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Indexed evolution of energy intensities

Evolution of final energy consumption

140 - 20 +
120 1’ "\ index, Mtoe
2015=100
100 - 15
80
10
60
40 - 5 |
20
0 T T T T 1 0
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
e |INAUS EY Residential ® Transport B Services and Agriculture
e Services and Agriculture e Transport Residential m Industry
Evolution of carbon intensities Evolution of CO2 emissions
40 - 50 +
t CO2 / toe Mt CO2
30 - 40 1
| 30
2.0 -
’\/\—\ 20 - "“
10 - 10 JHH ‘
0.0 1 1 1 1 1 0 1 T |‘-|-|-|-|‘-|-|-|-|-I-|-|-|-I-I-I-I-I-I-l
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
s [nclUS LY Residential m Transport m Services and Agriculture
e Services and Agriculture e Transport Residential u Industry
Mtoe20 Final energy consumption by fuel
15 -
10 -
5 .
0 F— T T
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

B Solid fuels @ Total petroleum products @ Gases Derived heat @ Renewable energies [ Electricity ™ Other

-0.6 Mtoe by 2030 from 2015 levels -2.1 Mtoe by 2050 from 2015 levels

+00 -07 -01 +01 -01 +02 -00 -00 -26 -04 +03 -01 +06 +01
02 - 0.0 ; ; ; ; . . .
0.0 . . . . . . . 051
02 - -1.0 A
-15 -
_04 -
06 _20 7 I
R - -2.5 -
[ ]
-08 - 30 | [
-1.0 - -35 -




Portugal

Central_2018 - Demand side

250 ~
200 -
150 -+
100 -

50 -+

Industry key indicators index, 2015=100

2000

160 +
140 -+
120 -
100 -+
80 -
60 -

20 -

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Value added Final energy consumption
== «=» == Energy related CO2 emissions e e oo 00 Process related CO2 emissions
Residential sector key indicators index, 2015=100

-‘ﬂ“‘-~‘.;..oo--.-ooocoo.ooooo..o...oo.oo...coolooo.
-
\—--_------_-
kL SNSHEEGER

250 -
200 A
150 -
100 -+

50 -

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Household consumption expenditure Final energy consumption
e e 000 Serviced sgm = e == (02 emissions
Services sector key indicators index, 2015=100
- ottt i Sl g 818 oS b Bol de et oe s s cs tles oot soceboe s

Sl ey WS EEES G s a» e ab a» o e» =» a» a» @ e»

2000

160 +
140 -~
120 ~
100 e om®
80 -
60 -

20 A

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Value added Final energy consumption
e eeeee Serviced sqm @ e» «» CO2 emissions
Passenger transport key indicators index, 2015=100

P>

~ &
—=

“‘--.‘o‘o‘o‘o‘o-o.-.oooooooooo-oooooooco
-
---------

160 +
140 -+
120 -
100 -+
80 -
60 -
40 A
20 -+

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Household consumption expenditure Final energy consumption
e e oo Population == e «» CO2 emissions

e Passenger transport activity

Freight transport sector key indicators index, 2015=100

I

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
GDP Final energy consumption
e Freight transport activity == e «» CO2 emissions



Portugal

Central_2018 - Power generation

GW
35 4

30 -

25

20 ~

15 -

10 -

5 4

0
2000

2010

mmmm Coal fired mmmm Lignite fired

s Biomass & waste Nuclear

Wind Solar

2020

Net installed power generation capacities

2030 2040

mm Gas fired s Oil fired

Geothermal s Hydro and ocean

eseeese CHP power plants CCS power plants

GW net Installed capacities - difference to 2015 Cumulative investment 2016-2050 GW
8 - 71 71 net
7 -
6 -
5 -
4 - 9.0
3 -
2 -
1
0
1 1338
-2
-3
S . . <
oéz"” 6&\&6 {;\\«b A\Q\&b @,g,"‘ é\&. *&o‘ \é&b (,)o\’b Nuclear m Solid fuels... m Gas fired
S K\@ @ o &° o\{s‘e’ = Ol fired = Biomass... Geothermal...
QO & &2030 (+4 GW) ;
N
P = 2050 (+10 GW) m Hydro... Wind Solar
Operational characteristics Power system mdlt.:ators for the
representative day
8000 - 40 1
¢ 3.5 - v/.’w
6000 3.0 1
2.5 A
4000 1 YSooa 20 4
M 151 =~ S wme
2000 - L0 L . L eeeesesssrecaastoensaaanans,
05 - :
0 r r r r , 0.0 T T r : )
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

== Average operating hours of the installed capacity

== Average yearly load in hours

e Reserve margin (net installed capacity / peak)
e (3pacity in operation / Peak

= == == Reserve margin (excl. wind and solar)

eeeeee (Capacity in operation / Installed capacity



Portugal Central_2018 - Power generation

TWh Net electricity generation
70 -
60 -
50 -
40
30
20
10
0
2000 2010 2020 2030 2040 2050
mmmm Coal fired mm Lignite fired mmmm Gas fired e Oil fired
[ Biomass & waste Nuclear Geothermal s Hydro
Wind Solar (PV+thermal) eseeese CHP power plants CCS power plants
100% - Mt CO2 CO2 emissions C02 emissions captured
30 m Biomass and wastes
75% - T Oil fired
m Gas fired
50% - 25 - m Solid fuels fired
25% -
0% T T T T 1

2000 2010 2020 2030 2040 2050
Share of carbon-free energy forms in power

generation

= = = = Share of renewables in power generation

100% - T
:' * H 2000 2010 2020 2030 2040 2050
75% A : .
..' “ 0.6 V-
50% - v ‘..
o 04 N
25% - SE— AT
veraeed T 02 Tl
0% T T T T 1 \\\
2000 2010 2020 2030 2040 2050 0.0 - r r r SN
eeessee Share of CHP in conventional thermal generation 2000 2010 2020 2030 2040 2050
Share of CCS in conventional thermal generation = = = = C02 emission intensity [t CO2 / MWh net]
100 - Electricity generation cost
€/ MWh

90 - 0 M
80 - - L -
70 - HaelBEnfiln
60 - M H R H-
50 H
40 -
30 - HHHHH
20 HHHHHTHT
10

0 T T T T T T T T T 1

2000 2010 2020 2030 2040 2050

O Capital and fixed @ Variable O&M and fuel M Energy policies related [ Capacities in reserve mode



Portugal Central_2018 - Indicators

index, 2015=100 Key indicators of the PT energy system
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Key figures concerning the evolution of the Central_2018 - Indicators energy system
1990 2005 2015 2020 2030 2050

Final energy consumption [Mtoel] 119 19.0 16.0 16.1 154 14.0
Primary energy consumption [Mtoe] 16.1 249 217 212 188 159
RES [%)] - Share of energy from renewable sources 195% 286% 309% 39.1% 60.8%
RES-E [%] - Share of electricity from renewable sources 265% 519% 59.1% 78.0% 100.0%
Total CO2 emissions [Mt CO2] (with intern. aviation, without LULUCF) 452 719 57.1 55.0 448 251
reduction to 1990 59% 26% 22% -1%  -44%
Emissions in current ETS sectors |(PT) [Mt CO2] 386 315 298 226 9.1
reduction to 2005 -18%  -23%  -41%  -76%
Emissions in current ESD sectors [Mt CO2] 333 256 253 222 16.1
reduction to 2005 23%  -24%  -33%  -52%
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