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Installed PV per capita in Europe

Finland: 3.6 W/capita
Lappeenranta: 10.8 Wicapita
Germany: 495 Wicapita
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Commercial PV LCOE vs electricity value: Finland jge

160

Additional CAPEX with
10% nominal WACC

[y
=9
o

|

|

I

m Additional CAPEX with
7% nominal WACC

[y

[cd

o
|

P Additional CAPEX with
4% nominal WACC

100 - 111
T T T T T TS TS TS ST T T N CAPEX with 2% nominal
so LSRR RND, WACC
I OPEX

[y
o=
|

(a2 EEEREE R 2020 2 P EPEEERET A2 333 T EEEEE LR} ] 2

2015 2020 2025 2030 2035 2040 2045 2050

= == Electricity value with
100% self-consumption

=Y
=
|

— E|lectricity value with
75% self-consumption

PV LCOE & electricity value (€/MWh)

(]
=]
|

=+++es Electricity value with
50% self-consumption

Accelerating solar PV in Lappeenranta source: Vartiainen E., Masson G., Breyer Ch., 2016. True competitiveness of solar PV - a
Christian Breyer » christian.breyer@lut.fi European case study, 32nd EU PVSEC, Munich, June 20-24



https://www.researchgate.net/publication/304451471_True_Competitiveness_of_Solar_PV_-_a_European_Case_Study

Open your mind. LUT.

Residential PV LCOE vs electricity value: Finland s
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PV Competitiveness in Finland

Commercial PV:

« profitable for moderate cost of capital and high self-consumption

 promotion of commercial PV project may be helpful

PV systems on public buildings (e.g. new fire brigade close to the airport) would
demonstrate how serious this is for the City of Lappeenranta - this would be also a form of
leadership and it would be rather profitable — many municipalities in the world go this way

Residential PV:

« financially not profitable on the current basis

« profitability could be achieved within the next 15 years depending on the PV size

* main reason for low profitability: low self-consumption ratio and low electricity prices
» however: electricity generation costs are lower than residential electricity price

» solution: net-metering (widespread in the US, Brazil, but also successful in SE and DK)




é

Net Metering for Lappeenranta: idea, cost

« for residential customers (commercial customers can already invest)
« balancing period of one year, i.e. generation in one year and consumption in one year
« good scheme for growth (currently: 99 systems and 973 kWp in total since 2014)

* Cost of such a programme
* PVLCOE in LPR of about 11 snt/kWh (capex 1400 €/kWp, opex 0.5% of capex, lifetime 25 a,
WACC 4%, yield of about 850 kWh/kWp)
 net metering share of generation of about 75% (rest is direct consumption)
« variable electricity cost for end-users of about 12 snt/kWh (wholesale price 3 snt/kWh, grid
price 3 snt/kWh, others 6 snt/kWh)
« cost per MWp installed capacity of 57 k€/MWp/a
« yield x net metering share x net metering cost = 850 kWh/kWp x 0.75 x 9 snt/kWh = 57
€/kWpla
« amortisation period of about 17 years indicate a net metering period of about 15 years
* Rules:
« accessible for all customers of Lappeenrannan Energia in the own ’area’
« for not more than the own consumption (for maximum impact and larger systems)
« virtual net metering in rivitalot and kerrostalot enabled (as fair as possible for all)

7 Accelerating solar PV in Lappeenranta
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Net Metering for Lappeenranta: benefit

« Benefit of such a programme
* very positive marketing for Lappeenranta in Finland
being on top of a new trend in Finland: go for 100% renewables
citizens want a sustainable energy system and solar energy is on top
investments done by the private sector, based on stable local policies
job creation can partly refinance the programme
« created jobs may be about 12.5 jobs/MWp
* local tax income of roughly 100 k€/MWp installations
« calculation: total time per installation of about 6.7 h/kWp, working hours 1600 h/job/a,
gross salary 40 k€/job/a, local tax income 20% of gross salary, work for activities in the
area of Lappeenranta Energia of about 1/3 per created job

@ Juha Sipila
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Support of decision making

C> energiavalinta.fi

€ Search with address Change map type
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Building
found

Check if the address below is
correct and choose it by
clicking

Building address:

Mestarinkatu 1, Lappeenranta
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Study on South Karelia

TIIVISTELMA
Lappeenrannan teknillmen yliopisto
LUT School of Energy Systems
Energiateknnkan koulumusohjelma 4.5
Jori Lindgren 4
Unsiutuvan energian skenaariot Eteli-Karjalalle — julldsen sektorin, likenteen seki 3,5
rakennusten energiatarpeet
3
Diplomutys
e 25
2016 E 2
113 srvua, 42 kuvaa, § taulukkoa, 10 listetts 15
r
Tyon tarkastajat: Professon Esa Vakkilainen 1
Professon Jere Abola
Hakusanat:  wmsmbuova  energla,  energiajinestelmd. malhmmws,  Eteli-Eanala, 0.5
r
energlaswummitelu
0

Tissi diplomitydssi takastellaan tiysin usiuuvaa energiajarjestelmai Etela-Kajalan
mazkunnan aheella, mik3d opkin jo t3lld bhetkelli Suomen wwsmtrn maakunta.
Diplonutydssa tarkastellzan julkisen sektonn, hikenteen ja rakenmmsten energian kulutnsta
mufta teollisimden energiankavitd jatetiin tarkastehm ulkopuclells. Tydssa tutustutaan
taman hetken Eteli-EKanalan enermajarjestelmiin ja sen perusteella tehdain referenssi-
skenaano. Tulevaisumden skenzanot tehdiin wuosille 2030 ja 2050, Tulevarsuuden
skenaanoissa  mmtos  keskiftyy  jajestelmin  s3hkoistymuseen  ja  uusmhrvien
fuotantomuoctojen integroimiseen jirjestelmiding S3hkaistymmen kasvattaa sihkénkuhatusta,
joka pyritiin kattamaan wsiutmallz teotzntermodeilla, Likinnd tuuli- ja surmkovommalla.
Liikennesektori rajataan kumipyérililkenteeseen ja sen nunites tulee olemaan haastavin ja
alkaz vievn Muutokseen pyntiin hikennepolttoaineiden tmotannolla mazkunnaszza saki
sahkdautorlulla. Tusiutuva energiajijestelms tanvitsee tustannen ja kysynnan joustoa seki
ilvi jagestelmalti. Twissi tarkastellaan movés jigestelmin kustanmuk=ia  sekd
tydllisyysvakutuksia,
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Primary energy consumption in the different scenarios.
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Flows of energy — Basic 100%

Finnish energy system
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 Lappeenranta had a very good start into PV in Finland

« this advantage should be utilised for new jobs and demonstrating leadership
« commercial PV installations may require administrative support (not financial)
* residential PV installations lack a positive financial business case

* local net metering scheme could overcome a lack of good national policies

« the earlier pro active local support, the more local jobs may be created

* citizens want politicians to enable very high shares of renewables
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