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WAITULEID19ING 6,000.0

- Ground Mount 16

- Rooftop 15
WaIUAY 18 3,002.0
W9 3,282.4

-<=10 MW 44 376.0

-> 10 MW - 2,906.4
WAUVYE 70 500.0
Yaula 70 5,570.0
AeFann (Wde/vende) 70 600.0
AYYININ (NUYWAIIU) 78 680.0
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MawanAnAIagiui COD uavadlssndsnunaunusIenia

AAINAAMW)
Uszamillainaa VSPP EGAT+SPP
Biogas 9.87 1.73
Biomass 155.09 84
Hydro 1.17 1,245
Solar 145.52 180
\Waste 2.4 0
RE - Others 4.5 0
318.54 1510.73
1,829.27
AAINERMW)
Ussanidoinds VSPP EGAT+SPP
Biogas 88.27 0
Biomass 85.5 0
Hydro 0 324.7
Solar 0.03 0
\Waste 17.6 0
\Wind 1.75 0
193.15 324.7

517.85

N\
AANAN(MW)
Usznmdiaiwds VSPP EGAT+SPP
Solar 0.38 30
coal 0 8
Biogas 0.08 0
Hydro 0.8 0
Natural Gas 7.6 65
\Waste 2.8 0
11.66 103
114.66

AAIHEN(MW)
Usziamidoinds VSPP EGAT+SPP
Biomass 345.57 72
Biogas 73.13 0
Hydro 0 2432
Solar 377.92 0
Waste 0.3 0
\Wind 6.95 0
803.87 315.2
1,119.07
AAIHER(MW)
Uszamideimas VSPP EGAT+SPP
Biogas 55.1 12
Biomass 205.28 73
Coal 13 0
Hydro 0 1,085
Natural Gas 0 275
Solar 415.19 180
\Waste 2191 108
\Wind 0.95 95
711.43 1816
2,527.43
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Electricity by source in 2014

Total 156 TWh

Muclear: 91.8 TWh (17_2%)
Brown Coal: 140.7 TWh (26.4%)
Hard Coal: 110.1 TWh (20.7%)
Matural Gas: 33.9 TWh (6.4%)
Wind: 51.4 TWh (9.7%)

Solar: 32.8 TWh (6.2%)
Biomass: 53 TWh (10.0%)
Hydro: 18.5 TWh (3.5%)
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http://cornerstonemag.net/wp-content/uploads/2014/12/Schiffer-Figure-5.jpg
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http://ourpeacecenter.org/wp-content/uploads/2013/06/Rancho_Seco_Nuclear_Generating_Station.jpg

(1) aussausszuvdindey

(2) aArwBangulunafuesasiuialiiinussiamdiuiiu daeded wazdue
(3) An1999nLLUY balancing (ancillary) power markets iin

(4) § software [WBN1TAIVANTIUY UATWEINTAIFNIWEINATIA

(5) nMsnauIwmAlulagvaeszuuImuig

(6) M3devaninfrvreussmeaieuty

(7) n1suntdgyn Inverter gnﬂaﬂﬁmmﬁ 50.2 Hz.
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UNPLANNED, SAIFI - all interruptions
Average annual number of long interruptions
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Total SAIDI
Minute planned + unplanned SAIDI including exceptional events (minutes)
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Grid reliability and renewable growth seem to go hand in hand

Minutes of power outages per year (excl. exceptional events), based on Saidi

Source: CEER and own calculations
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“network planning with future

renewable in mind”
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Tun1sdnaunanasnulunaandaanu wenanlselniaiuiuuas dadl
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Renewables need flexible backup, not baseload
Estimated power demand over a week in 2012 and 2020, Germany
Source: Volker Quaschning, HTW Berlin
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Balancing Electricity Market: aa1a®avnglniiian1svinaugaszuunile

AUAINUN

Intra-day electricity Market: ﬁmﬂﬁ?ia‘ma'lwLﬁamiﬁ’]ﬁuqaizuu
Aeluda9iu aaneignimvualvsuiianuaulisunavesssuuduinain “wind

forecast error” (Mvunlag regulator) 54,500

Market price
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¢ #11N15 upgrade LWBI845U reverse flow 310 solar generator LHUNTT

fismart grid %59n151% tap changing transformer
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(7) n1sunteymn Inverter gnuaniindnud 50.2 Hz.
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DC-AC inverter ¥aslsslWdanassuussaindazgnuaniionnunaugs
014 50.2 Hertz (cut off frequency) astulsalWdndsnuuasaniindazgnian
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Geothermal
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© China D United States i China i Germnany ! Spain © United States
© Brazil @ Philippines @ United States @ haly United States @ Brazil

& United States € Indonesia £) Garmary £ Japan 1 Algera/Egypt/Morocco € Germany
© Canada ) Meaxico £ Spain ©) Spain C lran € China

B Russlan Federation O Italy O Indla & United States 2 India D Japan

Sources: E14, Bloomberg New Energy Finance
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