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Sugarzasi energia

e A Fold légkérén kiviil 1353W/m2. Evente
11852,28 kWh/m?

e Magyarorszagon 1168-1460/1150-1332
kWh/m?

e Magyarorszag teriletére 1.16*1014 kWh/év.
1250 kWh/m?

e |Legnhagyobb nemzeti energia kincsunk!

e Ez 2900 szorosa az éves villamos- energia
fogyasztasnak.

e Egy haztartas éves villamos-energia igénye
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Sugarzasi terkep

Global irradiation and solar electricity potential
Optimally-inclined photovoltaic modules

Hungary

E JRC

EUROPEAN COMMISSION

Yearly sum of global irradiation [kWh/m?]
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Yearly electricity generated by TkWi..x System with performance ratio 0.75 [KWh/kWeai]

Authors: M. Suri, T. Cebecauer, T. Huld, E. D. Dunlop
PVGIS © European Communities, 2001-2008
http:/ire.jrc.ec.europa.eu/pvgis/
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POTENCIAL

Vizszintes 30° -o0s 45° —os gelijlet 60° —0s Elvileg Valésagban Beépitési Beépithetd Eves villamos

felﬂlgat felﬂlgt (km") felijlg:t beépithetd kedvezéen dolésszog (°) napelem energia

> (km®) (km®) (km") napelem , beépithetd teljesitmény terg1elés

OSSZES E N felilet (km") napelemzfelﬁlet (MWp) (10°kwh)

(km?)
Nagypanel és alagutzsalus hazak 3,94 1,698 0,764 30 76,416 0,0916996
Egyéb lakoépiletek 63 63 28,350 45 2835 3,26025
MezGgazdasagi épuletek 13,5 5,819 2,618 30 261,8325 0,314199
MezGgazdasagi épiletek 9,5445 9,545 4,295 45 429,5025 0,4939279
Oktatasi éplletek 1,68 0,724 0,326 30 32,5836 0,0391003
Oktatasi éplletek 2,77144 2,771 1,247 45 124,7148 0,143422
Onkormanyzati épiiletek 1,992 0,859 0,386 30 38,63484 0,0463618
Onkormanyzati épiiletek 3,286136 3,286 1,479 45 147,87612 0,1700575
Gyep-legel6 10610 4573 2057,810 30 205780,95 246,93714
Uj mezégazdasagilag 10000 4310 1939,500 30 193950 232,74
felszabadult terliletek

Vasutvonalak mentén 47,388 47,388 10,662 30 1066,23 1,279476
Autopalyak mentén 1,341762 1,342 0,604 60 60,37929 0,0664172
Osszesen 20631,112 47,388 78,602076 1,341762 9019,341 4048,041 404804,12 485,58205

+*PV-NMS-NET

www.solart-system.hu

s

INTELLIGENT ENERGY

’EUROPE EA



PVpotenciálMo.docx

POTENCIAL

e Magyarorszagon potencialisan
telepitheto napelemes berendezéesek
eves villamos energia termelése:
486 milliard kWh.

e Az éves villamos energia termelés
ertéeke a Magyarorszag jelenlegi
villamos energia fogyasztasanak tobb
mint 12 szerese.
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PV alkalmazas alakulasa

Forras:Solarbuzz, Wikipedia

2008-ben 5850 MWp PV
Eves novekedés 110%!
2009-ben 7310 MWp PV
Eves novekedés 22%!

2010-ben 11860 MWp PV

Eves novekedés 62%!

2011-ben 27700 MWp PV
Eves ndvekedes 67%! (EPIA)
2012-ben 29000 MWp PV Eves

novekedés ~ 59%!

2013-ban 35000 MWp PV Eves
novekedés ~20%!

2014-ben 2015-ben~ 50000 MWp PV
Eves novekedés 30~40%!

100,000

10,000

megawaltts

1,000

100

2015-ben a legnagyobb PV 860 MWp

Kinaban

# 2015: projection
233,000 MW

1995 1999 2003 2007 2011 2015
Global cumulative PV capacity in MW since 1992
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PV piac alakulasa ...«

Global Cumulative PV Installation until 2014

Global Cumulative Installed PV Capacity

[GWp]
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PV piac éves alakulasa ..coc.

120

Major shifts in the global solar market in H1 2016: Cumulative Forecast

2016-2021 = 486 GW

105
o 1. China: FIT pullback of 11% and major grid curtailment
2. U.S.: Total solar installations eclipsed 1 million = 27.5 GW 2016-2021 CAGR = 7%

2. Japan: Scaling back FIT support — 12% drop in 2016 demand

80 1. UK.: FIT pullback of 65% — 45% drop in 2016 demand

73

5. India: 25 GW tender pipeline

60
51
40 41
40
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PV alkalmazas 2015-ben

Forras:Wikipedia

Rank | Country Total Date | Reference 16. | === Thailand 1,600 | 2015 | &
capacity
1. | M China 43,060 | 2015 | v 17. | Edswitzerland 1.376 | 2015 | &=
2. -Germany 39,640 | 2015 | P9 18, ﬁgomh 1.361 | 2015 | v
3. | ® Japan 33,300 | 2015 | ©v -
19. Romania 1,301 | 2015 | ©#7
B=— United .
4 | guates 27,320 | 2015 | = _
= 20. | mmmmNetherlands 1,288 | 2015 | ©
3. 18,920 | 2015 | =3 ]
— 21. | s Bulgaria 1,040 | 2015 | ©o
6. | EEUK 0,080 | 2015 | =4
22, mm Austria 900 | 2015 | o
T l lFrance 6,550 | 2015 | =9
23. | [Rmm Chile 848 | 2015 | “n
8. | mmmm India 5,170 | 2015 | ke
= 27 24. iw 800 | 2015 | ¥
9. | i Spain 4,832 | 2015 | B Bl Taiwan
< - .
10. | a8 Australia 4,100 | 2015 | &= 25. | mmm Denmark 791 | 2015 | =
11. | W W Beigium e 26. | —=—Israel 766 | 2015 | ¥4
12. e 3,200 | 2015 | © 27. | Ml Slovakia 533 | 2015 | =
Korea
13. | 2==Greece 2,600 | 2015 | ©Y 28. s ONduras 455 | 2015 | =8
14. | BeH Canada 2,240 | 2015 | © 29. | IEM Portugal 454 2015 | 7
15, | BmCrech 2,070 | 2015 | v 30. | ™™™ Ukraine 432 | 2015 | 1
Republic :
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Napelemes berendezések a vilagon 2016-ban

Forras:PVTECH

Cumulative global PV installations 2016

China
23%

Rest of World
30%

USA
14%

Italy
6%

13% 14%

Source: IHS ® 2016 IHS
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A 10 legnagyobb napelem gyarto

a vilagon 2015-ben ...

Renking Solar modul T s || Couty
- pany GW GW GW
171 | Trina Solar 4. 558191 5 74010 - il China
2[71 | Canadian Solar 3 ol8I9] 4700 |5 4.5 50101 g+ Canada
3071 |Jinko Solar 3 70lE1E] 45100 | 56509 il China
47 |JA Solar 3.38[E5] 3.93000 | 52.5 50 ] China
501 |Hanwha Q CELLS 32EE | 3300 4547000 ‘e South Korea
M |First Solar 2907 2800 | 203019 m=USA
71 | Yingli Green 23561 23524009 - |l China
871 |SFCE (Shmnfeng Intemnational Clean Energy Limited) - 2 2g[10] - ] China
9l |ReneSola - 2 ot - il China
1007 | SunPower Corp. 1.18-1 25011 - 17202 |m=TUSA
10019 | Risen Energy - 1.240000015] - i China
Sources:[1EIFIGIIIA13) enth place depending on source. Total world 2015 shipment was 50.8 GW.
* March 2016 source.
T April 2016 source.
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Napelemes berendezések Europaban 2015-
ban Forras:EUROOBSERVER

Photavoltalc capacity connected in the European Undon {n 2oxs* WMwWp)
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Napelemes berendezések Europaban 2014 és

2 O 1 5 - be N Forras:EUROOBSERVER

Photowoltalc capacity installed and connected In European Unien during the years 2005 and 2015* (In MWp)

004 2005*

On-grid oft-grid Total on-grid off-grid Tota
United Kingdom 31,5266 0o 2,526.6 3,537.8 a0 35378
Germany 2,006.0 oo 2,006.0 1,354 8 oo 1,364 8
France L] 0l 95E.1 Brag LT] Bra.g
Metherlands 302.0 0.0 302.0 Lr.0 0.0 3IL7.0
Italy 1B3.0 1o 130.0 L0 1.0 020
Denmark 20.2 0.5 29.6 1803 [¥] 180.5
Austria 155.0 0.3 1533 1E00 0.0 150.0
Belghum 2180 0.o 218.0 &30 0.0 B30
Hungary [+ 5 0.1 528 6o 0.0 600
Poland 50 0.5 L L70 LX) L7.0
Sweden 351 11 36.2 Lol 0.g sob
spain 10 7.0 19.0 oo 59.0 59.0
Portugal 1180 1.2 120.2 70 0.0 7.0
Romania 70g oo IT0g 324 0.0 EF N
Malta 266 0.2 266 18.4 0.0 18.4
Czech Republic oo 0. .0 15.6 0.0 156
Luxembourg 150 oo 150 160 LX) 150
Croatia 140 0.2 15.2 w5 [¥] 106
Greece 169 oo 16.0 10.4 LX) 104
Lithuania oo oo oo Lo 0.0 ]
Cyprus 9.7 0.2 30.0 57 0.0 57
Estonia oo oo oo 4.0 oo 50
Finland oo .0 1.0 oo 1.5 3.5
slovenla 7.7 0.o 7 1.4 0.0 L
Slovakla 10 oo 1.0 Lo 0.0 10
Ireland oo oo 0.1 Lo LX) 10
Bulgaria 13 oo 13 0.1 0.0 [
Latvia oo 0o 0.0 oo 0.0 oo
European Unlan 6,080.4 14.2 70136 7172.1 G 72264
“Eshimate. **Dverszas dapartment nat incadzd fov Frante. SowTe: Eand brany 'ER 2006
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Napelemes berendezések Europaban 2014 és
2 O 1 5 - be N Forras:euroOBSERVER

connected and cumelated photovoltalc capacity in the Evropean Unlon countries at the end of 2005 and 2005 (In M)

214 2mg*

on-grid oft-grid Tkl On-grid ofe-grid Tota
Germany 38,3530 (11 38, 508.0 30,697.8 650 39,7628
Italy 18,609.0 12.0 18,632 .0 18,010.0 ©Uo 18,025 .0
United Kingdom 53776 23 £370.9 89154 1.3 Boazy
France** 56691 0.0 £.699.1 6,548.5 0.0 6,57R.C
Spaim &,7608 110.0 58718 57618 159.0 £,920.8
Eelgium 3,140.0 0.1 3,140.1 3,228.0 0.1 3,228.1
Gresce 2,095 B 7.0 2,601.8 2,606.2 7.0 1,613.2
Czech Repubilic 2,067.4 0.5 2,067.8 2,083.0 0.5 2,083 4
Metherlands 1,043.0 Lo 1,058 1,40000 L0 1,405.0
Romania 1,292.6 0.0 1,292.6 1,315.0 0.0 1,325.0
Bulgaria 1,009.7 o7 1,000.4 1,009.8 0.7 1,000.5
Austria 7798 55 7EC.2 u29.B LS 93E.2
Denmark G2 18 GOL.0 780.5 1.0 7ELE
Slovakia 550.0 0.1 590.1 £oL0 0.1 5911
Portugal 418.0 L0 513.0 4550 ..o 560.0
Slovenia LY 0.1 6.0 2573 0.1 L7
Hungary 77.0 o7 777 137.0 0.7 137.7
sweden 69.9 95 79.4 12000 10.0 130.0
Luxembourg 1100 0.0 110.00 1250 0.0 1250
Poland 27.0 13 20.9 Bs.0 2.9 B6.9
Malta %] 0.0 LB 7312 n.o 732
Lithuania 65.0 0.1 68.1 730 0.1 73.1
Cyprus 626 11 648 6.4 1.1 60.5
Croatia 35 o7 8.2 450 og 458
Finlznd 0.2 110 112 0.2 145 147
Estonia 0.0 0.1 0.1 5.0 0.1 51
ireland 0.2 03 11 12 g 2.1
Latwia 1g 0.0 LEg 1g 0.0 15

Eurcpean Union B73415 94,240.5 94,567.9

® Estimafe * rIag Sourca: EwOdsery ER mozE

www.solart-system.hu INTELLIGENT ENERGY
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A napenergiaval termelt villamos aram
atveteli ara az EU uj tagallamaiban a
kezdeti idoszakban

= Cseh Koztarsasag 0,47 €/kWh

= Szlovénia 0,399 €/kWh

= Ciprus 0,383/0,36 €/kWh
(magan/vallalkozas)

= Bulgaria 0,394/0,366 €/kWh
(<5kW/>5kW)

« Szlovékia 0,45 €/kWh (2009-t6I)

E; = Magyarorszag ~0,11 €/kWh

= - INTELLIGENT ENERGY
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kat_arak_megujulo_hulladek_2008_2016.xlsx
kat_arak_megujulo_hulladek_2008_2016.xlsx
kat_arak_megujulo_hulladek_2008_2016.xlsx
kat_arak_megujulo_hulladek_2008_2016.xlsx
kat_arak_megujulo_hulladek_2008_2016.xlsx

Villamos energia €s a napenergiaval termelt
villamos energia atvételi ara Néemetorszagban

Forras:Fraunhofer ISE

Electricity Costs and Feed-In Tariffs (FIT) in Germany

Photovoltaic FIT
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Magyarorszagi alkalmazasok

MWp

Total PV installed in Hungary
source:
Solart-System

10000
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10

0,1

0,01 ~

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016e 2017e 2018e 2019 2020e
Qoff grid (MWp) | 0,075 0,083 0,09 0,1 0,13 0,18 0,2 0,25 03 0,36 0,42 0,49 0,56 0,64 0,72 0,8 0,9 1

Bon-grid (MWp) | 0,025 0,055 0,065 0,15 0,22 0,27 0,45 15 4 11,6 36 v 161,5 310 550 900 1400 2000
Btotal (MWp) 0,1 0,138 0,155 0,25 0,35 0,45 0,65 1,75 4,3 11,96 36,42 77,49 162,06 310,64 550,72 900,8 1400,9 2001

= | LLI E T NERG
t*PV—NMS—NET WWW.SOIart System.hu /ghi ENUTF\I’E 0P (Es L E Y




Magyarorszagi alkalmazasok

Wp

100

Installed PV per capita in Hungary
5 source:
k Solart-System
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Magyarorszagi alkalmazasok

Az éves novekedés mértéke 2009-ban 44%, 2010-ben
169%!, 2011-ben 145%!, 2012-ben 179%!, 2013-ban
204%!, 2014-ben ~100%, 2015-ben ~100%.

2015-ben ~16000 berendezés, 15136 HMK, 45 a HMK-
nal nagyobb (max. 500kW. Nehany 400 kW-nal
nagyobb: Ujszilvas, Dunakeszi, Sellye, Balastya,
Opusztaszer, Pusztaszer, Szolnok, Berettyduijfalu).

18,48 MW-0s 2015 oktoberben feléplilt

Gyongyosvisontan.

10 MW-0s 2016 februarban elkésziilt Pécsen.

Egy fore juto PV atlag ~ 16 W. Csucs: Patca Katica tanya
kb.500 W (61 f6, 30 kW)
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https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?page=aefda370-532f-42c7-bdfd-d0760fb98373&plant=9363adea-a246-408d-9259-8349002c71f5&splang=en-us
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=bf5629a0-c6e1-48d8-ad66-ab17091f2c7c&splang=en-US
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=ed86d5f1-7786-4a53-9490-25d345034125&splang=en-US
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?page=9d05418f-4352-4239-ad2d-10b7e8196d6d&plant=6437a13a-d32e-431c-87c0-8d05c42b3f45&splang=en-US
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=59fc66c9-e15d-44d6-a180-bc545cac4889&splang=
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=10e1c3e9-68a2-4935-ab03-21b249c8382b&splang=
https://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=01614348-613d-4687-93e5-91239e8025c5&splang=
http://eupalyazatiportal.hu/nord-point/
Matrai eromu_A.jpg
Matrai eromu_A.jpg
Matrai eromu_A.jpg
Matrai eromu_A.jpg
10MWPVPécs.jpg
10MWPVPécs.jpg
10MWPVPécs.jpg
10MWPVPécs.pdf
10MWPVPécs.jpg
http://www.patca.hu/

Egy fore juto PV alkalmazasok a
Vilagon e

Worldwide installed phofovoligic capacity in "wafts per capita™ by country. Estimated figures for year 2014.

none or unknown =10 watts per inhabitant 10-100 watts per inhabitant 100200 watts per
inhabitant 200-400 watts per inhabitant [JJ] =400 watts per inhabitan
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Egy fore jutd PV alkalmazasok
Europaban 2013-ban ...

Legend

=750 W/habitant
500-750 W/habitant
350-500 W/habitant
200-350 W/habitant
100-200 W/habitant
50-100 W/habitant
10-50 W/habitant
1-10 W/habitant

0-1 Wrhabitant

M/A

O
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Fotovillamos energiaatalakitas

Best Research-Cell Efficiencies
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PV/Timeline of solar cells - Wikipedia.pdf
PV/Timeline of solar cells - Wikipedia.pdf
PV/Timeline of solar cells - Wikipedia.pdf

Fotovillamos energiaatalakitas

Efficiency Comparison of Technologies:
Best Lab Cells vs. Best Lab Modules

B mono-5i, Cz n-type (144 cm? Cell)

= meno-3i, FZ n-type (Module)

» multi-Si, Block (243 cm? Cell)

Crystalline Silicon

multi-Si, Block (Module)

B CHG)S (1 cm Cell)

» CHG)S (Module)

m CdTerscds {1 em® Cell)

Thin film

m CdTe (Module)

»a-5i, triple (1 em* Cell)

a-5i, triple (Module)

Efficiency n [%] 0 5 10 15 20 25 30
Data: Green et al: Solar Cell Efficiency Tables, {Version 46), Progress in PV: Research and Applications 3015, Graph: PSE AG 2015
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https://www.google.hu/?gfe_rd=cr&ei=GBOjWI2XKeHf8gf0hI2ACA&gws_rd=ssl

Fotovillamos energiaatalakitas

e Energia atalakitasi hatasfok elvben akar 60-
/70% (Delaware University max: 42,8% ?,
Sharp: 44,4% 302x, Fraunhofer ISE 46%
koncentracio)

e Perovskite cells (alacsonyhomeérsékleti
technologia)

o Két elektron gerjesztési lehetdseg!

e Gyakorlatban amorf Si 4-6%, kristalyos Si
15-17% (SANYO HIT 21,1 %, Kaneka 27%
lab)
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http://www.mora.hu/konyv/van-uj-a-nap-alatt
PV/UD-led team sets solar cell record, joins DuPont on $100 million project.htm
Perovskite solar cell - Wikipedia, the free encyclopedia.pdf
quantum-dot-dark-state--solar-cell-efficiency.htm
quantum-dot-dark-state--solar-cell-efficiency.htm
PV/HIP_215_210_205NHE5_E[1].pdf

A napelemek érCSOkkenése Forras:Fraunhofer ISE

Price Learning Curve
Includes all Commercially Available PV Technologies

~ Learning Rate:
T}q:::_‘ Each time the cumulative
g- 1380 ' production doubled, the
~ Y7 e 2000 price went down by 19.6%
8w 1% -..{:L.\ﬁ for the last 34 years.
=% e
w b H‘H\
3 2
= T _
(= .,
E ‘E ; ZU!II} Rﬁx
K
E
ui R TorrTTT TororTTT orTTTT L |
0. 0.1 1 10 100

Cumulative Production [GWp]

Drartac from 1980 to 2010 estimation from different sources : Strategies Unlimited, Navigant Consulting, EUPD, pvXchange; from 2011 to 201 4: IH5. Graph: PSE &G 2015
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Installed System Price and
Global Module Price Index (2013%/Wpge)

Napelemek és napelemes berendezések

’ n
a ra I Forras:U.S. Department of Energy 2014 szept
|

$14 Residential & Commercial PV
(Median Values)
$12 ==l == =<10kW
T T - i 10-100 kW
$10 s > 1 00 kKW —
$8
%6 ™ -
$4 -\L - g
$2
Global Module Price Index
$D 1 1 1 1 1 1 1 1 1 1 1 T 1 1 1 1

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
=33 n=162 n=180 n=1302 n=2441 n=3480 n=5657 n=5797 n=8943 n=12,764 n=13,686 n=24319 n=36,455 n=42 360 n=51,753 n=50614
02MW 08MW D8MW &MW 18MW  3TMW  44MW  &4MW  S2MW 132MW 238MW 303 MW 506 MW 981 MW 1174 MW 1098 MW

Installation Year
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Napelemgyartas Magyarorszagon

= 1973. VKI.
= 1989. Pannonglas SOLARLAB.

= 1990. Solart-System. www.solart-system.hu
= 1997. Dunasolar.

=  2004. SANYO PV. www.sanyo.com ===»2011. PANASONIC 2013 @
= 2004. Sol@Mio napelem gyar?

e 2006. Korax napelem gyar. www.korax.hu

= 2007. Heliogrid napelem gyar Rétsag. (~70 MEuro

beruhézés) www.heliogrid.com
= 2007. Genesis Kornye. (~100 MEuro beruhazas)
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http://www.solart-system.hu/
http://www.solart-system.hu/
http://www.solart-system.hu/
http://www.sanyo.com/
PV/Népszabadság Online Köddé vált napelemgyár.htm
http://www.korax.hu/
PV/Gazdasági és Közlekedési Minisztérium.htm
PV/Gazdasági és Közlekedési Minisztérium.htm
../PVhelyzete08/PV/Gazdasági és Közlekedési Minisztérium.htm
http://www.heliogrid.com/
PV/TőzsdeFórum Online gazdasági Magazin - Genesis megújuló energia - limittel drágult a részvény.htm
PV/TőzsdeFórum Online gazdasági Magazin - Genesis megújuló energia - limittel drágult a részvény.htm

Napelemgyartas Magyarorszagon

Napjainkban néhany uj beruhazas

= Great Solar, Berttyoujfalu 200 MWp (12,774 MEuro)
Alternativeneraia.hu (495 KW naperomu 2015 januar)

= (Greensolar, Budapest. www.greensolar.hu

= FSD, Budaors. www.reenergy.hu

= Jllich GLAS, Székesfehérvar.

www.napi.hu/magqgyvar vallalatok/napelemgyartas kezdodik fehervaron.480430.html

= Solar Energy System, Komlo. (4,44 MEuro)

www.greenfo.hu/hirek/hirek item.php?hir=27246

= Ecosolifer, Csorna (1,898 Mrd Ft allami tamogatas)
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http://www.alternativenergia.hu/egyedi-kormanytamogatast-kaphat-a-napelemgyar/37836
http://www.greensolar.hu/
http://www.reenergy.hu/
http://www.napi.hu/magyar_vallalatok/napelemgyartas_kezdodik_fehervaron.480430.html
http://www.greenfo.hu/hirek/hirek_item.php?hir=27246/
http://www.ecosolifer.com/csorna

Az els6 magyar napelemek
(VKI 1975)
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Az els6 magyar napelem modulok
(VKI 1975)

A
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15% hatasfoku magyar napelemek
(VKI 1982)
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Az elsb hazai napelemes aramforras
1975-ben
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0,5/1,4 kW-o0s kombinalt napelemes-
szelgeneratoros autonom aramforras

EEEEEEEEEEEEEEEEE




1,35 kWp kvaziautondm napelemes
aramforras
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10 kWp lapostetore szerelt
napelemes aramforras
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20,16 kWp tetore szerelt napelemes

rendszer Budapesten

S, T - - ) :
www.solart-system.hu Sy | WIELLIRRNY REERYY
§§ «*PV-NMS-NET y f EUROPE EE


http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=8937f166-03d3-40a6-a9e3-f0564e9b4097&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=8937f166-03d3-40a6-a9e3-f0564e9b4097&splang=en-US

3x7 kWp napkodvetore szerelt
napelemes rendszer Gyalon

- , INTELLIGENT EN ERGY
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50 kWp allvanyzatra szerelt
napelemes aramforras
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100 kWp tetore szerelt napelemes
aramforras (2009)
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403,1 kWp szabad foldre telepitett

14 4

ngkbvet(ﬁs napelemes eromdu
(Ujszilvas 2011 okt.)
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http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?page=aefda370-532f-42c7-bdfd-d0760fb98373&plant=9363adea-a246-408d-9259-8349002c71f5&splang=en-us
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?page=aefda370-532f-42c7-bdfd-d0760fb98373&plant=9363adea-a246-408d-9259-8349002c71f5&splang=en-us
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?page=aefda370-532f-42c7-bdfd-d0760fb98373&plant=9363adea-a246-408d-9259-8349002c71f5&splang=en-us

418,5 kWp tetore telepitett napelemes
eromuy (Dunakeszi 2013)
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http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=bf5629a0-c6e1-48d8-ad66-ab17091f2c7c&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=bf5629a0-c6e1-48d8-ad66-ab17091f2c7c&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=bf5629a0-c6e1-48d8-ad66-ab17091f2c7c&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=bf5629a0-c6e1-48d8-ad66-ab17091f2c7c&splang=en-US

498 KWp szabad foldre telepitett

napkdvetos napelemes erdmu (Sellye
2013 januar)
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http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=ed86d5f1-7786-4a53-9490-25d345034125&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=ed86d5f1-7786-4a53-9490-25d345034125&splang=en-US
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=ed86d5f1-7786-4a53-9490-25d345034125&splang=en-US

16 MW-0s (18,48 MWp) szabad foldre

telepitett napelemes erému (Visonta
20 1 5 Okt(l) be r) Forras: index.hu 2015 okt.
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http://www.mee.hu/files/files/2016_0427_MEE.pdf
http://www.mee.hu/files/files/2016_0427_MEE.pdf
http://www.mee.hu/files/files/2016_0427_MEE.pdf
http://www.mee.hu/files/files/2016_0427_MEE.pdf
http://www.mee.hu/files/files/2016_0427_MEE.pdf

PV alkalmazasok varhato alakulasa
Eurépa, ban ZOZO-ig Forras:EUROOBSERVER

Comparison of the current trend of photovoltaic capacity installed against the NREAP (National Renewable Energy
Action Plans) roadmap (in GWp)

_...__..-
120.0
o
94.6 _.-._..-..-—-..--r-—--. trend
87.3
79.7
68.8
84.4
NREAP
e 013 o T I ~

Source: EurObserv’ER 2016
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PV alkalmazasok varhato alakulasa
E u ré p a, ba n 2 O 3 O - i g Forras:EUROOBSERVER 2015 augusztus

Comparizon of the current trend of photovoltaic capacity installed against the NREAP (National Renewable Eneigy
Action Pans)roadmap(in GWp)

480.0 @
.~ Current
trend
129.5
94.5 i
86.5  THT e
6o 78 o e 84.4
* 4. NREAP
roadmaps
“2012 2023 2004 2035 ao20 77777 e300

Source ; EurObserv’ER 2015.
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PV alkalmazasok varhato alakulasa
Magyarorszagon NREAP szerint

Az egyes megujuld energia-technologiaktol elvart teljes hozzajarulas (beépitett kapacitas, bruttd villamosenergia-termelés) a megujulo
energiaforrasokbdl eléallitott villamos energia részaranyaira 2010-2014-ben vonatkozo kotelezd, 2020-ig teljesitendd célkitlizések, illetve az idékozi
iitemterv eldiranyzat megvaldsitasahoz Magyarorszagon

F/10.a. tablazat

2010 2011 2012 2013 2014
Mw GWh | MW | GWh [ MW | GWh | MW | GWh | MW | GWh
Vizenergia 51 194 51 194 51 194 51 194 5 194
1MW alatti vizeromi 3 54 3 5 3 5 3 5 3 5
1MW - 10 MW kozotti 9 304 9 30 9 30 9 30 9 30
10 MW folotti vizerdmii 39 158,2 39 158 39 158 39 158 39 158
Ebbél szivattyis ] B } 3 _ - _ _ B
Geotermikus energia 0 0 0 0 0 0 4 29 4 29
Mapenergia 0 2 2 5 6 9 9 14 14 20
Fotovillamos napenergia 0 2 2 5 6 9 9 14 14 20
Koncentralt napenergia 0 0 0 0 0 0 0 0 0 0
Arapaly, hullam, tengeraram - - - - - - -
Szélenergia 330 692 393 692 445 929 552 | 1150 | 568 | 1303
Szarazfoldi szélenergia 330 692 393 692 445 929 552 | 1150 | 568 | 1303
Tengeri szélenergia - - - = . - - -
BIOMASSZA 374 1955 377 197 38 1995 399 2097 472 2525
Szilard 360 1870 360 1870 360 1870 373 1942 439 2328
Biogaz 14 85 17 10 21 125 26 155 32 196
Folyékony biohajtoanyagok
Megujulo alapa villamos energia | 755 | 843 | 823 | 2862 | 882 | 3127 |1015| 3484 |1109| 4069
Eﬁﬂ:::::g:ﬂhgf; Slés 20| 1m0 | 2 | 126 | 25 | 142 | a4 | 258 | 74 | 437
194
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PV alkalmazasok varhato alakulasa
Magyarorszagon NREAP szerint

Az egyes megujuléd energia-technolégiaktdl elvart teljes hozzéajarulas (beépitett kapacitas, bruttd villamosenergia-termelés) a megujuld
energiaforrasokbdl eldallitott villamos energia részaranyaira 2015-2020-ban vonatkozd kotelezd, 2020-ig teljesitendd célkitlizések, illetve az idékozi
iitemterv eldiranyzat megvalositasahoz Magyarorszagon

F/10.b. tablazat
2015 2016 2017 2018 2019 2020

MW | GWh [ MW | GWh | MW | GWh | MW | GWh | MW | GWh | MW [ GWh

Vizenergia 52 196 56 209 60 221 61 223 67 238 66 238
1MW alatti vizerémii 4 8 4 8 4 8 5 10 6 13 6 12
1 MW - 10 MW kozotti 9 30 13 43 18 55 18 55 22 67 22 67
10 MW folotti vizeromii 39 158 39 158 39 158 39 158 39 158 39 158
Ebbdl szivattyis - - - - - - - - - - - -
Geotermikus energia 4 29 57 8 57 57 410 57 410 57 410
Napenergia 19 26 25 33 32 42 41 54 52 67 63 81
Fotovillamos napenergia 19 26 25 33 32 42 41 54 52 67 63 81
Koncentralt napenergia 0 0 0 0 0 0 0 0 0 0 0 0
Arapaly, hullam, tengeraram = = = = = = = = - - - -
Szélenergia 577 1377 | 588 1404 701 1450 719 1483 730 1504 750 1545
Szarazfoldi szélenergia 577 1377 | 588 1404 701 1450 719 1483 730 1504 750 1545
Tengeri szélenergia = = = = = = = = - - - -
BIOMASSZA 420 | 2250 | 329 | 1750 | 460 | 2492 | 536 | 2935 | 578 | 3192 | 600 | 3324
Szilard 37T 1988 266 1362 387 | 2041 455 2434 484 | 2595 500 | 2688
Biogaz 43 262 63 389 73 451 80 501 94 596 100 636
Folyékony biohajtéanyagok
Hlegujulo alapd villamos energia | 1 75 | 3578 (1006 | 3453 |1262| 4262 1414 | 5105 |1483 | 5410 |1537 | 5597

Ebbél kapcsolt hé-és villamos

. p 120 719 225 1307 332 1947 432 2611 472 2863 | 493 2990
energia termelés

195
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PV alkalmazasok varhato alakulasa
Magyarorszagon 2020-ig

EnKon 2016 konferencia (december)

Ma mar 2020-ra 1000 MWp PVp
Magyarorszagon (Szazadvég, Zarandi T) |
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PV alkalmazasok varhato alakulasa és
energia termelése Magyarorszagon 2020-ig

Cumulated PV installation in Hungary forecast PV electricity production in Hungary forecast
NREAP blue, PVexperts green, PV installed and forecast updated red NREP blue, PVexperts green, PV installed and forecast updated red
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Energia megterulés ...

Energy Pay-Back Time for PV and CPV Systems
Different Technologies located in Catania, Sicily, Italy

Global Irrad.: 1925 kWh/m3yr, Direct Normal Irrad.: 1794 KMWh/m3fyr
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& mFrame
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m Cel
E n.sn Ingat / orystal + water
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= l . m 5i feedstock
0,00 .
M5 Pols- 5 pm-5 CdTe CPY Technology
Glass-EVia, Glass-EVA Glass-PVi-glass | Glass-EViA-glass | Glass-EvVideglass | Glass-EVA or | Flatoon CX-75 i .
backshest packshest PvEB-glass CPV-System iadhules compasric
2011 2011 F00E-2011 2013 2000-2111 2011 2011 S1atus
estimate
14.8% 14.1% 7.0% 10.0% 11,9% 11.7% 24.1% Efficiency
=300 MWp = 300 MR 313-45MNp 1208Wp SEINND 20=-66M\Wp - Scale of production

Data: MY, de 'Wild-Scholten 2013; CPY datac “Enwircnmental Sustainability of Concentrator PV Systems: Preliminary LCA Results of
the Apollon Project™ Sth World Conference on PV Energy Comwersion. Valenda, Spain, §-10 September 2010, Graph: PSE 4G 2014

«*PV-NMS-NET www.solart-system.hu -~ 'ENUTRE prl g E N-T ENERSY



Energia megterulés ...

Energy Pay-Back Time of Rooftop PV Systems
Different Technologies located in Germany

Global Irrad.: 1000 kWh/m2/yr
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Data: M.J. de Wild-Scholten 2013. Graph: PSE AG 2014
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Energia megterulés ...

Energy Pay-Back Time of Multicrystalline Silicon PV
Rooftop Systems - Geographical Comparison

Irradiation (kWh/m2/a) EPBT

<600 l
800 .
]

1000 —— 2.1years

1200

1400
1600

—— 12years
1800

2000

>2200

Data: M. de Wild-Scholten 2013, Image: JRC European Commision. Graph: PSE AG 2014 (Modified scale with updated data from PSE AG and FraunhoferiSE)
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EU PV Strategiai Programja (SRA)

2010 2015
irraciation PV generation irradiaion PV generation
(KAhin?yr)  cost (E/K\h) (KWm2yn  cost (CkWh)
600 050 600 042
1000 (11 1000 025
1400 02 1400 0.18
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EU PV Strategiai Programja (SRA)

2020

iadiation PV generation
(KWh/mZ-yri  cost (€kWh)

2030

imadiation PV generation
(KWh/m2yr)  cost (€KWh)

0.33 600 0.17
0.20 1000 0.10
0.14 1400 007
0.11 »v : I 1800 0.06
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Nalunk is sut a nap

Kdszonet a figyelemert!

palfymiklos@solart-system.hu
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