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Nem az arakat mondjuk meg, hanem hogy
e Milyen drak léteznek?

e Mit jelentek ezek az arak?

e Hogyan szamitjak ezen arakat?
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e Az arak idbbeli valtozasa
e Az externalis koltseg

e Fajlagos létesitési koltség
e Egység letesitesi koltseg
e Termelési koltségek

e Vegfelhasznaldi ar

e KAT

e Piaciar

e Nem piaci ar

e LCOE

e LACE
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Az arak idGbeli valtozasa
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Falling Costs for Clean Energy Technologies
Indexed Cost Reductions Since 2008
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Indicative levelized generation costs
(Indexed 2003 =1)
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The Cost of Electricity
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http://peakoil.com/alternative-energy/trends-in-the-cost-of-energy
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Externalis kbltseg

IX. Napenergia-hasznositas az 12
épliletgépészetben -2018.03.08.



Obudai Egyetem KVK
Villamosenergetikai Intézet
Y J Alternativ Energiaforrdsok
5 Tuddskdzpont

Externalia

Externalianak nevezzuk azokat a koltsegeket, amelyek ma a

termék araban nem szerepelnek, de majd a tarsadalomnak

késobb kell megfizetnie, pl.:

 Egeszsegligyi karosodas

 Kornyezetkarositas (vizszennyezés, radioaktiv hulladék
elhelyezés, stb.)

* Széndioxid kibocsatas

Internalizalas: dijak beépitése az arba, a megelbzésre, a
kezelésre: autogumi, akkumulator, napelem , PET palack
termekdij
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125 milliora becsulik azon emberek szamat a vilagon, akik
sulyos egészséglgyi problémaktol szenvednek az ipari
szennyezes miatt. Egyes terségekben mar népegeszsegugyi
probléma az ipar jelenléte.

http://www.greenfo.hu/hirek/2012/12/05/a-fogyasztoi-globalizmus-mergezo-ara
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Kozgazdasagi értelemben externaliarol beszéllink, amikor valamely
gazdasagi tevekenység tarsadalmi koltségei, illetve hasznai és a
magankoltsegek, illetve hasznok kozétt kildnbség van. Vagyis egy
gazdasagi tranzakcio koltségei, vagy hasznai harmadik fele(ke)t
érintenek. Ha a tarsadalmi kéltség nagyobb, mint a haszna, akkor az
externalia negativ, forditott esetben pozitiv externaliarol beszéllnk.
Mindkét esetben csokken a gazdasagi hatekonysag, piaci kudarcrol
beszelhetlnk.

e Pl. pozitiv externalia: A kiskorei duzzasztas létre hozta a Tisza-tavat

e Pl. negativ externalia: A lignitbayaszat atrendezi a hagyomanyos
felszint
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UHG (CO,, CH,, N,O0, stb):
Tartos hatas légkorben
Globalis hatas

Komplex hatasut

Nagyfoku bizonytalansagok a

Globalis karértékek szamszerusitésében
klimavaltozas

Co,
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A kornyezeti hatasok — CML 2001

Hataskategoriak
Globalis felmelegedésre gyakorolt
hatasok

Savasodasi Potencial

Eutrofizacios Potencial

Human Toxicitasi Potencial
Fotokémiai Ozonképzédési Potencial
Ozonréteg vékonyodas

Eroforrasok csokkenése

Foldi 6kotoxicitas

Tengervizi 6kotoxicités

Edesvizi 6kotoxicitas
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Referencia
kg CO,-Egyenérték

kg SO,-Egyenérték
kg Foszfat-Egyenérték
kg DCB-Egyenérték
kg Etilén-Egyenérték
kg CFCI11-Egyenértek
kg SB-Egyenértek

kg DCB-Egyenérték
kg DCB-Egyenérték
kg DCB-Egyenérték
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o Az életciklus elemzés:

— Berendezések, nyersanyagok |étrehozasa (nem penzigyi
értelemben)

— Uzemeltetés
— Karbantartas
— Elbontas
e Kibocsatasok az életciklus soran
e Erdforrasok igénybevetele
e Terlletigeny
e Vizfelhasznalas, stb.
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TABLE 5-8 Margmal Global Damages from GHG Emissions: Estimates from Widely Used Models
Marginal GHG
Damage Discount Rate Total Global Climate
Model Smudy {$/ton CO1) (%6)" Climate Warming Scenario” Damage (% GDFP)
DICE Nordhaus g’ ~4.5 No centrol: 3.1°C in 2100; 5.3°C in -1.8% @2.3°C
(2008) 8 2200 -4.5% @4.0°C
Optimal: 2.6°C in 2100; 3.5°Cn 2200 -7.1% @5.0°C
-10.2% @6.0°C
FUND  Tol (2003)° 0 3 No control: 3.7°C 0 2100; 6.7°C in ~0% @2.5°C
2 3 2200 ~-1% @4.0°C
6 2 ~-1% @5.0°C
PAGE® Hope (2006)° 6 (1-17) ~4.5 No control: 4.1°C in 2100; 7.9°C in -1.0% @2.5°C
Hope and 22 (4-60) -3 2200 -2.6% @3.9°C
Newbery 108 (21-284) ~15 -11.3%@7.4°C
(2008)
Stern et al. 102 1.4 No control: 3.9°C in 2100; 7.4°Cin -1.0% @2.5°C
(2006) 36 2200 -2.6% @3.9°C

Stabilize at 550 ppm COy-eq: evenmmal
3°C

_113% @7.4°C

“Discount rate changes over time in Nordhaus (2008) and Hope (2006): the approximate effective discount rate 1s

Ve

or PAGE model, mean global GDP mmpacts are given mn Dietz et al. (2007). mcluding market, non-market. and
risk of catastrophic impacts.
‘Mean estimate for 2001 enmssions with 5th-95th percent confidence mterval from uncertamty analysis in

parentheses.

“Estimate 15 for emissions m 2000 from FUND version 2.4
“Estimate 15 for emissions m 2005,
Note: Negative numbers indicate a negative impact on GDP.
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CO2 kibocsatas Teljes technologiai

Technologia Alkategoriak Megjegyzés lancra vetitett
g/kWh externalis ktg. c€/kWh

5 MW alatt 15 (10-20) féleg gyartas soran 0,2-0,45
izeromi — vill.
5 MW felett 15 (10-20) féleg gyartas soran 0,2-0,45
haztartasi (20 kW - 50 . - ,

25 (10-40 fole artas soran 0,1-0,3

Szél- vill. kVA) sy e
nagyobb 25 (10-40) foleg gyartas soran 0,1-0,3
HG — haztartasi 400 (350-600) 0,1-1,0
H6 — kozpontositott 350 (300-500) 0,1-1,0

: ] jelentds a nem 3

Villamos 1000 (550-1000) it COR 0,1-1,0

tobb esetben ez még

Kapesolt 1000 (550-1000) . 0,1 1,0
magasabb is
Szennyviziszap ,0” (800) negativ is lehetne
Hulladékégetés — vill. 1000 (400-1000)
héztartasi 130 (50-200) 50-300 kozt gyartas 0,1 0,6
q q Soran
Fotovoltaikus — vill. 50-300 kit
erémii 130 (50-200) —— 0,1 - 0,6
gyartas soran
1100 (660-1200) féleg iizem kdzben 1,545
Foldgaz — vill. IX. Napghgreiaasgpositas °? fleg lizem kozben 0,42>5

épuletgépészetben - 2018.03.08.
DS (35 T's) i B ke e 0,007 1,0
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Fajlagos létesitési koltseg
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Coal

Clean coal

Nuclear | , ; I

Wind farm

Natural gas

.-’ .-I‘ .r’ .r" .r’
I I I I ! 1

0 0.5 1 1.5 2 2.5 3

w IAEA Forras: Inernational Atomic Energy Agency B II II0 n U S $
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Challenge: NPP investment cost uncertainty®
Overnight capital cost range by region (US $/kW)
5,000 -

4,000

3,000

2,000 -
1,000 -
Horth America Europe Asia Middle East

Mote: Data collecied from various publications and studies to keep rack of nuclear power plants investmeont costs, sincd
2008 {updated August 2014}, off dats in 2073 USD
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Price history of silicon PV cells in $ per watt
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$1.40

S1.20

50.99

H1 2016 H2 2016E H1 2017E H2 2017E 2018E 2019E 2020E 2021E

N Module B Inverter & Skid mWEBOS SBOS ®labor MW Non-Labor Soft Costs
Source: GTM Research / SEIA U.S. Solar Market Insight

$1.00

50.80

s/ Wdc

$0.60

$0.40

$0.20

5-
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Average U.S. System Cost Breakdown by \E/ mcneginarmse
Market Segment, Q3 2015 AET e
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Residential Rooftop  Mon-Residential Utility Fixed Tilt Utility Tracker
W PV Maodule Rooftop W PV Inverter and AC Subsystem
H Electrical BOS Structural BOS
H Direct Labor B Design, Engineering, Permitting
m All Other®

Source: GTM Research / SEIA U.S. Solar Market Insight
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Egység létesitési kdltseg
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Coal

Clean coal

Nuclear . . '

Wind farm i

Natural gas '

.r’ u’ .r’
I I I 1

0 1 2 3 4
Billion US $

Forras: Inernational Atomic Energy Agency
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Termelési kdltségek
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Solar PV

Offshore wind |

Onshore wind

Hydropower E

Oilloil products o
Matural gas
Coal ——
MNuclear _ |
0 I5 10 15 20 25
USS/MWh

Forras: Inernational Atomic Energy Agency
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10 20 30 40 50 60 70

Nuclear

CCGT

Hytdro

New Coal

Wind

Biomass

Sowree | Eurelectric — ‘Ensuring Investments n g Liberalised Eeciricily Sector' — March 2004
| Hindicative tofal generation cost fexcl taxes) for some fechholbgies !

IX. Napenergia-hasznositas az
épiiletgépészetben - 2018.03.08. 34



w Villur(r':g::r?(i;ggeyﬁektgirlnnlt(é\gi
TermEIéSi kéItSé ek idébeli VéItOZésa | / Alternativ Energiaforrdsok
& AFT i

Tuddaskozpont

U.S. Electricity Production Costs

1995-2011, In 2011 cents per kilowatt-hour

Fiipk
LHFHRRE [
—riHk - d.521
—MNuizlear - = 10

— Pelrbiidi - 21.98
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ELECTRICITY GENERATION COSTS, WITHOUT EMISSION TRADING

80

OFuel costs 73,6
70 E O&M costs
60 O Capital costs
52,9
51,2 40,6
S 40 35,0 .

o0 15 133
D T T = T T T
Nuclear Gas Coal Peat Wood Wind

= ; Operating
TN hours 2200
Real interest rate 5,0% . hours/vear

Operating hours 8000 hours/year
: g Wood and wind

January 2008 prices R.Tarjanne 11.02.2008 ithout cubslilos

Tarjanne Risto, Kivisto Aija TEKNILLINEN TIEDEKUNTA ENERGIA- JA YMPARISTOTEKNIIKAN OSASTO FACULTY OF TECHNOLOGY DEPARTMENT OF ENERGY AND ENVIRONMENTAL
TECHNOLOGY TUTKIMUSRAPORTTI EN A-56 RESEARCH REPORT Lappeenrannan teknillinen yliopisto Digipaino 2008 ISBN 978-952-214-578-9 (paperback) ISBN 978-952-214-588-8 (PDF)
ISSN 1459-2630 LAPPEENRANNAN TEKNILLINEN YLIOPISTO LAPPEENRANTA UNIVERSITY OF TECHNOLOGY COMPARISON OF ELECTRICITY GENERATION COSTS
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ELECTRICITY GENERATION COSTS, WITH EMISSION TRADING

100 O Emission trade 23 €/t CO2
90 +4— OFuel costs
EHO&M costs

80 - [ Capital costs 73.6

70 64.4 65,5

o 592
-
2 8.0 18,6 21,9 40,6 i
% 50 ;

& e =

"s
Nuclear Coal Peat Wood Wind
L - Operating
. hours 2200
Real interest rate 5,0% 0 ting h 8000 h
P s perating hours oursl/year W anid wind
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ELECTRICITY GENERATION COSTS, WITH EMISSION TRADING

120 1 [ Emission trade 60 €/t CO2
OFuel costs 100.8
100 - B O&M costs L 94 .4 :
@ Capital costs
80 72,1 73,6
= 57.2
= 48.6
g 60 20,9 52,9

40,6
40 35,0 -
40.0 26,2 22,3 -

20 - 419
é 8 '{3{3 =
Nuclear Gas Coal Peat Wood Wind
e =4 Operating
ki 2 hours 2200
Real interest rate 5,0% Operating hours 8000 hours/year hours/year
January 2008 prices R.Tarjanne 11.02.2008 Wood and wind
without subsidies
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Veégul is mennyit valtottunk ki sajat termeléssel? -> becslés

Ft / kWh
ELMU EON NKM
ELMU éjszakai / kapcsolt 23,18 23,55 23,03
ELMU NAPPALI kedv. 36,24 35,33 36,42
ELMU NAPPALI 37,56 37,76 36,42
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2012, januar 1-tol

2013, januar 1-tol

2014, januar 1-tol

2015. januar 1-t4l

2016, januar 1-tol

2017, januar 1-t61

KATEGORIA = = = 5
Cstics” | Walgy® |Mélydlgy| Csbes” | Vlgy' | MEnwalgy® | Csics® | Valgy® |MElweigy® | Csics” | Veloy' |Méhwslay’| Atsg
A MEKH 2008. 01.01. eltt Nap- és szélerBmiiben termeit | i | . :
(vagy addiy benyiijtott [KR. 1. s23mi meliéklet 1. b} pont] 3448 | 3448 | 3448 | 3448
kerslemre) hozott hatsrozats
_ alapjsn termelt (kivéve 5 MW-
[ nal nagyobb wizerdoma) MNem nap- €5 szélerdmiben termeit KR . . | gl .
% e ) o mleaier ¥ 5) et 3852 | 3448 | 1408 | 3300
2
Y
2 20 MW vagy annal kisebb naperdmiiben
EE termelt (KR 1. szémi melékie! 2 b) pont] Ahboa | 556 | 3Tas |
E g
‘E 2 20 MW vagy annal kisebb erdmiiben
aE A MEKH 2008. 01.01. utan (kivéve: naperGmii} termeit 3529 | 3158 12,88 30,31
E = hozott hatsrozats® alspian [KR 1. szami melehlet 2. 5] poni]
md termeit (kivéve: 5 MW-ndt - r
'53 nagyobb E::ﬁ:uaauwm HIMW-nal nagyobh, de legfefiehb. 30
z E nagyobb egyéb erbmi) | MVOS Sromiiben temelt mﬁ;‘]""“' o745 | 2457 | 1002 | 2878 | 2575 | 1050 | 2004 | 2500 | 1080 2839 | 2543 | {036 | 2822 | 2527 | 1030 | 2424
2 [KR. 4. § (21-3). (8) bekezdés] | gy —omd meléidet 3. 5 pont]
s 20 MW-nal nagyobb, de legfeljebb 50
MW-os széleromiiben = 3
2 o S bt R 3431 | 30,71 1253 | 3596 | 3218 | 1313 | 3630 | 3249 | 1326 3550 ( 3177 | 1296 | 3539 [ 3158 | 1288 | 303
KR 1. szémi mellékdet 3. b) poni]
5 MW-nal nagyokb vizerdmiiben, 50 MW-nal nagyebb egyéb > .
e T R 4. 6 (4] Dokt 1, ot B SRt . i 2134 | 1386 | 1386 | 2235 | 14 1431 | 2258 | 14,45 | 1445 2207 | 1413 | 1413 | 2194 | 1405 | 1405 | 1787
Hulladékbol nyert energidval termelt villamos energia
RN s o S g 3249 | 2248 | 1157 | 3373 | 2324 | 1213 | 34,05 | 2346 | 1224 3329 | 2294 | 1197 | 33098 | 2280 | 1180 | 2579
Hasznalt berendezést’ is tartalmaz¢ ermiben termef 2134 | 1366 | 1366 | 2236 | 1431 | 1431 | 2258 | 1445 | 1445 2207 | 1413 | 1413 | 2194 | 1405 | 1405 | 1767
[KR. 1. szami mellskiet 4. pont]
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90 € (Mith

B0 € /MWh -

TO € IMiih

&0 € [MWh -

50 € Mih

40 € IMWh -

20 € /MWh

20 € (MWh +

10 € Mwh

0 £ Mwth

.E|E|L*Et:|2‘1lEEi|;|.':“..|m|;‘]l‘-’1t='ih|§'§.|ﬁELﬁh‘h|ﬁ-.|:‘4|ﬁh;bﬁH|E|E|#bli|52|$|?|$|EEl‘.:|ﬂ"‘|“|'“|‘*|”'|*=|f'-|“°|ﬂ'l.‘2bb|?:|
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The price paid for long-term solar power purchase |17 e o

Levelized PPA Price (Real 2015 5/MWh)

5250

5200

5150

5100

550

50

lan-06

agreement (PPA) contracts in 2015

o

o California

0 Southwest
{) Texas

© Southeast

O Midwest

V.

/ Alternativ Energiaforrdsok
/ Tuddaskozpont

s\ - ()  Sample includes 136 contracts totaling 9.1 GW

\

Jan-0F -

Jan-08 -

4 of 5 regions now have projects
<550/MWh (Midwest <560/MWh)

X 3 2 ~ it - = -

& & & & & & & &

i | L., 2 =X = L L =2
PPA Execution Date

Robert Fares on August 27, 2016
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Price-Competitiveness Increasing in &/ weriicis
Tenders Globally, Q2 2015-Q4 2016 AT e

120.00

—= 100.00
=
=
P
&

= 80.00
5]
=
(a8

- 60.00
[aa]
@
T3]
&

=2 40.00

20.00

0.00

Jan-15 May-15 Aug-15 Nov-15 Mar-16 Jun-16 Sep-16 Dec-16 Apr-17
Bid Announcement Date
& Avg. Bid Price (USD/MWh) = Auctioned Capacity(MWdc)  reoeeeee Power (Avg. Bid Price (USD/MWh))
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LCOE
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e Levelised Cost of Energy (LCOE) Levelised cost of energy is
calculated by summing all the costs incurred during the
lifetime of the generating technology divided by the units
of energy produced during the lifetime of the project
expressed as dollars per kilowatt hour (S/kWhr). In
calculating LCOE the time value of money has to be
accounted for.

50 [X. Napenergia-
hasznositas az

Anitilatabnbcezathen =
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Yop, AR
- - —— t
LCOE — sum of costs over lifetime _ (1+4+)

sum of electrical energy produced over lifetime T, By
(140)"

o~

investment expenditures in the year ¢ BERUHAZAS

IS

operations and maintenance expenditures in the year t KARBANTARTAS

fuel expenditures in the year t UZEMANYAGKOLTSEG
electrical energy generated in the year t TERMELT ENERGIA
discount rate KAMATLAB

expected lifetime of system or power station ELETTARTAM

S Y Ny

Dismantling! ELBONTAS — KI SZOKOTT MARADNI!

51 [X. Napenergia-
hasznositas az

Anitilatabnbcezathen =
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Range for Total System Range for Total System
Levelized Costs Levelized Costs with Tax Credits?
(2016 5/MWh]) (2016 $/MWh)
Mon- Capacity- Non-  Capacity-
weighted weighted? weighted  weighted
Plant Type Minimurm average average Maximum  Minimum average average Maximum
Dispatchable Technologies
Coal with 30% carbon sequestration® 1289 140.0 - 196.3 1289 140.0 - 196.3
Coal with 90% carbon sequestration® 102.7 123.2 B 1425 1027 123.2 B 1425
mMatural Gas-fired
Conventional Combined Cycle 524 57.3 58.6 B3.2 52.4 57.3 58.6 83.2
Advanced Combined Cycle 51.6 56.5 53.8 21.7 51.6 56.5 53.8 21.7
Advanced CC with CCS 631 82.4 B 80.4 B3.1 g2.4 B 80.4
Conventional Combustion Turbine 88.8 109.4 100.7 148.3 G988 109.4 100.7 148.3
Advanced Combustion Turbine E5.9 84.7 g8r1 1298 &850 84.7 g7.1 129.8
Advanced Nuclear 85.9 89.1 96.2 104.3 85.9 89.1 86.2 104.3
Geothermal 428 46.5 44.0 534 40.0 433 411 49.3
Biomass 4.8 102.4 57.7 1253 &4.8 102.4 1 1253
Non-Dispatchable Technologies
Wind - Onshore 43.4 63.7 55.8 75.6 319 52.2 44.3 B4.0
Wind - Offshore 136.6 157.4 2129 1251 145.9 201.4
Solar Py? 58.3 E5.0 73.7 143.0 46.5 668 58.1 110.5
Solar Thermal 1767 242.0 - 3728 1346 1844 - 2843
Hydroelectric® 57.4 bb.2 63.9 69.8 57.4 bb.2 63.9 69.8

hasznositas az

Anitilatabnbcezathen =



Estimated LCOE for new generation \E/ vomosrersecm

esources, for plants entering service in 20224°T i

U.S. Average LCOE (2015 $/MWh) for Plants Entering Service in 2022

Variable
Capacity Levelized O&M Total Total LCOE
Factor Capital Fixed (including Transmission System Levelized including
Plant Type (%) Cost O&M fuel) Investment LCOE TaxCredit Tax Credit!
Dispatchable Technologies
Advanced Coal with CCS? 85 97.2 9.2 31.9 1.2 1395 139.5
Matural Gas-fired
Conventional Combined Cycle 287 13.9 1.4 41.5 1.2 58.1 58.1
Advanced Combined Cycle 87 15.8 1.3 38.9 1.2 57.2 N 57.2
Advanced CC with CCS 87 29.2 4.3 50.1 1.2 84.8 84.8
Conventional Combustion 30 40.9 6.5 59.9 3.4 110.8 110.8
Turbine
Advanced Combustion Turbine 30 25.8 2.5 63.0 3.4 94.7 J 94.7
Advanced Nuclear 90 78.0 12.4 11.3 1.1 102.8 102.8
Geothermal 91 30.9 12.6 0.0 1.4 45.0 -3.1 41.9
Biomass 23 44.9 14.9 35.0 1.2 96.1 J 96.1
Non-Dispatchable Technologies
Wind 40 48.5 13.2 0.0 2.8 64.5 -7.6 56.9
Wind = Offshore 45 134.0 15.3 0.0 4.8 158.1 -11.4 146.7
Solar PV3 25 70.7 9.9 0.0 4.1 84.7 -18.4 66.3
Solar Thermal 20 186.6 433 0.0 6.0 2359 -56.0 179.9
Hydroelectric? 58 57.5 3.6 4.9 1.9 67.8 N 67.8

Levelized Cost and Levelized Avoided Cost SXNYRI&ARFgRNRSZNQEHAM e Annual Energy Outlook 2016; U.S. Ene?éy
Information Administration | AEO2016 Leépiztetgepdszetben - 2018.03.08.
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LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 10.0

Unsubsidized Levelized Cost of Energy Comparison

Certain Alternative Energy generation technologies are cost-competitive with conventional generation technologies under some scenarios;
such observation does not take into account potential social and environmental externalities (e.g., social costs of distributed generation,
environmental consequences of certain conventional generation technologies, ete.), reliability or intermittency-related considerations (e.g.,
transmission and back-up generation costs associated with certain Alternative Energy technologies)

Solar PV—Rooftop Rfﬂ."di‘!ﬁﬁﬂ}" §138 S22
Solar PV—Roofop Cad' 588 5193
Solar PY—Community §78 §135

Salar PV Crysulline Usility Scale™ $49 s61 59299
Solar PV—Thin Film Uity Scalcé®™ 546 556 s929¢

ALTERNATIVE
ENERGY™

Solar Thermal Tower with Stomge™ §119 5182 271 "%
Fuel Cell" §106 167
Microturhine' $76 $89
CGeothermal 79 17
Biomass Direct 77 snuo
Diesel Reciprocating Engmeleit $212 §281

Natural Gas Reciprocating Engind™ 08 1

Gras Peaking §165 $217

i)
CONVENTIONAL iacc ™ e
Nudeas® 597 s136

Coul® $60 $143

(as Combined Cycle §48 §78

§0 §50 $100 $150 §200 £250 $300

Levelized Cost (3/MWh) |
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US Unsubsidized Levelized Cost of Energy (Figures by Lazard)

Light blue = low estimate. Dark blue = high estimate.

0 20 40 60 80 100 120 140 160 180 200

Wind ]

Utility-Scale Solar PV ¥ ————

Gas Combined Cycle |

Coal T —

Natural Gas Reciprocating Engine I

Biomass I

Community Solar PV =

Geothermal |

IGCC T —— |
Nuclear [ —i|

Gas Peaking e ——

Low Costs of Solar Power & Wind Power Crush Coal, Crush Nuclear, & Beat Natural Gas, December 25th, 2016 by Zachary Shahan

IX. Napenergia-hasznositas az 55
épliletgépészetben -2018.03.08.



Estimated Levelized Cost of New Electric Generating oenv

-getikai Intézet

Technologies in 2017 (2010 $/megawatthour)

askdzpont
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*Natural Gas Technologies - ;

Source: Energy Information Administration, Annual Energy Outlook 2012,
http://www.eia.gov/forecasts/aeo/electricity _generation.cfm -
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LCOE (2013 US$/MWh)

Estimated levelized cost of electricity (LCOE) for new generation resources, 2040 (based on data from US EIA AEO
2015, Table AS5)
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e Nincs kdze a piaci arhoz

e Nincs kdze a végfelhasznaldi arhoz

e ToObbe kerll ez a rendszernek, stb.

e (hat persze, mert ez a beruhazodi szemléletet tlikrozi)
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LACE
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ﬂ Levelized Avoided Cost of Energy (LACE) AELT s
N =

e Levelized Avoided Cost of Energy (LACE) is the avoided costs
from other sources divided by the annual yearly output of the

e ELKERULT KOLTSEG — ENNYIVEL LETT JOBB A RENDSZERNEK,
ami TOBBSEGEBEN HAGYOMANYOS TERMELOKBOL ALL — szén,
gaz, atom

Egy példa
e The saving from this will be the variable cost of $57.80/MWh.

(This does not take account of the likelihood of extra costs
incurred from switching the gas turbines on and off).

e |n other words, we have to pay $97.64/MWh for wind output
(LCOE), but only save $57.80. Clearly, in any sane world, this

would be regarded as a No brainer.

60 [X. Napenergia-
hasznositas az

Anitilatabnbcezathen =



Azért ez sem old meg mindent
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e A hagyomanyos lobby JOGOS észrevetele

e Magyarorszagon hasonlo volt a helyzet a szélerédmUvek
tartalékolasanak kifizetésekor (kétszer vesztett az orszag,
amikor fujt a szél)

e MENNYIAKOLTSEG EGY SZELEROMUNEL? LCOE +
tartalékolas

e DE MENNYI A KOLTSEG EGY SZENES EROMUNEL? Annyi,
mint a LCOE, mert nem kell szabalyozni, de ez nagyobb
mint a szel, vagy nap.

e DE MENNYI A KOLTSEG EGY NUKLEARIS EROMUNEL? Annyi,
mint a LCOE + kell szabalyozo kapacitas mellé!
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LACE kontra LCOE e

Onshore wind LACE, LCOE, and installed
capacity - Reference case

Cost ($/MWh) Capacity (GW)

%0 [ 7
Akkor épitenek szél “ v et /
kapacitast, amikor a 6
LACE nagyobb, mint a . ’
LCOE . s

o 3

o 2

-

o :

0 0

2015 2020 2025 2030 2035 2040

www.eia. gov/conference/2013/pdf/presentatlons/namowcz pd]c
2. US DOE Energy Information Administration (EIA), ”Levelligd ﬁSt and Levelized Avoided Q%SI of New Generation Resources in Annual Energy Outlook 2016,” Aug

2016, at www.eia. gov/forecasts/aeo/pdf/electr|C|ty gener QPenergia-nasznositas az
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1 i I Z A Alternativ Energiaforrdsok
Mlndenklnek Iga a Van A’Lq Tuddskozpont

e Tobbféle néz6pont
e Mindegyik mutato hasznalhato, féként 6sszehasonlitasra

e Avégén mindenkinek jol kéne jarnia (ez egy jelent8sen zold
portfolional megvaldsulhat)

e Haszndljuk drnyaltan az AR fogalmat!
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Készonoém a figyelmet!
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