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General Overview MERCADOS Y LA COMPETENCIA
Demand 13 bcm 30 bcm
Customers 3,5 mill. 7,8 mill.
Ratio in primary energy 11% 20%
Number of shippers Almost only one More than 70
Transmission Network size 5.000 km More than 12.000 km
Distribution Network size 24.000 km More than 60.000 km
Regasification terminals 3 7
(L:Ar/‘:j(riirgo;:;; Storage capacity 22.864 GWh 32.057 GWh
Supply diversification 5 different origins 13 different origins

Spanish gas sector developed initially and expanded geographically because of LNG
availability

November 2018 3



A.S. GAVIOTA

PLANTA DEL MUSEL ;
PLANTA DE MUGARDOS PLANTA DE BlLBAO

150 | 150
E 150 150 150

Cabanass pogtes Luarca  ,5  Avilés

- 16"

A Corufia 8" 20"
Sabonka 20"  Vegadeo Llanera
Guitiriz Oviedo Langreo

Abegondo
20"
La Robla Reinosa 2, Pa

erm

e Lemona

12
Treto

20"

C.I.IRUN

Villapresente
P Arrigorriaga Serea g7 P2 euskaoUR

BCOCNMC

(ampllaclon 2015)
VIP PIRINEOS

Gi6n g
- Santander Bilbao S. Sebastlan
7 '\"\ ger C.I. LARRAU
(ampliacion 2013)
u

Andorra la Vella

mplona Larra
26"

COMISION NACIONAL DE LOS
MERCADOS Y LA COMPETENCIA

Santiago Lugo
Guardo 16"
16" Vitoria (
Ponferrada Miranda 30” 12 f8 NAVARRA Viella la)
. - aJonquera
Pontevedrg Ourense &\ Leon 6 A g Sanguesa ol A.S. SERRABLO ’
Vigo 0 i & B 30" Figueres
Valenca do Minho * Vilamafian Palencia BurgosE MR LN\ (Castejon  Ejea &' Barbastro 36
C.l. TUY - Villamayor zcaray  Viura 207 M o Solsona Girona
o0 g‘% Benavente } 20" e VILLAR DE 200 |, oo Tamarite
0" NEDO 5 8\ Manresa 12,
o ~  Alfarras
Viana do Castelo : oria S - (2 -
» Valladolid Aranda 26 19 . 10
Ba CORESES 20 1\/% Agreda /'~ Zaragoza ° = lgigladd Monfmeld
. Boecillo i
Tordesillas Gat.ar Al . 20" Lleida es6
28" Zamoral veginadel (% Olmeda_ mazdn > B%grcemna
Oporto 26| Cempo o e, \eantoTome Calatayud N Caope R % i
4 " ” t: " > eus
et Arévalo Collado Hermoso12 0 alatayu A 'O \\ TIVA 24” BANYERES
rino
- ja  Viseu .o 120 ; 8 ,Tarragon
Aveiro B R % Salamanca Segovia H @ Calamocha Alcaiiz 26 26’ arragona 80 8o 150 150 150 150
20" Manguside Otero de Herrero A.S. YELA Tortosa 40"
Guarda Pefiaranda gy A PLANTA DE BARCELONA
Cantanhede . g Guadalajara
i alba 12 ' 12"
AS.CARRIZO Avila Ma¥rid ) Alch . Teruel Yiparss m( 1.042 >
Lares VIP IBERIC! - Getafegrgands Alcora st 1.300| A-S. CASTOR
Porto Coelheiros 0 Cuenca Onda Castelldn gLy
/ Plasencia - 7 o T 20' )W . Sor.\ Reus
Bidoeira Aranjuez]j £arza de Tajo 14
Talavera Segorbe Palma
. agunto
28" \og e Toledo s 32 LRy~ {XTT)) 150 (150 150 150
1 .
L Cheste
Torres Vedras ] cartaxo Portalegre Miajadas A'éf\ﬁzfuiﬁE ) Valencia PLANTADE SAGUNTO
Villarrobledo
CARREGADO Campomaior Villanueva de la Serena i Almussafes &
foniort as Ciudad Real Albacete 2
Lisboa (el = 7~ \MONTESA
oaimola /\.", 28 ALMODOVAR () © A 54 () DENIA
Q % 74 B ERER e ~ CHINCHILLA Caudete feullen) .
G .1. BADA. o Puertollano ” )
150 Setubal C JOZ Vg 327 32 6/ Altea
327 Villafragc
i . SantaC
Jerez de los Caballeros Vilches Alicante o anta truz
) & Elche N PLANTA DE GRAN CANARIA
Sines Linares " " J
PLANTA DE SINES Cérdoba () ILLAFRANCA[1," \ & Villacarrillo PLANTA DE CARTAGENA . | 150 _ Las Palmas
36" . :
1.125 26" - Jaén :‘ 150
Sevilla ® Martos 20" C 9 |_|E
 Almonte 20" artagena 127 150 150 —r—
Huelva " : i . 105
UEIVE N — 52 Rienielcenl 10" Guadix / Baza HugréaFGvera 55 PLANTA DE TENERIFE _
’ Sgs HERMANAS 40/ o~ G d 2 e ., i Almacenamiento subterraneo (Mm3(n) gas)
ranada Almeri ﬁPlanta de regasificacion (miles de m3 de GNL)
el Almacenamiento subterraneo (parado)

60 : A.S.MARIS \i® 207

N PNV T o
& Rota Areos Cartam"a‘ —
X , 107 Mélaga @

PLANTA DE HUELVA N Cadiz ;
POSEIDON /__Mijas

Estepona
C.l. ALMERIA

C.I. TARIFA Algeciras

.
16"

ﬁ Planta de regasificacién (hibernacién/proyecto)
@ Capacidad de regasificacion (miles de m3(n)/h)

Capacidad de regasificacion (en
proyecto/const.)
ﬂ Yacimiento

: Conexidn intern. (miles de m3(n)/h)-(INV./VERANO)

@ Capacidad de extraccion (miles de m3(n)/h de gas)

O Estacion de compresién

=== Gasoducto de transporte (primario)
Gasoducto de transporte (secundario)
© o o o(€N proyecto/construccion)




General Overview ECNMC

COMISION NACIONAL DE LOS
MERCADOS Y LA COMPETENCIA

LNG increase diversification of sources, and therefore SoS enhancement
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LNG vs NG Supplied to Spain
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General Overview

More traders in a market... more gas sources and vice versa...
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Retail Market share evolution
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Gas demand for electricity generation fostered the development of
LNG terminals in the 2000’s
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A market relying on LNG is exposed to global gas prices

Wholesale prices and LNG
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Wholesale prices and LNG

Gas prices at hubs with a big influence of LNG behaves differently
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Gas Market — Trading at MIBGAS Exchange
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Wholesale prices and LNG MEMCADOS%ACOMPETENLUA
OTC trading volumes concentrate in LNG terminals

Gas demand vs gas trade - 2017
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Spanish LNG Sector — Situation in 2017 P CNMO
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LNG infrastructures
have low level of
utilization for
multiple reasons

LNG STORAGE
ugard 22,7 TWh (23 days)

Medium tank level 43%

REGASIFICATION

UNLOADING
216 Ships 169,6 TWh (48,3% of demand) » ol
183 9 TWh Capacity contracts: 30%

Virtual pipelines
LNG “by road”
38.821 trucks

11,4 TWh

Utilization: 25%

51 users

274 TWh traded

=

LOADING
5 ships
1,05 TWh



Virtual pipelines : LNG transported in trucks to places where there
is no pipeline, to satellite plants
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Full REGULATED TPA to all the terminals and services

* Transparent and public TPA tariffs

* Transparent Capacity Allocation Mechanisms

* Freedom of LNG terminal choice

* Regasification (send-out) rate decided by users

* Possibility to contract capacity at any time and for any duration
e Possibility to exchange and trade LNG (OTC market)

* Possibility to exchange capacity at the secondary market

 Anti hoarding mechanisms

14
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Contracting regasification capacity give you the right to use the unloading,
storage and regasification facilities

www.ejemplodé.com
|emp

Capacity contracted FCFS, no time limit

e MWh/day of regasification / truck loading rights
e Unloading and storage rights included

Slots allocated when programming

e Initial yearly schedule

| ® Firm dates established by the 25th of m-1

Daily nomination and gas allocation

e Payments by the volume of gas stored each day
e by the gas regasified each day
* by each cargo unloaded/loaded
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| |

1) Transshipment: transfer of LNG from one vessel to another.

2) Truck loading: transfer of LNG from the terminal into trucks.

3) Small ship loading: transfer of LNG from the terminal into small ships (<10.000 m3)
for onshore uses.

4) Bunkering: when the LNG transferred from the terminal is used as fuel for transport
(LNG fuelled ships, trucks, rail...).

5) Cooling down service: using LNG to cool down ships.

6) Storage as unbundled service: transfer of LNG into tanks of the terminal as a
service not associated to the regasification capacity contract.



LNG market
What do the users of the terminal want? P CNMC
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e Availability of capacity in the long and short term (avoid uncertainity)
v Unloading capacity
v’ Storage capacity
v Regasification capacity
v Truck loading
v Ship loading
e Flexibility
v Slot flexibility

v Services that could be adapted to the final market (different
regasification schemes)

e Compatibility
v Ship-Dock (unloading arms)
v' Gas quality



LNG regulated tariffs in Spain &%mm.%m DE L0S
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LNG Tariffs are applied to 3 concepts:
* Unloading LNG (fix & variable terms)
* LNG storage (only variable term). Penalties for having “too much” LNG stored
* Send out /regasification capacity (capacity & commodity charges)
* Other services are also available: reload of LNG to ships / bunkering.

Tariff
Send out Unloading LNG Storage Gas in kind

Capacity Commodity Fix Variable Variable
c€/(kWh/d)/im cE/kWh €/ship c€kWh  c€E/kWh/day

%

Huelva,
Cartagena 33,978 | 0.007
and Sagunto

1.961 0.012 324 0.005

Barcelona,
Bilbao and 16,988 | 0.004
Mugardos

These are the values for annual tariffs. In case of shorter term capacity
multipliers are applied (only to the capacity regasification charge).
18



Remuneration of LNG Spanish terminals P CNMC
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* Infrastructures development under a regulated economic regime:
* |nvestment recovery guaranteed with a reasonable rate of return. No
risk
1. Remuneration for availability

a. O&M costs: are established through standard costs

b. Investment costs: Depreciation costs + Financial remuneration (net of
depreciation)

- Remuneration for depreciation = Investment value / working life

- Remuneration for financial costs = Net investment value (investment less
depreciation) multiplied by rate of return

2. Remuneration for Continuity of Supply

-Dependent of the Demand Variation with respect to the previous year:

Higher if demand increase / Lower if demand decrease.



LNG Market in Spain — OTC trading 2017 P CNMC
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* LNG terminals in Spain are used by many shippers. Many companies unload and
regasify in the terminal, and other can also storage LNG or load trucks (small scale), and
others only trade

: . har
Balancing point Traded gas Production Churn active ofs3 ran:in
gp (GWh) (GWh) rate traders
traders
Barcelona LNG Terminal 127.422 59.954 2,1 42 45%
Huelva LNG Terminal 42.564 48.374 0,9 31 63%
Bilbao LNG Terminal 56.477 29.916 1,9 26 59%
Cartagena LNG Terminal 8.780 9.377 0,9 25 59%
Mugardos LNG Terminal 9.880 11.756 0,8 20 65%
Sagunto LNG Terminal 29.676 21.614 1,4 25 58%
Total LNG 274.799 180.991 1,5 51 36%
Underground storage (UGS) 3.497 21 68%
Virtual balancing point (PVB) 237.471 169.897 1,4 77 22%
Total Spain 515.767  350.888 1,5 82 27%

20



Current problems

What happen when there is almost no gas in the terminals?

* Finantial problems: In the Spanish case, created a déficit
to be paid by consumers (tariffs) in the coming years.
Rate of return were decreased and linked with gas
demand

* The incentive for creativeness: LNG operator looking for
new markets, ofering new services, compiting among
each others to load cargoes, develop small scale,
bunker...

* Phisical and enviromental problems

* Operational problems
* Boil off gas: avoid emisions



Current LNG market constraints P CNMC
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The Current LNG market might still be limited because:

> W N

Is exclusively based on OTC operations

Is not transparent

Is not very liquid

There are as many LNG markets as LNG terminals:

* Liquidity is limited to those terminals having
enough users

* Users willing to trade LNG at a particular terminal
need to have TPA contract in the terminal

* Users with bigger LNG portfolios have
competitive advantages and more flexibility

22



Challenges — Towards a new LNG model P CNMO
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Provide new services, adapted to market needs, with competitive tariffs:

O Bunkering
O Virtual liquefaction, etc.

To give the right value to the flexibility offered by Spanish LNG terminals
Facilitate LNG management

Easy and agile TPA processes: contracting, nominating, etc.

Alleviate current congestions at specific LNG terminals

Reduce competitive advantages for large suppliers

23



Challenges — Towards a new LNG model P CNMO
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7. Facilitate LNG transactions and increase liquidity in the LNG market.
8. Encourage the creation of a potential LNG hub for Europe.
9. Provide more flexibility for users:

v Unbundled services

v' Possibility to customize bundled services

v’ Standard services, similar to other European LNG terminals

4

Improve competition in the Spanish (and European) LNG market

24



Future situation - Type of LNG services in ToNVe

Spain COMISION NACIONAL DE LOS
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BUNDLED UNBUNDLED

* Ships unloading
* Regasification
* LNG storage

* LNG trucks

* Ships loading

LOCATIONAL NO LOCATIONAL

* Transhipment

* Cooling down

e Bunkering

* Virtual liqguefaction

* Ship unloading, LNG storage and
regasification

* Ships unloading * Transhipment * Regasification
e LNG trucks * Cooling down * LNG storage
* Ships loading * Bunkering * Virtual liquefaction

DISCONTINUOUS CONTINUOUS

* Regasification
* Cooling down * LNG storage
* Bunkering * LNG trucks
* Virtual liquefaction

* Ships unloading
* Ships loading
* Transhipment

25
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Use of LNG as fuel for road transportation

Filing stations: Compressed Natural Gas and LNG for vehicles

Source: Criogénicas Técnicas aplicaciones industriales
26



Innovation in LNG
Use of LNG as fuel for maritime transportation

e [CAY

2

New [CAT

TCA

Calorific values: \ New (CA?

1 Tm LNG = 15,200 kWh

1 Tm LPG (propano) = 13,800 kWh
1 Tm Diesel = 10,400 kWh

1 Tm Fueloil = 10,100 kwh ™ =

Posalbde W hvre [CA

BCNVC
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New [CAD
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Thank you for your attention!

rocio.prieto@cnmc.es
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