ELEKTROENERGIJAS RAZOSANAA
MUSDIENU TEHNOLOGIJAS. S

Aigars Kalnins

Saules energijas asociacija 18.09.2021




SAULES POTENCIALS LATVI)A

PVGIS
(http://re.jrc.ec.europa.eu/pvgis/)
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SAULES POTENCIALS VACIJA

Global irradiation and solar electricity potential
Optimally-inclined photovoltaic modules GERMANY / DEUTSCHLAND
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IZMANTOSANAS STATISTIKA PASAULE, TENDENCES

Tabl.n® 2

installed and cumulated solar photowvoltalc capacity=* in the Furopean Unlon
at the end of 2025 (MW)

2018 cumulated 2029 cumulated 2019 installed
Germany 451810 49016.0 38560
Italy 201076 20865.0 750.0
United Kingdom 131183 12 6160 4977
France @617 10 575-5 o656
Spain 5239.9 91328 39920
Metherlands 55220 6250 24020
Belgium 35865 45305 S44-0
Greece 2 645.4 2793.8 148.4
Czechia 20752 21000 248
Austria 14376 16606 2230
Romania 13858 138s5.8 oo
Poland sbzo 13170 7550
Hungary 7z6.0 12770 6530
Denmark 9950 1 o800 Bs.o
Bulgaria 10327 1065.0 323
Portugal BE7.4 sor.0 2200
Swaden 4280 Egf.0 270.0
Slovakia 5720 &72.0 oo
Slovenia 221.3 222.0 oy
Finland 140.0 215.0 75.0
Malta 131.3 150.6 20.0
Luxembourg 1306 1506 100
Cyprus 1185 1287 102
Estonia Ira 107.0 751
Lithuania Bz.0 B3.o 1o
Croatia 677 6g.0 13
Ireland 4.2 3b.o 118
Latwia z.0 3.0 10
Total EU 28 115 158.9 130 670.4

‘ ’ Total EU 27 102 020.6 117 054.5
SAULES [ — ian Mote: 21 MW decommizsionad ks Sermany, & > MW in Franea,
ENERGIJAS 5.3 MW In tho Czoch Republic, 2 MW in i30y and o.5 MW it Maits 5 oarce: EorObservER 2030

ASOCIACLIA



IZMANTOSANAS STATISTIKA PASAULE, TENDENCES

Tabl.n°1

Uzstaditas Capacity installed in 2019* by the main non-EU photovoltaic markets
elektrostacijas
a rpus EU P rr— Newly added capacity

in 2018 (GW)

China

United States

India

Japan

Vietnam

Australia

Ukraine

Mexico

United Arab Emirates

Turkey

# *Estimation Sources : NEA [China), SEIA (United States), RTS Group (lapan), IRENA fothers).
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IZMANTOSANAS STATISTIKA PASAULE, TENDENCES

3
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Tabl. n° 4

Top 10 Solar Panel Manufacturers In 2019 (modules shipment, in GW)

Company

JinkoSolar

China

2018 shipments

2019 shipments

Growth 18/19

JA Solar

China

8,8

Trina Solar

China

8,1

9,7

Longi Solar

China

Canadian Solar

Canada-China

6,6

8,6

Hanwha Q Cells

South Korea

5,5

?j' 3

Risen Energy

China

4,8

7,0

First Solar

United-States

2,7

5.4

GCL

China

4,1

4,8

Shunfeng Photovoltaic

China

3,3

4,0

Source: 2019 Annual reports (First Solar, Canadian Solar, JinkoSolar), others Globaldata 2020 (preliminary results)




IZMANTOSANAS STATISTIKA PASAULE, TENDENCES

Cenu dinamika
kristaliska silicija
paneliem 2020-2021
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Source: www.pvxchange.com

Overview by technology of different price points in August
2021, including the changes over the previous month:



IZMANTOSANAS STATISTIKA LATVIJA 2010-2018

| ENERGUAS

ASOCIACLIA

LATVIJA UZSTADITA FOTOELEKTRISKA (PV)

SUMMARA JAUDA

5,0 MWp
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Dati: Latvenergo, Saules energijas asociacija
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Dati: Latvnergo, Saules energijas asociacija
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TENDENCES LATVIJA 2021

Elektroenergijas razotaji (neskaitot mikrogeneratorus) uz 31.03.2021

Elektroenergijas raiosanas veids Skaits . Atlauta
jauda, kW

Biogazes kogeneracijas stacija 57 62 713
Biomasasas kogeneracijas stacija 47 71347
Dabas gazes kogeneracijas stacija 74 74 148
Hidroelektrostacija 141 28 323
Saules elektrostacija 71 3 907
Véja elektrostacija 70 51 045

Kopa: 460 291 482

Avots, ST



TENDENCES LATVIJA 2021

Tikai mikrogeneratori* uz 31.03.2021

. . . Atlauta
Elektroenergijas razoSanas veids Skaits jauda, kW
Dabas gazes kogeneracijas stacija (degvielas sunas) 2 3
Saules elektrostacija 1212 7549
Véja elektrostacija 27 168
Veéja un saules elektrostacija 2 19
Kopa: 1243 7738

Avots, ST

10



GENERACIJAS SISTEMU VEIDI

» Tiklievades (on-grid), darbojas paraléli operatora tiklam.

Elektroapgades tiklam pieslégta sistéma dienas gaiSaja laika razo elektroenergiju pasSpatérinam. To, kas paliek pari, nodod elektrotikla.

# Avots, SunThor

SAULES
ENERGUAS
ASOCIACLIA
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GENERACIJAS SISTEMU VEIDI

* Tiklievades ar uzkrasanu

Elektroapgades tiklam pieslégta sistéma dienas gaisaja laika razo elektroenergiju pasSpatérinam. To, kas paliek pari, uzkraj akumulatoros

# Avots, SunThor

SAULES
ENERGUAS
ASOCIACLIA
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GENERACIJAS SISTEMU VEIDI

« Autonoma (of-grid), darbojas patstavigi bez areja tikla.

Autonoma sistéma (bez elektrotikla piesléguma) sarazoto elektroenergiju uzkraj akumulatoros.

*
A\ 4 Avots, SunThor

SAULES
ENERGLIAS
ASOCIACLIA
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GENERACIJAS SISTEMU VEIDI

« Hibrida (hybrid), kombinéta darbojas paraléli ar dazadiem generacijas avotiem.

VAN "N

iy

# Avots, SunThor
o

ASOCIACIA

14



GENERACIJAS SISTEMU VEIDI

» Rezerves baroSanas (back up)

Avots, SunThor

> m

o

gﬁ{l ‘ b
N3z 82
rnial—
S50 R
=

15



DARBA REZIMI (PASPATERINS)
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DARBA REZIMI (UZLADE)

o

Q? £
X
4
A\ 4
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DARBA REZIMI (MAKSIMUMS)

ke,
A\ 4
SAULES
ENERGIAS
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DARBA REZIMI (GENERACIJA +AKUMULATORI)

ENERGIJAS
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DARBA REZIMI (TIKLS)

Mlds

Q? £
X
4
A\ 4
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DARBA REZIMI (REZERVE)

hbde,

> SEA_3
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SISTEMAS APREKINS

HOT WATER

CONSUMER

HEATING / COOLING LOADS

_ ..J "
u

[~

) e (G

=~

% Fronius Intemational GmbH / Fronius #TechTak

SAULES
ENERGIJAS
ASOCIACLIA |
- B
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SISTEMAS APREKINS

HOT WATER PREPERATION WITH FRONIUS OHMPILa'

Dynamic control of the surplus energy

/" Required components:

/ Fronius Inv. with Datamanager 2.0 nﬂ
/ or Fronius GEN24
/ Fronius Smart Meter

Fronius Smart Meter -L—\ ;

/ Fronius Ohmpilot (Temp. sensor optional) O ]

/ Boiler with electric heating rod %

Loads

if’ Fronius Ohmpilot

L I * 500 W

* 10 _ 3 I Fronius International GmbH | The heating miracle Fronius Ohmpilot

23
SAULES
E




SISTEMAS APREKINS

Elektroenergijas gada patérins dalits ar 1000 (3600/ 1000 =3.6kw)
+ nodrosSinat ddens sildiSanu vasaras ménesos x1,5 (5,4kW)

+ nodrosSinat elektro auto uzladi x 1,4 (7,56kW)

24



IZMAKSU APREKINS

1 kw gada sarazo 1000 kWh

Tarifs 0,23 EUR/KWh

1000x0,23 = 230 EUR (jaatskaita ampérmaksa)
3,6 x 900 =3240 EUR

3240/230=14 gadi

25



DARBA REZIMI (DIENNAKTS CIKLS BA SISTEMAI)

I Powertogrid [ Powertobattery [ Power Ohmpilot Consumed directly ~ —— Consumption - State of charge = — Temperature Ohmpilot

© Battery Operation State
6000 100

4800 f—M \ 80
3600

\60

2400 40

1200 20

0 o 0
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

4 15.09.2021 > DAY | MONTH YEAR | TOTAL

3 .
SAULES

ENERGIAS |
ASOCIACLIA |
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DATU MONITORINGS

Current Power

Energy today

1.84 kW 7.47 KWh

Power and Energy

Day

Wh
30k

™~
S
=

=)
=~

IS}

k

Wh
275k
IGSK

1Mk
55\(

Week  Month  Billing Cycle  Year
01/09/2019 - 29/09/2019

Energy this month Lifetime energy

31.65 kWh

System Production: 499.58 kWh

bl

Il Consumption

I Solar Production

11.28 MWh

solarJi/

26

I Self Consumption

““l.-lll-ln““ LEbhibaabins

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

I Export

Il import

Name
Country
Installed
Last Updates

Peak Power

Wednesda)

8-

0 6KWH LATVIETIS ANDRIS
United Kingdom
29/09/2017

d 05/02/2020 13:52

6 kiWp

Mostly Cloudy
6°C

Feels like 6 °C

Wind N, 0 km/h
Humidity 74 %

Sunrise at 07:34
Sunset at 16:51

y Thursday Friday

8-2°C 8-5°C

°c
Mostly Cloudy Partly Cloudy Mostly Sunny

Environmental Benefits

CO2 Emission Saved
2,882.59 kg

Equivalent Trees Planted

14.77

Comparative Energy =

Month  Quarter  Year

Mzoi; M08 Mz2019 2020
Wh

1000 k

800 Kk

600 k
400k
200k
[ b
K—Jan T Apr | May | Jun | Jul | Aug | Sep | Ot Now | Dec

o

359.25 4935 50925 | 508.75 | 504.75 . 515.5 499.5
Wh Wh Wh Wh Wh Wh Wh Wh
0. 1.0.7 1.0.20 [1.011 [1.0.19 0. 1.0.8 1.0.9

498.25 | 509.25

1.0.10

solarBfT
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DATU MONITORINGS

Power and Energy

Day Week Month
03/02/2020

3.5k

0.5k

ok
3. Feb 04:00

Date: 03/02/2020 [

Billing Cycle  Year

Production: 6 kWh

08:00 12:00 16:00 20:00

M Solar Production

4 Previous day

solar,

Next day p

28



PIESLEGUMA SHEMA, PIEDERIBAS ROBEZA

5. Pielikums AS _ Sadales tikls™ kartibai SAD K101

Mikrogeneratora tipveida piesléguma shéma paralélam darbam ar AS ,,Sadales tikls”
zemsprieguma elektrotiklu

. Generators (turbina, saules paneli u.c.)

. Parveidotajs / invertors, tikla aizsardzibas iekartas ST uzskaites sadalne
Automatsledzis ar nominalo stravu = 16A (kalpo jaudas ierobeZosanai un MG atslegsanai)

. levadaizsardzibas aprats

. Divvirzienu aktivas un reaktivas elektroenergijas skaititajs

6. AEUS gala iekarta / modems

|
|
|
7. Elekiroietaidu piederibas un apkalpes robeZa (robeZas atrasanas vieta var atkirties, to nosaka : kWh B.
|
|
|

ST elektrolikls

s Wl =

individuali katra objekta, atbilstodi ETLN)

DC

Lietotaja pecuzskaites sadalne
AC - — — J—? ————— 1

NNN!

Avots, ST Lietotaja elektrotikls




VEIDI

I/

’

FOTOELEKTRISKO PANELU TIPI
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IZMANTOSANAS VEIDI, ALTERNATIVAS
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INFO

Informacija par generatoru pieslégumu:

https://www.sadalestikls.lv/klientiem/pieslegumi

PALDIES

a.kalnins@saulesbiedriba.lv
29231243
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