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SISTEMA ELETRICO
NACIONAL

NATIONAL
ELECTRICITY SYSTEM

CARACTERIZACAO DO ANO
YEAR CHARACTERIZATION

Em 2015 o consumo de energia elétrica abastecido

pela rede publica, registou 49,0 TWh, com uma variagcao
de +0,3% face ao ano anterior. Corrigidos os efeitos

de temperatura e nimero de dias Uteis, a variacao

é de +0,1%. O consumo verificado em 2015 fica a 6,2%
do maximo histoérico registado em 2010.

A poténcia maxima solicitada a rede verificou-se no dia 7 de janeiro com
8 618 MW, 300 MW acima do ano anterior mas ainda a cerca de 800 MW do
maximo historico de 2010.

Nas centrais edlicas verificaram-se condi¢des proximas das normais, com um
indice de produtibilidade de 1,01, enquanto nas hidricas, com um regime muito
seco, o indice de produtibilidade ndo ultrapassou os 0,74. A produg¢ao reno-
vavel abasteceu 47% do consumo face a 62%, registados no ano anterior em
condicdes excecionais. As hidricas abasteceram 17% do consumo, as edlicas
23%, a biomassa 5% e as fotovoltaicas 1,5%. Nos combustiveis fosseis o carvao
abasteceu 28% do consumo e o gas natural, ciclo combinado e cogeracédo,
20%, enquanto os restantes 5% foram abastecidos com recurso a importacéo.

Em 2015 entrou em servico o reforco de Salamonde, no Cévado, com um au-
mento de poténcia de 220 MW, reversiveis, o escaldo de montante do Baixo
Sabor com 153 MW, igualmente reversiveis e ainda a central de Ribeiradio,
no Vouga, com 74,7 MW. Nas edlicas entraram em servico 94 MW em novos
parques, além de 191 MW em poténcia adicional ao abrigo do DL94/2014. Nas
fotovoltaicas registam-se 33 MW em novas instalacoes.

No desenvolvimento da RNT destaca-se, no Minho, para escoamento da pro-
ducédo dos reforcos de Salamonde e Frades, as ligacdes a 400 kV, Vieira do
Minho - Pedralva 2, Salamonde - Vieira do Minho e Central de Frades - Vieira
do Minho 1e 2. Na zona a norte do Grande Porto, a nova subestacdo de Vila
Nova de Famalicdo, alimentada através do desvio para esta instalacéo da linha
a 400 kV Recarei - Vermoim 4. Este troco, Porto-Famalicéo, fara parte do novo
eixo a 400 kV entre a regido do Porto e a subestacao de Pedralva, o qual, para
além de se revelar fundamental para assegurar o escoamento da nova gera-
¢do no Cavado/Alto Minho, contribuird também para facilitar as trocas inter-
nacionais, integrando a futura interligagcdo com Espanha prevista nesta zona.
Na regido do Douro, foi constituida a ligagdo a 400 kV entre a subestacéo de
Armamar e o Parque Eodlico do Douro Sul. Mais a sul, em Lisboa, assinala-se
a abertura da nova subestacdo do Alto de S. Joé&o, e finalmente, no Alentejo,
uma nova linha a 400 kV entre a subestacdo de Estremoz e a zona de Divor,
inicialmente a operar a 60 kV, apoiando a garantia de alimentacao da regido.
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The consumption of electricity supplied from the public
grid totalled 49.0 TWh in 2015, 0.3% more than the
previous year. Variation was +0.1%, after correction for
the effect of temperature and the number of working
days. Consumption in 2015 was 6.2% below the all-time
maximum recorded in 2010.

The peak power demand from the grid was 8,618 MW, which occurred on 7
January. This figure was 300 MW higher than the previous year and around
800 MW less than the all-time high, recorded in 2010.

Conditions for wind power production were close to normal, with a capability
factor of 1.01, while the factor for hydro capability in a very dry year, did not exceed
0.74. Renewable production accounted for 47% of consumption, compared to
62% recorded the previous year in exceptional conditions. Hydro power accounted
for 17% of consumption, wind power 23%, biomass 5% and solar power 1.5%. In
fossil fuels, coal accounted for 28% of consumption, while natural gas, combined
cycle and cogeneration, accounted for 20%. The remaining 5% were supplied from
imports.

Entering into service in 2015 were the Salamonde upgrade, on the River Cévado,
raising the facility’s output by 220 MW, reversible, the upstream dam of Baixo
Sabor, with 153 MW, also reversible, and the Ribeiradio development on the River
Vouga, with 74.7 MW. Wind power entering into service in 2015 comprised 94 MW
in new wind farms and also 191 MW in additional power under Decree-Law no.
94,/2014. New solar power totalled 33 MW.

Highlights in the development of the National Transmission Grid are the 400 kV
connections in Minho to transport the increased output of Salamonde and Frades:
Vieira do Minho - Pedralva 2, Salamonde - Vieira do Minho and Frades power
station - Vieira do Minho 1Tand 2. The new Vila Nova de Famalicdo substation in
the area north of Greater Porto is supplied by a detour on the 400 kV Recarei
- Vermoim 4 line to this facility. This section Porto-Famalicdo, will form part of
the new 400 kV connection between the Porto region and the Pedralva, which,
in addition to being essential to ensure the flow of the new Cavado/Alto Minho
generation, will also facilitate international exchanges, forming part of the future
interconnection with Spain envisaged for this area of the country. In the Douro
region, the 400 kV connection between the Armamar substation and Douro Sul
wind farm was built. The highlights in South Portugal include the start up of the
new Alto de S. Jodo substation in Lisbon, and lastly, in Alentejo, a new 400 kV line
between the Estremoz substation and the area of Divor, initially operating at 60 kV,
to support the region’s power supply security.
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REPARTICAO DA PRODUCAO
GENERATION
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ABASTECIMENTO DO CONSUMO

CONSUMO REFERIDO A PRODUGCAO 2015 2014 Var.s
LIQUIDA cwh

PRODUGCAO TO

L GENERATION 165 49 002

PRODUGCAO RENOVAVEL
RENEWABLE GENERATION

Hidrica

23172 30 416

Mini-hidrica
Edlica
Térmica
Cogeragcdo
Solar
PRODUGCAO NAO RENOVAVEL

NON-RENEWABLE GENERATION
Carvao

23 830 17 727 35

Gas Natural
Cogeragcdo
Outros
Cogeragdo
PRODUGCAO POR BOMBAGEM

PUMPED STORAGE GENERATION
Bombagem Hidroelétrica

1163 859 36

SALDO IMPORTADOR

IMPORT BALANCE
Importacao (valor comercial)

Exportacdo (valor comercial)

48 964 48 825

(c/ correcdo de temperatura e dias Uteis)
(corrected by temperature and number of working days)

Produc¢do Despachavel

Produc¢do ndo Despachavel
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SATISFACAO DO CONSUMO
SUPPLY
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INDICES DE PRODUTIBILIDADE
CAPABILITY FACTOR

HIDROELETRICA
HYDR

14 1,31 127
}

1,17

0,77 0,56 0,77
0.6

0.2
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WIND

1,18
L - - -
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TRANSACOES VIA INTERLIGACOES
IMPORTS AND EXPORTS

TWh

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015
| |
IMPORTACAO EXPORTACAO SALDO
IMPORTS EXPORTS BALANCE

CONSUMO E PRODUCAO MAXIMOS ANUAIS
MAXIMUM ANNUAL CONSUMPTION AND GENERATION

ENERGIA (GWh) POTENCIA (MW)
ENERGY PEAK
250 200 150 100 50 [¢] [¢] 2500 5000 7 500 10 000 12 500

07 JAN - 19.45h 8618
2015
02 FEV - 18.45h 10 668

04 FEV - 19.30h

2014
04 FEV - 19.30h 10 349

09 DEZ - 19.45h 8 322

27 FEV - 20.00h 9 362

13 FEV - 20.00h 8 554

15 NOV - 18.00h 9 247

24 JAN - 19.45h 9192

24 JAN - 20.00h 9 932

CONSUMO PRODUGAO
DEMAND GENERATION
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DIAGRAMA DE CONSUMO NO DIA DA PONTA ANUAL
LOAD DIAGRAM ON THE DAY OF ANNUAL
PEAK DEMAND

Mw 07.01.2015 04.02.2014
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8 000
6 000
4000
2000
o L
o 4 8 12 16 20 24h (] 4 8 12 16 20 24h
20
Q = & O ® = el
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SOLAR EOLICA HIDRAULICA CARVAO GAs BIOMASSA OUTRA SALDO
SOLAR WIND HYDRO COAL NATURAL BIOMASS TERMNR IMPORTADOR
NATURAL OTHER IMPORT
GAS THERMNR BALANCE
CONSUMO

CONSUMPTION

07.01.2015  04.02.2014 var. o

POTENCIA MAXIMA
MAXIMUM LOAD

POTENCIA MINIMA
MINIMUM LOAD

Fator de carga 0,80 0,81

Load factor

Pot. min./Pot. max.
Min. Load/Max. Load 0,56 0,57
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PARQUE ELETROPRODUTOR
GENERATION EQUIPMENT

POTENCIA INSTALADA NO FINALDO ANO oy 2015 2014  Var.
INSTALLED CAPACITY
AT THE END OF THE YEAR © tuw)

$CO>_'||_'2||_- 18 533 17 776 757
ggsg\\/’vivgﬁl;; 12 014 11230 784
ni%rli(o:a 6146 5693 453

Sl Fyaro 422 422 0
S\ﬂri\za 4 826 4 541 285
Thermal 613 600 13

ggggﬁsﬁg%on 353 342 1
gg:g: 429 396 33
NON RENEWABLE o 6519 6546 27
conr® 1756 1756 0
Natural Gas 4608 4702 4

ggggfrfecrir?mn 869 873 -4
Others 65 88 23

Cogeneration 52 75 -23

BOMBAGEM
ETNES 1253 365
PRODUCAO DESPACHAVEL

DISPATCHABLE GENERATION SO0 [ClEES aEE

PRODUCAO NAO DESPACHAVEL
NON DISPATCHABLE GENERATION

7 224 6 920 304

1) Poténcias de ligacdo a Rede Publica ou Poténcia instalada nos Produtores térmicos aderentes a Portaria
399/2002. Nos edlicos inclui-se a poténcia adicional ao abrigo do DL 94/2014.

1) Power Connected to the Public Network or Power Installed on Thermic Generators under the directive
399/2002. The wind power figure includes the additional power pursuant to Decree-Law No. 94/2014.
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EVOLUGAO DA POTENCIA INSTALADA E PONTA
INSTALLED CAPACITY EVOLUTION AND PEAK
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REDE NACIONAL DE TRANSPORTE
NATIONAL TRANSMISSION GRID

2015 2014 Var.

COMPRIMENTO DAS LINHAS (km)

LENGTH OF LINES (km) BEeE SleE0 25
400 kV 2632 2467 165
220 kV 3611 3601 10
150 kv 2562 2 561 1
POTENCIA DE TRANSFORMAGCAO (MVA)

TRANSFORMER CAPACITY (MVA) SSleZS e S
Autotransformag¢do (MAT/MAT)

Autotransformers (VHV/VHV) 14 040 14040 0
Transformac¢do (MAT/AT)

Transformers (VHV/HV) 22313 21394 919
Transformag¢do (MAT/MT) 320 320 o

Transformers (VHV/MV)

EVOLUCAO DA REDE NACIONAL DE TRANSPORTE
NATIONAL TRANSMISSION GRID EVOLUTION

35000 3500

3000

30 000
25000 2500
20 000 2000
15 000 1500
10 000 1000

5000 500

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015

AUTOTRANSFORMADORES TRANSFORMADORES LINHAS 220 kV LINHAS 150 kV LINHAS 400 kV
AUTOTRANSFORMERS TRANSFORMERS LINES 220 kV LINES 150 kV LINES 400 kV
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QUALIDADE DE SERVICO
SERVICE QUALITY

EVOLUCAO DO TEMPO DE INTERRUPCAO EQUIVALENTE ¢Tie)
AVERAGE INTERRUPTION TIME caim

Minutos
Minutes

5

2006 2007 2008 2009 2010 20m 2012

TIE MEDIA MOVEL 5 ANOS
AIT 5 YEARS AVERAGE

2013

2014
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A ENERGIA DA NATUREZA EM MOVIMENTO
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SISTEMA NACIONAL
DE GAS NATURAL
NATIONAL NATURAL
GAS SYSTEM

ARACTERIZATION
ARTICAO DE ENTRADAS GN VS GNL

SNGN - EVOLUGCAO DO CONSUMO
SNGN - DEMAND EVOLUTION

SNGN - SATISFACAO DO CONSUMO
SNGN - SUPPLY

EVOLUGAO DO CONSUMO - VARIAGAO ANUAL
CONSUMPTION VARIATION

SNGN - APROVISIONAMENTO
SNGN - SUPPLY

ARMAZENAMENTO SUBTERRANEO
UNDERGROUND STORAGE

RNTGN - PONTA MAXIMA DIARIA E DIA DE MAIOR
CONSUMO
RNTGN - DAILY AND HOURLY PEAK DEMAND

RNTGN - DIAGRAMA DO DIA DA PONTA ANUAL
RNTGN - LOAD DIAGRAM ON THE DAY OF ANNUAL
PEAK DEMAND

RNTGN - CARACTERISTICAS
RNTGN - CHARACTERISTICS

EVOLUGCAO DAS CARACTERISTICAS DO GAS NATURAL
NATURAL GAS CHARACTERISTICS EVOLUTION

QUALIDADE DE SERVICO - TIE
SERVICE QUALITY - AIT

REDE NACIONAL DE TRANSPORTE DE GAS NATURAL
NATIONAL TRANSMISSION GRID
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SISTEMA NACIONAL
DE GAS NATURAL

NATIONAL NATURAL
GAS SYSTEM

CARACTERIZACAO DO ANO
YEAR CHARACTERIZATION

Em 2015 o consumo de gas natural situou-se

em 52,2 TWh (4,39 bcm) com crescimento de 15,3%
face ao ano anterior e a 9,6% do maximo historico de
2010. O segmento de producado de energia elétrica em
regime ordinario recuperou das quebras dos ultimos
dois anos, registando um consumo de 11,0 TWh, com
uma variacao de +242% face ao ano anterior

e representando 21% do consumo total.

No segmento do mercado convencional registou-se um consumo
de 41,2 TWh, com uma contracdo de 2,1% face ao ano anterior. Neste
segmento de mercado, o consumo das redes de distribuicdo representou
45% do total nacional, o consumo em alta pressao 32%, e finalmente as
unidades autéonomas de gaseificacdo incluindo o abastecimento a regido
autonoma da Madeira representaram 3%.

O sistema nacional foi abastecido maioritariamente através das
interligacdes com Espanha, Campo Maior e Valenca, com 67% do total,
por gas proveniente da Argélia, enquanto os restantes 33%, através
do Terminal de GNL de Sines, tiveram origem predominantemente
na Nigéria.

A RNTGN transportou em 2015, 53,1 TWh (4,46 bcm), servindo as redes
de distribuicdo e os clientes abastecidos em alta pressdo, bem como
a injecdo de gas natural no Armazenamento Subterraneo do Carrico.
O transito nas interligacdes foi sempre importador, totalizando 35,2 TWh,
14% acima do valor verificado no ano anterior.

O Terminal de GNL de Sines recebeu, em 2015, 29 navios, mais 2 do
gue no ano anterior, correspondentes a 25 operacdes de descarga
e 4 operacdes de carga, com uma movimentacao total de 24,4 TWh,
12% acima do ano anterior. O terminal injetou na rede de transporte
16,2 TWh, um valor 26% superior ao do ano anterior e abasteceu ainda
4675 camides cisterna de GNL, correspondentes a 1,34 TWh, 9% acima
do ano anterior. O movimento de camides cisterna, que foi o mais elevado
de sempre incluiu 0,4 TWh destinados a regido autonoma da Madeira.

No Armazenamento Subterraneo o movimento (injecéo e extracdo) de
gds natural totalizou 3,8 TWh, um valor 18% inferior do ano anterior.
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Natural gas consumption in 2015 amounted

to 52.2 TWh (4.39 bcm), an increase of 15.3% from the
previous year and 9.6% below the all-time maximum
recorded in 2010. The ordinary status generation
segment recovered from the declines recorded during
the last two years, registering consumption of 11.0 TWh,
an increase of 242% from the previous year and
accounting for 21% of total consumption.

The conventional market segment registered a consumption of 41.2 TWh,
a decline of 21% compared to the previous year. Consumption in
this market segment supplied through the distribution networks
accounted for 45% of the national total, consumption from high
pressure networks represented 32% while autonomous gas units
represented 3%, including supply to the Madeira Autonomous Region.

Supplies to the national system were mainly provided by gas from Algeria
through the interconnections with Spain, Campo Maior and Valenca, which
accounted for 67% of the total, with the remaining 33% mainly originating in
Nigeria and brought to Portugal through the LNG terminal at Sines.

In 2015, the RNTGN transported around 531 TWh (4.46 bcm), serving the
distribution networks and customers supplied at high pressure, as well as the
injection of natural gas into underground storage at Carrico. Traffic through
the interconnections was entirely inflowing, totalling 35.2 TWh, 14% above the
value recorded the previous year.

In 2015, the Sines Storage and Regasification Terminal (TGNL) received
29 ships, 2 more than the previous year, equivalent to 25 unloading and
4 loading operations. A total of 24.4 TWh was handled, 12% more than
the previous year. A total of 16.2 TWh was injected by the terminal to the
transmission grid, representing a 26% increase compared to the previous
year. The terminal also supplied 4,675 liquid natural gas (LNG) tanker trucks,
totalling 1.34 TWh, an increase of 9% compared to the previous year. The
handling of tanker trucks, which was the highest ever, included 0.4 TWh for
the Madeira autonomous region.

A total of 3.8 TWh of natural gas was handled (injected and extracted) in the
underground storage, 18% less than the previous year.
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SNGN - REPARTICAO DE ENTRADAS GN VS GNL
SNGN - NG VS LNG INPUT SHARE

N 33%

Q67%

N 32%

Q68%

I I
GNL
LNG



GWh 2015 2014 Var.

ENTRADAS

ENTRY POINTS 56 019 49106 14

INTERLIGACOES

INTERCONNECTIONS 522 Sk w

Campo Maior

Valen¢a do Minho
TERMINAL GNL
LNG TERMINAL
Navios

SAIDAS
EXIT POINTS

INTERLIGAGOES
INTERCONNECTIONS

Campo Maior

Valenga do Minho
TERMINAL GNL

LNG TERMINAL
Navios

Cisternas

Continente

Madeira
GRMS* 50 904 44 068 16

* GRMS - Estacdo de Regulacdo e Medicdo de Gas

GWh 2015 2014 var. <

CONSUMO
CONSUMPTION

MERCADO ELETRICO

52 239* 45 293**

ELECTRICITY MARKET Wy

MERCA CONVENCION
CONVENTIONAL MARKET
GMRS - Distribuigdo

41192

AP - Clientes Alta Pressdo

UAG - Unidade Auténoma Gaseificacdo

¥2015 4,4 bcm * 2014 3,8 bcm
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SNGN - SATISFACAO DO CONSUMO
SNGN - SUPPLY

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015

CONVENCIONAL ELETRICO
CONVENTIONAL ELECTRICITY

EVOLUGCAO DO CONSUMO - VARIAGAO ANUAL
CONSUMPTION VARIATION

CONVENCIONAL ELETRICO

CONVENTIONAL ELECTRICITY
% TWh % TWh
25 10 250 25
20 A 8 200 / 20

15 6 150 15

10 4 100 I 10
5 2 50 I 5

[¢] (o] o o
-5 -2 -50 -5
-10 -4 -100 -10
‘06 ‘07 ‘08 09 ‘10 1M 12 13 ‘14 5 ‘06 ‘07 ‘08 ‘09 ‘10 ‘N 12 13 ‘14 ‘15

| | —
TWh TWh EVOLUCAO (%)

VARIATION
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SNGN - APROVISIONAMENTO
SNGN - SUPPLY

100

68% 67%

80

60

40

32 33
20

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015
| | I

TERMINAL DE GNL CAMPO MAIOR VALENCA DO MINHO
LNG TERMINAL

ARMAZENAMENTO SUBTERRANEO
UNDERGROUND STORAGE

TWh

3

2 1,6

¥

1

o

-1
-2
-3

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015

] | —
INJECAO EXTRACAO EXISTENCIAS (NAO INCLUEM CUSHION GAS)

INJECTION WITHDRAWAL STORAGE (WITHOUT CUSHION GAS)
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RNTGN - PONTA MAXIMA DIARIA
E DIA DE MAIOR CONSUMO
RNTGN - DAILY AND HOURLY PEAK DEMAND

PONTA HORARIA CONSUMO MAXIMO DIARIO

HOURLY PEAK OFFTAKE MAXIMUM DAILY OFFTAKE
GWh GWh
12 10 8 6 4 2 o o 40 80 120 160 200 240

RNTGN - DIAGRAMA DO DIA DA PONTA ANUAL
RNTGN - LOAD DIAGRAM ON THE DAY
OF ANNUAL PEAK DEMAND

Gwh 1.02.2015 1122014

12
10
8
6
4
2
(0]

o 4 8 12 16 20 24h o 4 8 12 16 20 24h
I I
CONVENCIONAL ELETRICO
CONVENTIONAL ELECTRICITY

11.02.2015 1112.2014 Var. e

MAXIMO HORARIO
MAXIMUM LOAD Qs i e E

MiNIMO HORARIO

MINIMUM LOAD et E . 5
FATOR DE CARGA

LOAD FACTOR

MIN. HORARIO/MAX. HORARIO

0,77 0,76
MIN. LOAD/MAX. LOAD S Gk
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RNTGN - CARACTERISTICAS
RNTGN - CHARACTERISTICS

Ne ESTAGOES

STATIONS km
300 1500
1375
- ——
250 1218 1250
200 1000
150 750
100 500
50 250
o
2006 2007 2008 2009 2010 201 2012 2013 2014 2015

L] L] L]
JTC ESTAGAO DE JUNGAO PARA DERIVACAO CTS ESTACAO DE TRANSFERENCIA DE CUSTODIA GRMS ESTAGAO DE REGULACAO E MEDICAO DE GAS
JTC JUNCTION STATION CTS CUSTODY TRANSFER STATION GRMS GAS REGULATION AND METERING STATION
| |

ICJCT ESTACAO DE INTERLIGAGAO EM T BV ESTACAO DE VALVULA DE SECCIONAMENTO  COMPRIMENTO DE GASODUTO

ICJTC T INTERCONNECTION STATION BV BLOCK VALVE STATION PIPELINE LENGHT

2015 2014

RNTGN
RNTGN

km de gasodutos
km of gas pipelines 1375 1375

TERMINAL DE GNL
LNG TERMINAL
N2 de tanques

N2 of tanks 3 3

Capacidade de armazenamento GNL [m?]
LNG storage capacity [m?]

Capacidade de regaseificacdo [m3(n)/h]
Regasification capacity [m3*(n)/h] 1350 000 1350000
Capacidade maxima de navios GNL [m?]
LNG maximum capacity of tankers [m?]

Enchimento de cisternas GNL [m3(n)/h] 175 175
LNG tanker trucks filling station capacity [m3(n)/h]

ARMAZENAMENTO SUBTERRANEO
UNDERGROUND STORAGE
N¢ de cavernas

N¢ of salt caverns 6 5

Capacidade de armazenamento GN [Mm?]
NG storage capacity [Mm3]

Capacidade de extragdo [Mm?3(n)/dia] 72 7.2
Withdrawal capacity [Mm?3(n)/dia] ’ ’
Capacidade de injecdo [Mm?3(n)/dia]
Injection capacity [Mm3(n)/dial

390 000 390 000

216 000 216 000

332 310

Tm3(n) -11.9 kWh (PCS)
Tm3[GNL] - 6800 kWh (PCS)
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EVOLUCAO DAS CARACTERISTICAS DO GAS NATURAL
NATURAL GAS CHARACTERISTICS EVOLUTION

INDICE DE WOBBE
KWh/m3(n) WOBBE INDEX
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QUALIDADE DE SERVICO
SERVICE QUALITY

MINUTOS EVOLUGCAO DO TEMPO DE INTERRUPCAO EQUIVALENTE - TIE
MINUTES AVERAGE INTERRUPTION TIME - AIT
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