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Agenda

Development of Electricity Consumption and Production
Potential of Solar PV (Photovoltaic)

Solar PV in Finland and in Europe

Scenario “Substantial Growth and High Utilization of Solar PV”
Distributed Energy Production — Demand for Smart Grid

Solutions
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Electricity Production and Consumption FIN
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Industry was the majority consumer
with roughly 50% (The forest industry
alone 30-32%)

Demand response?

Energy storages?

Significant share of imported electricity also
during summer time

Elecricity self suffiency in 2014 ca. 78%

We can adopt more production!
Consumption ca 17 MWh/PPPY as EU
average is ca. 7 MWh/PPPY
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Electricity Net Import FIN
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Production Forecast FIN

Arvioitu vanhan voimalaitoskapasiteetin poistuminen ja uuden kapasiteetin tarve o Decommission of 7500 MW

Nimellisteho, MW already in 2020

* After 2020 even more
production retires

u Hiiilauhdevoima * Curve remains in the

0 Ydinvoima .

B Vesi-ja tuulivoima lowering trend

9000 * Production Capacity Exists

6000 but the Cost is the Factor!
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@ Uuden kapasiteetin tarve
O Teol. vastapainevoima
| Kaukolampdvoima

O Muu lauhdevoima
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Kuva 1 Arvioitu vanhan voimalaitosk iteetis i inen ja uuden kapasiteetin tarve.

Source: http://www.vtt.fi/files/projects/energy_book_series/ev_2030_tiivistelma.pdf
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Consumption and Price Development FIN

Electricity Price Development
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Source: Fingrid

Demand response and flexibility?

Pricing?
Subsisidies in Future?
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* What is the Trend in Electricity Price?
* Taxes?
* Transfer?
* Production?

Renewable

SOurces

Demand Forecast
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energy 7

90

MINUTES

PV Potential

e 1 energy

wwvw.get i

energy

25.4.2017


http://russiancouncil.ru/en/inner/?id_4=588
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Solar PV Irradiation in FIN/ EU
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PV Installation is Sweden

Figure 1: Yearly installed PV capacity in Sweden. ¢ Subsisdy policy for corporate
g o Grid-connected centralized 150 users started at 2005 and was
£ 120 - [ ] Grid-connected distributed 120 active with 30% until 2008
g u ) ) e 2009 -2012 subsidies were
o L Off-grid non-domestic i
g % %0 expanded to all ongrid-systems,
T - Off-grid domestic o .
E el P, levels 20% for Privates and 30
< % for Corporates
2 [ ..
5 30 30 e 2013-2016 Subsisidy level was
5 35 % for Private and Corporate
End Clients
Figure 2: Cumulative installed PV eapacity in Sweden.
Situation in EIN 2016 For a reference in Finland PV

Source ©IEA: National Survey Report of PV Power Applications in Sweden 2015 capacity in 2015 was ca.10 MW
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PV Potential in Finland

1. By 2030 the expected consumption is 102 TWh (88 TWh/ 2010)t
Distributed PV Production by 2030 could be as follows:
3. 1150000 resedential houses (2014)2, average plant size 3 kWp
*  Saturated with 50 % houses integrated with PV -> 1700 MW
4. 214000 corporate and public buildings (2014)2, average plant size 50 kWp
*  Saturated with 50 % buildings integrated with PV > 5000 MW
5. Total Priduction ca. 6700 MWp x 900 kWh / kWp = 6030 GWh
6. Share of total Consumption =>6 TWh /102 TWh=5,9%
* In Germany (2014) PV production 35,2 TWh / 502,9 TWh=7 %

N

Sources:

1. JYU: Kasvua ja ty6llisyyttd uudella energiapolitiikalla:
https://iyx.iyu.fi/dspace/bitstream/handle/123456789/43024/Kasvua%20ja%20ty%C3%B6llisyytt%C3%A4%20uudella%20energiapolitiikal la.pdf?seq
uence=1

2. Stat.fi /rakennuskanta 2014

http://www.stat fi/til/rakke/2014/rakke 2014 2015-05-28 kat 002 fi.html
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PV Potential in Finland
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https://jyx.jyu.fi/dspace/bitstream/handle/123456789/43024/Kasvua ja ty%C3%B6llisyytt%C3%A4 uudella energiapolitiikalla.pdf?sequence=1
http://www.stat.fi/til/rakke/2014/rakke_2014_2015-05-28_kat_002_fi.html
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Event Forecast Finland 2030
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Source LUT “Nationwide Photovoltaic Hosting Capacity”, GEF
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Snapshot from Germany at 8.5.2016

« Renewable production resulted with 54 GW and is ca. 85 % of the existing consumption

« Conventional Production e.g. Nuclear Power Plants could not regulate with required
response time-> electricity consumers were paid to consume more

« Electricity Price went from 3 EUR in few hours to — 130 EUR /MWh until returned to
positive tariff later in the evening

« Not enough insights for the usage and production resulted this unwanted event that
could have regulated with intelligent distributed production ecosystem

Pic 1. Event at 8.5.2016

Source https://iwww.agora-energiewende.de/en/topics/-agothem-/Produkt/produkt/76/Agorameter/
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Snapshot from Germany at 19.5.2016

. Just few weeks later the share of the renewable production
peaked only at 25 GW, that resulted 35 % of the consumption

. The price of electricity went up to 45 EUR /MWh

« With the help of regulation by the active load control and Energy
Storages this impact could have been significantly reduced ->
Intelligent Energy Balance Management is required!

@ Comemions power pinrs. @ Swand @ Ragesarmive Pawsr  — Pamsr e

Kuva 1. Tulane 19.5.16
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Lade: https://www.agora-energiewende.de/en/topics/-agothem-/Produkt/produkt/76/Agorameter/
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GEF Vision™

Intelligent Balance Management

n / (VEATHER SERVICE
FMI
CLOUD

SERVICE
saL

GEF

CONTROL AND
VISUALIZATION
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GEF Vision™

Intelligent Balance Management
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GEF Vision™ Active Load Control £~
Y’

Active load control is based on weather forecast model, that is processed in the
cloud algorithm and delivers Insolation and production forecasts

Facility loads are controlled in the most optimized time and method according to
production forecast ->this minimizes the grid feed and maximizes the system ROI
The control profiles are changeable online

Active load control and energy storage applications are intergreated to intelligent
distribute energy baance management ecosystem

System is build on full 1oT Platform

03.07.2014
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EC Not from grid

EC From Grid

Loads controlled optimized
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Pic 1. No Active Load Control Pic 2. Active Load Control

Léhde: LUT “Automation of domestic water heater in household with solar photovoltaic system” / Kimmo Huoman
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GEF Vision™ Control Room

g = o Kﬁ\ { 1. All power plants are in the remote control
(}f : > B g 2. Real time troubleshooting and diagnostics
. ¥ /o A ’» ,,"’
; i.’?’ 19 """;"' 3. Facility load profiles can be changed online
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4. Active load control, forecasting services
and the energy storage applications integrate Q

378GB

in to the energy balance management % 906.1 kW O
ecosystem L 6.0 MWh

¢ v ; 112.1 MWh
5. Enables virtual power plants to be v S v

controlerd under grid holder or EHC for dowh
demand response etc
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GEF Vision™ Personalized Visualization

- All power plants are equipped with HMI

- Customized templates available

- Mathematical algorhitms can be used for
tailor made visualizations (more informative
messaging)

- Enhance the introductionof the power plant
to the viewer more effectively (system info,
production etc.)

- Mobile Applications for Android and los

- Wide language options (including exotic options as arabic)

- All the control room data can be transparent to the mobile
app, such as the O&M data as cleaning interval
optimization etc.

7 energy

FINLAND

25.4.2017

10



Sahkolla uuteen aikaan —seminaari
25.4.2017

Questions?

¥ greenenergy
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© European
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PAASIMME FINAALIIN!

Asnest3 GEF koko Euroopan voittajaksi osoitteessa www.gef.fi/eba.

Olemme ainoa Suomen edustaja European Business Awards (EBA)
kilpailun yleis6aanestysfinaalissa

@. THANK YOU
b Q FOR VOTING!

WE MADE IT TOGETHER!
FINALS - HERE WE COME!
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Thank You!

GreenEnergy Finland Oy
Miko Huomo
miko.huomo@gef.fi

ADBD e SASOLAR

Laserkatu 6
53850 LAPPEENRANTA

Espoo office
Mikkelankallio 3
02770 ESPOO

www.aurinkovoimala.net/suomensuurin
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