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)& $ ( & + % 0 %

- 21 % 0 8% 4>y
Projecte Projected 2020 Deviations
d NREAP deployment 2020
deploym | target
ent 2014 | min | max | %9 2012 | o014 | 2920 | 2020
2014 . )
Technology Mtoe Mtoe Mtoe Mtoe Mtoe % % % %
catego y
RES electricity 725 73.3 91.9 94.9 1037 2.1 11 130 85
Biomass (solid 9.1 10.3 12.2 126 14.7 8.2 112 -19.3 -14.3
and liquid)
Biogas 43 35 5.1 51 5.4 35.2 221 7.9 6.2
Geothermal 05 0.6 0.9 0.9 0.9 95 -13.0 218 -0.9
Hydro large-scale 26.1 26.5 27.7 27.8 27.4 -1.0 -14 0.9 15
Hydro small-scale 42 4.0 4.8 4.9 45 -1.0 4.0 6.9 9.6
Photovoltaics 7.7 39 10.1 10.4 7 94.2 96.8 388 476
Concentrated 03 0.7 03 0.4 16 212 526 | 783 | -765
solar power
Wind onshore 18.9 20.3 28.2 30.1 30.3 44 7.0 87 07
Wind offshore 13 34 24 26 115 -38.1 -62.7 -80.3 77.0
Marine/Ocean 0.1 0.1 0.2 0.2 05 -19.2 -38.9 56.2 -54.3
RES heating & 87.6 80.5 1056 | 1075 | 108.9 106 8.8 42 13
coollng
Biomass (solid 737 68.1 84.9 86.5 85.3 9.6 8.3 16 14
and liquid)
Biogas 25 25 3 3 45 165 0.4 33.7 325
Geothermal 07 12 13 13 26 -34.4 -41.6 50.9 -50.4
Heat pumps 8.5 6.2 128 12.9 10 334 37.7 255 29.3
Solar Thermal 22 26 37 37 6.4 17 -15.3 -45.6 -41.8
RES transport 16.6 184 185 | 191 | 295 25 97 | 372 | 350
(biofuels only)
st :
L generation 146 176 162 16.9 271 112 169 | -400 | -377
biofuels
nd :
2 " generation 20 0.8 2.3 23 24 211.0 | 1437 55 4.9
biofuels
RES total 1767 | 1723 | 2160 | 2215 | 2421 5.7 26 12,0 -85
"( 4 0 &% % 2 &
&% @645 @606
= , %0 & %( 0 %
0 0606 , 2 %% & (
$ $( & ) @RD+ (& @676 ; % $
&SP 0606 )$ ( ?RD
?6 7D +, %%
$ & 8 & & ,
%% 0 $ &$ ( % &
@6E6 2 & % &P (s 74D
57D & 2
4 & ! = 8 1 10 ,
%, 8 $ & P $ $ % 13
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5,000,000 Mw

GLOBAL CUMULATIVE WIND POWER CAPACITY

- New Policies scenario - Moderate scenario - Advanced scenario

& 477R- ( @ % o ! L
477R,  $ % L s e
( & % , % , |
. $ ( ( %
‘ ; 4ER C %
$ & 0643 @6 % s
0664, $ ;35
GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2001-2016
- 486,790
432680
- 369,862 —1 —
318697
o 282,850
238110
o 197,956
| 159,052
o 73957 — 9394 st
i 020 “,-m 39431 ﬁo ﬂg . . l I
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 am 2012 2013 2014 2015 2016
; o $ § 0664 0643 —x
U5>V
! R U54Y, ( $ . s o
0 & s Cs

; ’ ! $ (@

4,000,000
3,000,000
2,000,000 —
1,000,000
Y —— T o
2013 2015 2020 2030 2040 2050
New Policies scenario
MW 318,128 396,311 610,979 964,465 1324814 1,684,074
TWh/a 620 972 1,499 2535 3482 4426
Moderate scenario
MW 318,128 413,039 12,081 1,479,767 2,089,261 2,672,831
TWh/a 620 1,013 1,747 3,889 5491 703
Advanced scenario
MW 318,128 420,363 800,615 1,933,989 3024473 4,042,475
TWh/a 620 1031 1,94 5083 7948 10,624
; R= ( % $ $ & =*2 54y




- 2014 2020 Target (Central scenario) Low 2030 scenario Central 2030 scenario High 2030 scenario

Onshore | Offshore | Total | Onshore | Offshore | Total | Onshore | Offshore | Total | Onshore | Offshore | Total | Onshore | Offshore | Total
Austria 2,095 - 2,095| 3,400 - 3400| 5,000 - 5000| 5800 - 5800| 6650 - 6,650
Belgium 1,247 713 1,959 3,000 1,500 4,500 2,650 2,200 4,850 3,300 3,000 6,300 4,000 3,800 7,800
Bulgaria 690 - 690 1,500 - 1,500 1,000 - 1,000 1,220 - 1,220 1,440 - 1,440
Croatia 347 = 347 600 > 600 1,600 - 1,600 1,800 - 1,800 2,000 - 2,000
Cyprus 147 - 147 300 - 300 447 - 447 483 - 483 581 - 581
Czech Republic 282 o 281 1,000 = 1,000 1,040 o 1,040 2,200 = 2,200 4,320 o 4,320
Denmark 3,603 1,271 4,845 3,700 2,800 6,500 3,300 2,650 5,950 4,600 3,530 8,130 6,000 5320 11,320
Estonia 303 o 303 700 o 700 365 o 365 433 750 1,183 500 1,500 2,000
Finland 607 26 627 2,500 26 2,526 5,000 26 5,026 8,500 26 8,526 | 12,000 26| 12,026
France 9,285 o 9,285 | 18,500 1,500 20,000 | 19,000 6,000 25,000 | 26,250 9,000 | 35250 | 28,000 15,000 43,000
Germany 38,369 1,049 | 39,165 | 45,000 6,500 51,500 | 60,000 15000 75,000 | 62,500 17,500 80,000 | 65,000 22,500 87,500
Greece 1,980 - 1,980| 4,500 - 4500| 8,000 - 8000| 9,000 - 9,000| 12,000 500 12,500
Hungary 329 - 329 600 - 600 925 - 925 973 - 973 1,051 - 1,051
Treland 2,246 25 2,272 4,000 B 4,025 5,500 25 5,525 6,892 800 7,692 8,390 1,200 9,590
Taly 8,665 - 8,663 | 12,000 - 12,000| 10,768 - 10,768 | 13,600 - 13,600| 16,768 500 17,268
Latvia 62 = 62 200 > 200 234 = 234 308 > 308 430 = 430
Lithuania 279 - 279 600 - 600 878 - 878 1,110 - 1,110 1,200 1,000 2,200
Luxembourg 58 = 58 100 = 100 123 = 123 141 = 141 169 = 169
Malta - - - 30 - 30 30 - 30 49 - 49 80 - 80
Netherlands 2,565 247 2,805 4,000 1,400 5,400 5872 6,000 11,872 6,067 6,500 | 12,567 6,391 7000 13,391
Poland 3,834 - 3,834 | 10,000 - 10,000 7,900 500 8,400 | 11,800 1,350 13,150 | 13,500 2,200 15,700
Portugal 4,913 2 4,915 5,700 25 &7 5924 27 5951 6,373 27 6,400 7,012 27 7,039
Romania 2,954 - 2954|3200 - 3200| 4,500 - 4500|5000 - 5000| 6,000 - 6,000
Slovakia 3 o 3 300 > 300 300 o 300 331 > 331 486 = 486
Slovenia 3 - 3 30 - 30 33 - 33 49 - 49 75 - 75
Spain 22,982 5| 22987 | 26,000 5| 26,005| 35,000 5| 35005| 44,500 5| 44,505| 52,000 500 52,500
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Design situation DL Wind condition Other conditions Type of Partial
C analysis safety
factors
1) Power production 11 NTM Vi, < Viup < Vout For extrapolation of U N
extreme events
1.2 NTM Vi, < Viup < Vout F *
1.3 | ETM Vi, < Vi < Vour N
1.4 | ECD Vpg=V,A2mls,V, N
V,+2 m/s
1.5 | EWS Vi, < Vi < Vout N
2) Power production 2.1 NTM Vi, < Vhus < Vout Control system fault or N
plus occurrence of loss of electrical network
fault 2.2 | NTM  Viy < Vi < Vout Protection system or u A
preceding internal
electrical fault
2.3 EOG V=V, 2 m/s and External or internal U A
Vout electrical fault including
loss of electrical network
2.4 NTM Vi, < Viup < Vout Control, protection, or F *
electrical system faults
including loss of
electrical network
3) Start up 3.1 | NWP Vi, < Vi < Vour F *
3.2 EOG Vuyp = Vin, Vi 2m/s U N
and Vg
33 | EDC Vhyp =Vin, V; 2m/s u N
and Vg,
4) Normal shut down 4.1 NWP Vi, < Viup < Vout F *
4.2 EOG Vp,p =V, 2m/sand U N
chut
5) Emergency shut 5.1 NTM Vi =V, 2m/s and U N
down out
6) Parked (standing 6.1 EWM 50-year recurrence u N
still or idling) period
6.2 EWM 50-year recurrence Loss of electrical U A
period network connection
6.3 | EWM 1l-year recurrence Extreme yaw u N
period misalignment
64 | NTM  Vhup < 0,7 Vier F i
7) Parked and fault 7.1 EWM 1l-year recurrence U A
conditions period
8) Transport, 8.1 NTM V4 to be stated by u T
assembly, the manufacturer
maintenance and
repair
8.2 EWM 1-year recurrence u A
period
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The following abbreviations are used in Table 2:
DLC Design load case
ECD Extreme coherent gust with direction change (see 6.3.2.5)
EDC Extreme direction change (see 6.3.2.4)
EOG Extreme operating gust (see 6.3.2.2)
EWM Extreme wind speed model (see 6.3.2.1)
EWS Extreme wind shear (see 6.3.2.6)
NTM Normal turbulence model (see 6.3.1.3)
ETM Extreme turbulence model (see 6.3.2.3)
NWP Normal wind profile model (see 6.3.1.2)
V, 2m/s Sensitivity to all wind speeds in the range shall be analysed
F Fatigue (see 7.6.3)
U Ultimate strength (see 7.6.2)
N Normal
A Abnormal
T Transport and erection
* Partial safety for fatigue (see 7.6.3)
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