Svensk IEA-PVPS task 1 representative
johan@svenksolenergi.se

+46 (0)8 441 80 91
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Solenergi i byggnader

/Solar energy in buildings

JOURI KANTERS

Arkitekt & bitr. lektor vid Energi och Byggnadsdesign, Lunds
universitet /Architect & assistant professor at Lund University

Min bakgrund

A Arkitekt utbildad i Nederlanderna. Arbetat som arkitekt i

Danmark och Sverige. /Architect exam from the Netherlands. Worked
as architect in DK & SE

A Doktorand pa LTH i Lund 2010-2015. /PhD student at Lund
University 2010-2015

A Nu: bitr. lektor pé LTH /Now: assistant professor at Lund University

A Medlem:
A |IEA-SHC Task 41: solenergi & arkitektur
A |IEA-SHC Task 51: solenergi i stadsplanering

/member of IEA SHC Task 41: solar energy & architecture, Task 51: solar
energy in urban planning
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Innehall /content

A Teknik & utformning /technology & design

A Plan-och bygglagen (PBL) /planning & building act

A Solenergi i stadsplanering /solar energy in urban planning
A Solenergi i arkitektur /solar energy in architecture

A Verktyg* /ools

Solenergi [ byggnader? /Solar energy ings[iiliialel¥s

A Passiv: /passive
> Fonster (+solskydd) mindows (+blinds)
> Trombe wall

A AKktiV: /active
> Solceller -> el PV -3 electricity
Y Solféngare -> \Glllile JEor A




Teknik: solféngare [Technology: ST (Heat)

A Subgrouper /subgroups
»  Plana solféngare [Flat-plate collector
> Vakuumsolféngare /Vacuum tube collector
» Oglasade solfangare /unglazed collector

Vakuumrér Plan glasade solféngare Oglasade solféngare
Vacuum tube Flat plate collector Unglazed collector

Solfangare; plan /st fiat plate

v bww
=
Al to

Vo o "~
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Solfangare; plan st fiat piate

» Begransad val av olika storlekar och former.

/Limited choice of dimension and forms

» Absorbatorns farg: behévs vara mork for att vara effektiv

/absorber’s colour: needs to be dark to be efficient

Absorbatorer

Solfan .
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Solfangar

Solfangare; plan /st fiat plate

. b (h g - I ’ - —— I
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Solféngare: vakuumror /st vacuum tube

Hewo Traulw
New

Solfangare: vakuumror /st vacuum tube

> Enkla ror /Single tubes
> Standard arrangemeng: 10-15 ror sstandard 10-15 tbes
> Inte mycket flexibilitet /not much flexibility




Solfan

n tube

Solfangare: oglasad

/ST: unglased

solar absarber
hydraulic system
Insulaton

5/8/2017
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Solféngare: oglasad /st unglased

> |nte Vanligt i kalla klimat /ot common in cold climates

> Fa produkter tillgangliga simited choice
A Standardprodukter /standard products

> Absorbators metallplat den anda synliga lager /asorer's metai

sheet visible layer

Solfangare: oglasad /st unglased




Solfangare: oglasad /st unglased

-

NG
TR
d i

Teknik: solceller ITechnology: Photovoltaics (Electricity)

A Olika sorter solcellstekniker sdifferent subgroups
» Kiristallina celler (~15-20%) /crystalline cells
»  Tunnfilm (~10-15%) /thin-film
» Organisk / gratzelcell (DSC) (?) /dye-sensitised
» (Begransing 'single-junction’ cells: 33%) /Physical limit: 33%

A Utseende /Look

Monokristallin Polikristallin Tunnfilm

Monocrystalline Poly crystalline Thin film

5/8/2017
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Teknik: solceller [Technology: PV

Cell
Cell

Solcellsmodul
PV module

Andra férger? /other colours?

Verkningsgrad /efficiency 15-15.8%

ColoredSolar / polycristalline

10
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Aven VItt? /Even white?

Saepl Moo[W) FR[Y) ke

e %]
Mnberwrcs (1797 TIA WS 181
Whe O/t 47 2B 14
Al (1 B T S ) ]

CSEM

Solceller | glas /PV in glass

Onyx Solar (10-20 eller 30% genomskinlighet). Polysolar

Verkningsgrad okand

genomskinglighet verkningsgrad

10% 10%
20% 8.8%
30% 7.7%
40% 6.6%
50% 5.5%

11
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Solinstralning: Sverige /solar irradiation in Sweden

A Hur mycket solinstralning far vi i Sodra Sverige (Malmao) per ar? (hor.
yta) /How much solar irradiation in the South of Sweden?
> Svar /answer: 1000 kWh/m?2 Optimerad vinkel /optimised angle

it
e

i dpa kg bt L —

- Stockholm:1130
l";- a

\

—_—

Photovoltaic Geographical Information System (http://re.jrc.ec.europa.eu/pvgis/)

Takvinkel roof inclination

Arlig solinstralning mot en yta i Lund /annual irr on a surface in

Lund
SONLIN SN MM TGN ST SN SWNE SRR R ITM (KWh/m?)

12
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Plan-och bygglagen (PBL)

Planning and Building Act

Solenergi & stadsplanering

Solar energy in urban planning

Stadsplan eri Ng /urban planning

A Ingen ’right of light’ i svenska lagar /no 'right of light in Swedish regulations’

A Dagsljuskravi BBR (DFZ 1%) /Daylight requirements

13



Stadsplanering

A Stéderna kan inte krava att solenergianlaggningar anlaggs fcities cannot
require that solar energy systems are installed

A | stadsplaneringen spelar byggherrarna nyckelroll! /Rreal estate developers
play key role

A Innan januari 2015: /efore January 2015
> Sarkravsprincipen: kommunerna kunde krava solenergi (fa som
gjorde) Ispecial requirement principal: municipalties could put additional requirements

A Sarkravet togs bort januari 2015: /was removed January 2015

> Fa 'verktyg’ kvar att stélla krav pa byggherrarna /only some tools left to
put requirements on real estate developers

-l detaljplanen kan man bara stélla ’icke-tekniska’ krav /in the detailed development plan, only
non- technical requirements can be set

Detaljplan /Detailed development plan

Detaljplan Hyllie / solkvarter

5/8/2017
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Taket utformas som ekt

The roof should be designed as a continuous

swrﬂ&r'-‘lérngufld': :HEI'I sam lutar molt plane inclined to the south with a minimum slope
mocdmr o8 rrina TAn Farisartalp anet of xx degrees and a maximum of xx degrees and
T =L LI g . e slope orientation deviates max xx degrees from
ar lagst xx grader och hdgst xx grader the south.

oh att h.ll'.l'liﬂ'IUEr'IE I'.'Ir'rEI"ltEril‘.-l'J gyt
max ¥« grader frdn soder, Se jllestration,
(PEL 4 kap 16 & punkt 1)

The roof material must consist at least xx per cent
of solar cells (PV). In addition to the specified
construction or total height, technical devices

for local energy may be erected. These have to be
integrated into the architectural design.

_—Z

Byggriedsmaternial pd sk ska till mingt w procent utgaras av
soicmlier

Letyer anghven brggnads- eller totalhisd far tekniska snordningar
far Iokal energipraduition uppfras. De ska ntegreras | den
arkitektoniska gestaltningen

Stadsplan eri NQg /Urban planning

A Stadsbyggnadskontoret skapar forutsattningarna fér solenergi i nya

byggnader Jurban planning dept. Set framework for solar energy in new buildings
> Tathet /density
> Orientering /orientation
> Utformning /design
> Takform /roof design

A JAmfor pa icompare at WWw.solarplanning.org

5/8/2017
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http://www.solarplanning.org/

Solarplanning.org

5/8/2017

Byggnadsform
4 y N TR
o 'P, ] ¥ Ny
’u
Takform -
Téathet
Solarplanning.org
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Solarplanning.org
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Rattsfall /legal cases

A Fastighetségare vs grannar eller kommunen /building owners vs. neighbours or the

municipality
Year Name of case Owner / Municipality Heritage consultant Lénsstyrelsen MMD MMOD
external

2013 Bengtsson & Nederman vs. city of external Uppsala Upplandsmuseet  Uppsala Nacka Svea
Uppsala & Stjerna

2015 BRF Bornholm vs. City of Malmé owner Malmé Malmé Museer Skane Véxjo Svea

2015 Kullberg & city of Linképing vs. external Linképing Ostergotland Vaxjo
Brofeldt

Bygglov /Building permit

A Framtiden? /the future? (Swedish National board of housing and planning is investigating if

in the future, filing a building permit for solar energy systems is not necessary anymore)

—

A Ar det en bra utveckling? sis this a good development?

5/8/2017
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Solenergi i arkitektur?

/Solar energy in architecture

Bygg nadsINTEGRERAD /Building integrated

BIPV/BIST

BAPV/BAST /

Kvalité av byggnadsintegrering

/Integration quality

19
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Integ reringsstrategier /integration strategies

T'.E P:":'E "' _.\,"_ '_.' - Source: IEA SHC Task 41: Solar energy and Architecture.

Mervarde byggnadsintegrerade solsystem

/Added value of building integrated solar

A Producerar el, varme pé plats /produces electricity, heat on site.
A Byggnaden ar barande konstruktionen /Building is the load bearing construction
A Ersatter konventionella byggmaterial /Replaces conventional building materials

A Arkitektonisk integrerade system kan ge hogre marknadsacceptans
/Architecturally integrated systems could give higher market acceptance

A Kan skylta att fastighetsagaren bryr sig om miljon /can show that building
cares about the environment

Designing with Solar Power.Prasad & Snow. 2005

20
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Arkitektoniska integrerade system /architecturally

integrated systems

A Malet borde vara att integrera solenergianlaggning i byggnaden

pé hdg arkitektonisk NiVA. /Goal should be to integrate system at a high
architectural level

> en kontrollerad och sammanh&ngande integration av

solsystem som tar hénsyn till: /A controlled and coherent integration of
the system which takes into account

d Funktion /Function
0 Konstruktion /structure

d Form (estetik) /Form, aesthetics

T.EP:’:T‘ _.\,"_ ," . Source: IEA SHC Task 41: Solar energy and Architecture.

Funktionell integrering

/Functional integration

A Vilken teknik (solceller / solfangare) passar bast?
/Which techonolgy fits best?

A Skuggning /shading

A Brandsakerhet /Fire safety

A Motsta vindlaster /Resist wind loads
A Risk for stold /risk of theft

A Séker kablage (PV) /safe cabling

A Tryckskillnader (ST) /pressure difference

21



Konstruktiv i nteg reri NQ /structural integration
A Integrering i klimatskal: /uilding envelope integration — L

> Belastning p& modulen—> konstruktionen
/loads from modules to construction

> Undvika kdldbryggor /avoid thermal bridges
Y Undvika kondens /avoid condensation

> Andra materialen som star i kontakt med solceller /

solfangare bor tala htga temperaturer /Envelope materials in
contact with solar products should withstand high temperatures

> Fogning boér majliggdra utvidning /Jointing should make expansion
possible

Konstruktiv integrering /structural integration

A Blind férankring av solcellsmoduler /Biind attachment

Véla Géard, Skanska

5/8/2017
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Luftgap /air gap

A Integrerade solceller blir varmare an icke-integrerade solceller /integrated
PV panels will get warmer than standalone panels

Bl pch kg —a—3% = @) = dp —w T
1k

k13

-
.-

4

LSS 1T A

fLH
LT S N F R R | P 1 R 1B
A g (i
ik Meat '™ eoll lemparuinare

fL

A Se till att ha luftgap av >0.08 m (80 mm) for att minska paverkan

pé verkningsgraden /Ensure an air gap of >0.08 m (80 mm) to reduce the impact on
the efficiency

NREL, Numerical determination of adequate air gaps for building-integrated photovoltaics (Guohui Gan)

Arkitektonisk integrering /architectural integration

Form & storlek av panelerna

Shape & size of panels

23



BedOdmningskriterier /Assesment criteria

A Nar har man lyckats med en arkitektonisk integerering?
/When do we speak of a good architectural integration?

A Behodver en gemensam vokabul&r meed of common vocabulary

Integ reringskval ité? /Integration quality

SLCBAL INTEGRATION QUALITY
Nesaits of & UE survey 2008

Results of a European survey conducted in 2004 on the appreciation of solar systems’ architectural
integration by different building professionals

Ref: Towards an improved architectural quality of building integrated solar thermal systems (BIST). MariaCristina Munari Probst, Christian

5/8/2017
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Integreringskvalité / LESO-QSV method

/integration quality
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Munari Probst, MC., Roecker, C., Solar Energy promotion and Urban Context protection: LESO-QSV (Quality - Site - Visibility)
method, in proceedings PLEA 2015, Bologna, Italy 201

Integreringskvalité / LESO-QSV method

/integration quality

Kanslighet ssensitivity

- -

Low sensitivity

Munari Probst, MC., Roecker, C., Solar Energy promotion and Urban Context protection: LESO-QSV (Quality - Site - Visibility)
method, in proceedings PLEA 2015, Bologna, Italy 201

5/8/2017
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Integreringskvalité / LESO-QSV method

/integration quality

ZONE SOREITHITY
ALCEPTABILITY GRO
LOW WESLAI HEH
Lo
£ ==
HIH

Wi o1 Benand mesrpbiedy g=d _Ww—i-m- m i

Politiksk beslutsfattande
/politicial decision

26
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COPENHAGEN TOWERS HOTEL Danmark
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Prosoedfiax

POWER TOWER  Austria

L ABAME Y 0 SACRERCTE (s el

STUDENT HOUSING
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Bureau SLA
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© Chris Collaris Architects

PV panel

solcell

N

Aluminium profile
Aluminium profil

Faalligper stetingen
iofiTalh opda ¢ (of niteur

Liten luftgap!
Very small air gap!

© Chris Collaris
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Swiss convention centre, Richter Dahl Roca

Swiss convention centre, Richter Dahl Roca
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Swiss convention centre, Richter Dahl Roca

Véla Gard, Skanska
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Buro Viridén+Partner - Romanshorn

*\Ver ktyg [Tools

38



Att bedbma SOIpOtentialen / Assessing the solar potential

A Mal: att kvantifiera solpotentialen visar hur byggnadens design

och byggnader omkring paverkar mojligheterna / coat: to quantity the
solar potential will show how the design of a building AND the surrounding affect solar
possibilities

A Vad &r viktigt nar man studerar solpotentialen? /whatis important
when you want to study the solar potential?

Z Plats av (|cke) lam pllga ytOI’ /Location of (un)suitable areas
> Hur mycket energi kan produceras? /How much energy can be

produced?

Nég ra exem pel /Example of solar assessments

A Cambridge, USA

[T (T ) [ TR

@ 3 enmapsweticon/sai

5/8/2017
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http://www.mapdwell.com/

5/8/2017

Né.g raexem pel /Example of solar assessments

A Cambridge, USA

Nybyggnation mew buildings

Lund Brunnshdg Malmo Hyllie

40
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Sunpark Olsgarden
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RONNEBYHUS

Business Concept

AB Ronnebyhus will own and manage properties with housing and
related facilities in a safe environment. The operations will be
characterized by the spirit of service, development and a variety of
attractive housing for accommodation in Ronneby Municipality

Vision

With pride we offer attractive and secure accommodation to all our

tenants.




1947 foundation
1996 AB

2600 Apt (300 agreements with
Ronneby Municipality)

100 lok. 19000 m2

50 employment

15 year avg. employment
47 year average age

16 % solidity

22% Removals

3,2 % avg. vacancy

735 msek Property value
860 msek rateable

955sek / sqm average rent

192sek Maintenance / sqm

AB Ronnebyhus Org. chart
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Here we are
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2015 Operation

Security housing Espedalen

Why solar electricity?

Coal reserves Solar energy available

every year
Oil reserves

Natural gas reserves
Uranium reserves

Current annual
energy demand ‘

Simple: to install and requires no maintenance.
Renewable: Good supply of silicon, aluminum and iron. Recycling. Energy payback <3 years.
Environmentally friendly: Silent, no moving parts and no emissions. Maintains landscape.

Small-scale and locally: Often on the existing roof, the existing electrical installation. Low
transmission losses, 6-10% of the electricity produced in Sweden is lost in transmission

- m
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Sunpark Olsgarden

Prod. cost 3,5 msek (2,3 msek)
Contribution 1,2 msek
Calc Capacity 175 000 kwh/year

Installation
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Installation

Facts of installation

13 pc roofs with solar cells glass / glass 30years warranty
1316 sq.m.

785pc panels of 255W / pc

1850 pc roof hooks.

Approx 3850 meters aluminum profiles.

200,2kW peak power, among the 10 largest in Sweden.

175 000kWh / year, equivalent to the household electricity from 70
apartments

Consumption in 2009, sa2mwh; 2010 53aMwh; 2011 521MWh; 2012 527Mwh; 2013 513,3MWh

Display on Olsgarden and viewing on the website

5 weeks of installation time

The entire facility was commissioned on 2014-04-28

We got 35% of the contribution from the provincial government m
The electricity certificates for 15 years (yields about 400 thousand)




Result sunny portal (SMA)

Annucd Campersnn | A3 Bovasbyhat Claghrden

e

NS i COv hrwvertion 250

v TP RT3 H Kicmeters chiven 1.251.257.2 km
Year 2015; 198 MWh
Year 2016; 203 MWh

Newspaper articles

T RONNEBY
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https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=467dd7f4-7d66-41a1-a2b5-b9a6242d15f0&splang=en-US

2017-05-08

Checklist

* Hourly metering of peak effect

* Evaluating the roof pitch

* Max 35% of the total building electricity
* New production of apartments

* Possible to break the solar insolation

* Climate sensible investment

* Display for goodwill

Thank you for shown interest

RONNEBYHUS

Kristian Olsér
Chef Drift & Servicegruppen

Telefon: 0457-617 076
e-mail: kristian.olser@ronnebyhus.se
www.ronnebyhus.se



http://www.ronnebyhus.se/

