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ABSTRACT 

In the second half of the nineties, UNION FENOSA had to face up a strong electricity 
demand increase, combined with deregulation processes and more restrictive 
environmental legislation in energy sectors, leading the company to consider power 
generation in CCGTs as one of the key solutions to match the increasing demand. 
 

Therefore, UNION FENOSA decided to integrate its gas and power business, created 
UNION FENOSA GAS, and the latter had the task of seeking natural gas around the 
world in competitive conditions. 
 

The alternatives UNION FENOSA GAS had in front were to buy natural gas at 
CCGTs gate or to acquire LNG. UNION FENOSA GAS chose buying natural gas at the 
origin and transforming it into LNG, in order to get more competitive price and higher 
security of supply, and to know and manage satisfactorily the costs in the whole gas 
chain. 
 

After having started the search for gas around the world, and finally signed an SPA 
contract in 2000, later ratified by the Egyptian Cabinet, UNION FENOSA GAS began 
the construction of a liquefaction plant in a greenfield site at the port of Damietta. The 
plant is owned by SEGAS, which is participated by UNION FENOSA GAS (80%), 
EGPC and EGAS (10% each). In 2003 Eni acquired 50% of UNION FENOSA GAS, 
signifying a recognition of the project goodness. 
 

Damietta represented the first liquefaction plant ever built in Egypt. Being the single-
train plant with highest capacity (7.56 bcm/yr) in the world, Damietta was brought 
onstream in less than five years after UNION FENOSA GAS and EGPC signed a contract 
for 4.4 bcm/yr, on 1st August 2000, being operational by November 2004. This fact 
represented a World Record. The first shipment of LNG was delivered to UNION 
FENOSA GAS in Spain in January 2005.  
 

Another Damietta peculiarity is that it is the world’s first plant ever operating under a 
tolling scheme, in which the tollers place the gas at the plant gate, the plant transforms the 
gas into LNG, receiving a liquefaction fee for this activity, and the tollers withdraw the 
LNG. 
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INTRODUCTION  
  
Berthing of UNION FENOSA Gas’ Cadiz Knutsen LNG carrier in Spain in January 

2005 represented the culmination of a strategy adopted by UNION FENOSA in 2000, 
when it decided to develop, through UNION FENOSA GAS, an integrated gas project. 

 
This project consists of the presence of the company in all the segments of the gas 

chain: gas purchase in the country of origin, liquefaction, maritime transport, 
regasification and commercialization. UNION FENOSA was capable of glimpsing then 
the evolution that the gas and power markets would have to experiment, not only due to 
technological reasons, but also for environmental and social ones. A strategic vision that 
has been amply recognized by financial markets. 

 

THE VISION 

In the second half of the past decade, UNION FENOSA had to face up a strong 
electricity demand increase, combined with deregulation processes and more restrictive 
environmental legislation in energy sectors, leading the company to consider that the key 
to produce electricity in Spain would be natural gas. Therefore, CCGTs were seen as one 
of the key solutions to match the increasing demand, along with renewable energies.  
 

Consequently, UNION FENOSA decided to integrate its gas and power business, 
created UNION FENOSA GAS, and the latter had the task of seeking natural around the 
world in competitive conditions. 
 

UNION FENOSA GAS had to choose one alternative: to buy natural gas at CCGT 
gate or to acquire LNG. The latter could be done by purchasing LNG at the entry of the 
regasification plant, or at the outlet of the liquefaction plant, or even going further 
backwards, buying natural gas at the origin and transform it into LNG. 
 

UNION FENOSA GAS chose this last option in order to get more competitive price, 
higher security of supply and to know and manage satisfactorily the costs in the whole 
gas chain. At that point UNION FENOSA GAS began the construction of a liquefaction 
plant at a greenfield site at the port of Damietta on the Mediterranean coast, after having 
started the search for gas and finally signed an SPA contract. 
 

On March 2003, Italian oil major Eni reached an agreement with UNION FENOSA to 
acquire 50% of UNION FENOSA GAS. This alliance with Eni strengthens UNION 
FENOSA GAS’ competitive position, since the Italian group is bringing to the 
partnership its extensive experience as an international operator in the natural gas 
business, being currently the top gas producer in Egypt and the largest gas 
commercializer in Europe. 

 

ENERGY MARKET SITUATION IN THE MIDDLE NINETIES 

In the last decade, world natural gas consumption increased to a level that represents 
almost a 25% more than it was in its first years (Figure 1). In this growth of world 
demand, it has a major importance the infrastructure development — liquefaction and 
regasification plants, transport gas pipelines and distribution grids — as well as the 
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increment in residential, commercial and industrial usage of natural gas, and over all and 
very significantly, the strong development of power generation in CCGTs, which has 
greatly driven natural gas utilization at large scale. 
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Figure 1. Evolution of Natural Gas Consumption in the World 
 

The evolution and growth of the international gas trade in the same decade could be 
seen in the next figure (Figure 2), where it is clearly shown that this trade suffered an 
impulse during the middle nineties, years when, as an example, natural gas coming from 
Algeria entered for the first time into Spain via the new Mahgreb-Europe Gasline. 

International gas trade evolution (1990-2000)
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Figure 2. Evolution of International Gas Trade 
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Gas sector in Spain continues its expansive process within the national energy market. 
Gas participation quota in primary energy balance evolved very positively in this decade, 
having pass from a 3.1% in 1985, which represented a volume of 2.3 bcm to almost 13% 
in 2001, approximately 18 bcm. 

 
At the end of the nineties, the Spanish gas sector had experienced more than a 300% 

of increase, as it could be seen in Figure 3, and this trend is to be maintained during the 
current decade, according to the Industry Ministry official forecasts (Figure 4), which 
predict a growth of 250% (2002-2011). 
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Figure 3. Gas vs. Electricity and Primary Energy Evolution (1990-2003) 

Source: Ministry of Industry. Rev. Oct.2005

Forecasts from
 Ministry of Industry in 2005

higher than previous
 estimates (2002)

Years 2002 2005 2010

Demand  - Central  Scenar io (TWh) 212 247 283

Demand  - Lower  Scenar io (TWh) 209 245 276

Demand  - Higher  Scenar io (TWh) 216 248 290

16.5% 14.6%33.5%

 

Figure 4. Ministry of Industry Demand Forecasts (2002-2010) 
 

This growth has been impelled by a similar trend in electricity generation, with a 
strong and sustained increment of the electricity demand in Spain, reaching a total 
increase of a 50% during the nineties. This figure will be more than a 32% at the end of 
this current decade. 

 
The situation found at the end of the nineties implied a stagnation of power and gas 

investments in Spain, leading to a very limited margin of installed generation capacity to 
cover the sustained strong increase of energy consumption. In that sense, the scenario for 
the construction of new generation capacity in Spain was marked by several factors, 
comprising the strict European Union Directives on Emissions (including particulate and 
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SOx), that nuclear energy would not be an alternative in the medium term, and the 
increasing importance of environmental criteria regarding Kyoto Protocol.  

 
This last issue implied that power generation using coal has been penalized, while 

renewable energies have been promoted, together with an impulse to utilize natural gas 
through CCGTs, which guarantee lower emissions of CO2, a lower investment level by 
installed MW, a short construction period of about only 24 months and higher efficiencies 
of around 56%  

 
Then, with these premises, the new generation capacity would be built in Spain using 

efficient and low pollutant technologies, with facilities that require short building periods. 
That means that there were strong possibilities for covering the electricity demand growth 
using natural gas.  

 
This could be reflected in the next figure, which shows the forecasted Spanish gas 

consumption by demand segment (Figure 5), where power generation displays the biggest 
increases, obviously influenced by the official CCGT construction schedule included in 
the Spanish National Allocation Plan. 
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Figure 5. Spanish Gas Consumption by Demand Segment (2000-2011) 

UNION FENOSA GAS BUSINESS CHAIN 

In view of the growing importance of gas in the Spanish energy mix, UNION 
FENOSA is undertaking a major project through UNION FENOSA GAS, with presence 
in various segments of the gas industry (exploration and production, liquefaction, 
maritime transport, regasification and transportation by gas pipelines) as well as 
throughout the entire commercial chain, from procurement to distribution and retailing. 
The Group’s presence in the whole gas business chain enables it to increase value, 
harness synergies and supplement its electricity activities. 
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Since 1997, UNION FENOSA has promoted its distinctive gas strategy based on 
finding gas at source and active participation in all stages of the supply chain. 
Furthermore, its participation in new gas infrastructures ensures greater control of the 
processes as well as a commercial advantage. 

The implementation of this integral plan enables UNION FENOSA to maintain a 
good competitive position in the gas business, at both the domestic and international 
levels, and to ensure profitability at the different stages of the business. 

In 2003 the Italian company ENI became a strategic shareholder of UNION FENOSA 
GAS with a 50% holding which boosted this project and gave the Company a significant 
edge over its rivals. It has also given rise to important competitive advantages and 
synergies in terms of know-how and financial capacity, strengthening the procurement 
strategy and for sales in Spain and abroad. 

UNION FENOSA GAS has considerably increased its gas procurements by 
diversifying the source (mainly Egypt and Oman). Based on flexible contracts for 20-25 
years, the company currently imports more than 6 bcm/yr, which contribute to its good 
position in the international business, with geographically well located access to the 
United States and Far East markets. 

UNION FENOSA GAS’ participation in liquefaction facilities guarantees enough and 
competitive supplies for covering the company’s gas demand, thanks to their high process 
capacity and the low cost of the investment. To transport the LNG by sea, UNION 
FENOSA GAS has its own fleet of LNG vessels, which offers adaptable logistics and 
allows flexible gas supply to the international market. UNION FENOSA GAS’ fleet is 
made up of two LNG tankers with high transport capacity: the Galicia Spirit (140,500 m3) 
and the Cádiz-Knutsen (138,000 m3). They are both leased under a long-term time charter 
agreement, which provides more flexibility for commercial transactions and less financial 
risk. 

The saturation of the Spanish system’s regasification infrastructures is currently being 
resolved with the commercial start-up of the new regasification plants of Sagunto, near 
Valencia, in the Mediterranean coast of Spain (1Q 2006) and Mugardos in the northwest 
coast (1H 2007), in both of which UNION FENOSA GAS has an equity interest. The 
company’s participation in these two regasification facilities secures control of an 
essential part of the gas supply chain, assures a reliable, competitive and flexible supply 
to CCGTs of UNION FENOSA GENERACION and provides UNION FENOSA GAS 
greater competitiveness in gas sales in Spain. 
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UNION FENOSA GAS CORPORATE STRUCTURE 

In parallel with the development of its businesses, UNION FENOSA GAS has 
expanded and strengthened its structure, as could be seen in Figure 6. The parent 
company is participated by UNION FENOSA and ENI on a 50% basis, and develops 
activities in the whole gas chain. 

 

Figure 6. UNION FENOSA GAS’ Corporate Structure and Markets 

The liquefaction branch is developed by the Spanish Egyptian Gas Company 
(SEGAS, in which UNION FENOSA GAS has an 80% equity interest) and Qalhat LNG 
(participated by UNION FENOSA GAS with a 7.36%). 

UNION FENOSA GAS participates in regasification through Infraestructuras de Gas 
and Gasifica. Infraestructuras de Gas is participated by UNION FENOSA GAS (85%) 
and by Oman Oil Company (15%), and owns a 50% of the regasification plant of Sagunto 
(called SAGGAS). Gasifica is participated by UNION FENOSA GAS (90%) and UNION 
FENOSA (10%), and owns a 21% of the regasification plant of Mugardos (Reganosa). 

UNION FENOSA GAS commercializes natural gas in Spain through its subsidiary 
UNION FENOSA GAS COMERCIALIZADORA, 100% owned by the company, and 
develops distribution activities in Spain through GAS DIRECTO, with a 60% of equity 
share, belonging the rest to CEPSA. 

UNION FENOSA GAS POSITION IN SPANISH MARKET 

UNION FENOSA GAS has reached the third position in sales to the Spanish 
deregulated market, clearly making it one of the most active players with the highest 
capacity for growth in the industry. In 2006, the company’s gas sales reached a total of 
4.15 bcm: 2 bcm for power generation, 1.5 bcm in the industrial sector, 0.5 in 
international sales and trading and 0.15 bcm in the residential and commercial sector. 
According to the forecasts for 2007, UNION FENOSA GAS total gas sales in the Spanish 
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market would reach 5.5 bcm, representing an increase of 32,5% and a total share of 15% 
of the market, of which 2.9 bcm would go to power generation, 1.6 bcm to the industrial 
sector, 0.7 bcm to international sales and trading and 0.3 bcm would be for the residential 
and commercial sector. 

 
UNION FENOSA GAS LNG SHIPPING 

One of the cornerstones of UNION FENOSA GAS’ strategy lies in the flexibility of 
gas procurement, aided by the two LNG carriers which the company operates under a 
long-term time charter agreement (25 years). In 2004, the Izar (Puerto Real, Cádiz) and 
Daewoo (Okpo, Korea) shipyards completed the construction of the Cádiz-Knutsen 
(Figure 8) and Galicia Spirit (Figure 7) vessels and delivered them to the shipowners 
(Knutsen/Marpetrol and Teekay, respectively), which made them available to UNION 
FENOSA GAS on July 15, 2004, under the corresponding time charter contracts. 

 
From its delivery date, the Galicia Spirit (140,500 m3) was subleased to Malaysia 

International Shipping Corporation Berhad (MISC) to optimize freight costs until the end 
of the first quarter of 2005, after which, following the entry into service of the 
liquefaction plant in Egypt, UNION FENOSA GAS has been using it to transport the 
LNG from the aforementioned plant. 

 

 

Figure 7. Galicia Spirit LNG Carrier 
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On January 27, 2005, the first cargo of LNG from Egypt arrived at Huelva 
regasification terminal aboard the Cádiz-Knutsen (138,000 m3). 

 

 

Figure 8. Cádiz-Knutsen LNG Carrier 

REGASIFICATION 

Mugardos Regasification Plant (Reganosa) 

UNION FENOSA GAS together with UNION FENOSA has a 21% ownership 
interest in Regasificadora del Noroeste, S.A (Reganosa). Since the construction permit 
was obtained and work commenced at the end of March 2004, the constant pace of 
construction of the plant (Figure 9) and the achievement of intermediate milestones 
confirm that the terminal will begin commercial operations during 1H 2007 as forecasted. 
The plant’s nominal regasification capacity will be 420,000 Nm3/h, equal to 
approximately 3.6 bcm/year, and it will have two storage tanks with a capacity of 
150,000 m3 each, LNG that could be unloaded from the LNG carriers at a rate of 12,000 
m3/h. 
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Figure 9. Regasification Plant at Mugardos (Reganosa) 

Sagunto Regasification Plant (SAGGAS) 
 

The shareholder structure of Sagunto Regasification Plant (SAGGAS, Figure 10) 
changed when Oman Oil Company bought 7.5% of the plant in November 2004, and as a 
result UNION FENOSA GAS owns 42.5% of the plant from 2005. Sagunto’s nominal 
regasification capacity is 800,000 Nm3/h, equal to approximately 7 bcm/year. On 
February 13, 2006, the first LNG tanker arrived to the plant and began the commissioning 
period. On March 31, 2006, SAGGAS entered into commercial operation. 

 
The plant is already under an expansion process, which will allow it to have a third 

new storage tank and a fifth vaporizer, that will be both operative in 2H 2009, according 
to the forecasts. 
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Figure 10. Regasification Plant at Sagunto (SAGGAS) 
 

LIQUEFACTION 

Qalhat LNG Plant (Oman) 
 

On September 15, 2004, it was signed the Qalhat LNG Shareholders’ Agreement by 
which UNION FENOSA GAS holds a 7.36% stake in the company that developed the 
third train of the liquefaction plant situated in Qalhat LNG, Oman (Figure 11), which is 
majority-owned by the government of this country. UNION FENOSA Gas is the 
purchaser of approximately 50% of the LNG produced, as specified under the provisions 
of the long-term contract signed in 2002, ensuring a supply of 2.2 bcm/year. 

The liquefaction train commenced operations on November 13, 2005, more than two 
weeks ahead of the contractual schedule. Production commenced only nine days after, on 
November 22, with the first shipment departing for Spain from Qalhat LNG on December 
13, initially scheduled for January 2006. 

The Qalhat LNG train has a commercial capacity of 4.9 bcm/year and uses APCI 
technology. It was built near the two liquefaction trains owned by Oman LNG, and both 
companies jointly develop the operation and maintenance of the three trains, which share 
common facilities (LNG tanks, jetty, power, etc.). 

Both the time it took to construct the plant and the period of time between start-up 
and the first production of LNG were new world records in the development of this type 
of facilities. The project was financed under a Project Finance scheme, which was 
approved at the beginning of 2005, thus allowing the release of a significative portion of 
the financial guarantees provided by UNION FENOSA GAS. 
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Figure 11. Qalhat LNG Liquefaction Plant (Oman) 
 

Damietta LNG Plant (Egypt) 
 

UNION FENOSA GAS and EGPC (Egyptian General Petroleum Corporation) signed 
in August 2000 an SPA contract for a volume of up to 4.4 bcm/yr for 25 years, with the 
possibility of an extension for further 25 years. 

Damietta liquefaction plant, which set world records in development time and unit 
production capacity of its liquefaction train, was therefore developed as a consequence of 
this contract, constituting a highly significant project not only for UNION FENOSA but 
also for Egypt. 

The company owning the plant is SEGAS (Spanish Egyptian Gas Company), a 80% 
held subsidiary of UNION FENOSA GAS, the rest being held by EGPC and EGAS at 
equal shares (10% each) 

The Project has been the first to be promoted and financed by a company outside the 
established international oil and gas community, and represents the first base load LNG 
plant processing feed gas from the national grid, operating on a “tolling” scheme, where 
each toller (UNION FENOSA GAS and EGAS) puts its gas at the inlet of the plant 
paying a tolling fee, as it shown on Figure 12. 
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Figure 12. Damietta LNG Plant Commercial Structure 

The liquefaction plant, which occupies a plot covering 1.2 million m2, was built in a 
greenfield site at the port of Damietta on Egypt’s Mediterranean coast, 70 km west of the 
Suez Channel, as can be seen in the following figures (Figures 13, 14, 15). This location, 
near a medium size city with good transportation infrastructures and close to the national 
gas grid, provides existing port facilities suitable for large LNG vessels berthing. The 
plant’s processing capacity is 7.56 bcm/year, equivalent to 6.8 bcm/year of marketable 
natural gas with approximately 90% energy efficiency (input-output). 

 

Figure 13. Location of Damietta LNG Liquefaction Plant 

The liquefaction plant includes an LNG train, loading and storage facilities as well as 
all the necessary infrastructures for the production of LNG. The latter is sent to two 
double containment storage tanks of 150,000 m3, from where it is pumped out into the 
LNG carriers at a loading rate of 12,000 m3/h, for which a jetty has been built close to the 
tanks, allowing ships between 40,000 and 200,000 m3 to berth. The cooling media are 
320 air coolers of 50 kW each. 

The plant has been designed to be completely self-contained and autonomous for 
utilities, such as N2 production, power generation (five gas turbines of 25 MW each), 
seawater treatment for all necessary uses, etc, only needing water and gas. As the feed gas 
comes from the national gas grid, the plant has had to adapt its operation, very 
successfully, to the grid characteristics at every time. The auxiliary services has taken 
into account the possibility of installing a second liquefaction train with the same 
characteristics as the first, and the company does not rule out the possibility of having a 
third train in Damietta. 
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Signing of the tolling contracts by UNION FENOSA GAS and EGAS guarantees gas 
supply to the plant and its utilization at full capacity. UNION FENOSA GAS uses 60% of 
the plant capacity, and EGAS the remaining 40%.   

 

Figure 14. Aerial View of Damietta Port 

 

Figure 15. Detailed View of the Liquefaction Plant 
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After receiving two final offers from Kellogg and Chiyoda, plant construction (EPC 
under an turnkey contract, including tests and start-up) was awarded on November 26, 
2001, to the consortium comprising Halliburton KBR (previously Kellog Brown & Root 
Inc.), Japan Gasoline Company Corporation and the Spanish firm Técnicas Reunidas S.A. 
From the Egyptian side, more than 40 contractors collaborated, including Petrojet and 
Enppi. Client Engineer comprised SOLUZIONA (part of UNION FENOSA Group) and 
UK’s Foster Wheeler. In times of peak activity, around 8,500 specialized workers were 
hired (97% Egyptian), with a total of 36 million man-hours. For the construction, 35% of 
the final investment was made in Egypt. 

 
This contract includes the execution of the detailed engineering studies, the 

procurement of equipment and the construction and commissioning of all the installations 
that may be necessary for the liquefaction, handling, storage and loading of the gas. The 
contracted schedule was 35 months plus one additional grace month.  

 
The contracting of all the components with long lead times needed for the 

commissioning of the new installations −gas turbines from General Electric, LNG storage 
tanks from Technigaz, heat exchanger from Air Products and Chemicals, Inc. (95% of 
plants around the world) and coolant gas compressors from Nuovo Pignone-General 
Electric− was signed in June, 2001, for not to constrain the commissioning of the plant. 

 
The site preparation works kicked off on September 10, 2001, and the construction 

began on March 10, 2002. Damietta entered the initial start-up phase in early November 
2004 and commenced production of liquefied natural gas (LNG) during testing on 
December 31, 2004. As it has been already mentioned, the first LNG cargo from Egypt 
was loaded aboard the Cádiz-Knutsen on January 20, 2005 and arrived at Huelva on 
January 27, 2005. The plant was officially inaugurated by the President of the Arab 
Republic of Egypt, Hosni Mubarak, on May 30, 2005.  

 
It is relevant to highlight that the period from the EPC contract to the loading of the 

first ship was less than 38 months, increasing only to 52 months from the SPA gas 
contract. This represents a 30% shorter than the previous industry benchmark. 

 
During the construction period there was need for 8.2 km of internal roads, 3.9 km of 

fences, 1,200 km of electrical and instrumentation cables, 2,785 piles, 144,732 m3 of 
concrete, 29,292 tons of steel, and 11,000 control loops for plant operation. 

 
Until December 31, 2006, the plant has produced 16.6 million m3 of LNG, being 

loaded into 121 vessels. The plant’s location on the Egyptian Mediterranean coast and 
close to the Suez Channel gives it a clear strategic advantage, making it attractive to 
export these cargoes to Europe, North America and the Far East.  

 
In 2006, with a plant availability of 90.2%, after having overcome the first general 

overhaul successfully, which represented a planned unavailability of 8.2%, and with an 
unplanned unavailability of only 1.6%, Spain was the main receptor of the LNG produced 
(51% of the total), followed by South Korea (22%), United States (15%), Japan (5%), UK 
(4%) and Belgium (3%)  
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Regarding future expansions, work is being prepared to develop the project of a 
second liquefaction train in Damietta, due to the fact that this site offers the best location 
in Egypt, with an available area for, at least three trains (as it could be seen in Figure 16), 
existing port facilities and no restrictions for vessel traffic. Additionally, Damietta, close 
to offshore Mediterranean gas fields and linked to the national gas grid, also offers a 
logistic competitive position for the three key gas markets (Europe, US and Far East) and 
economies of scale. 

 

1,200,000 m2
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Train 3

 
Figure 16. Damietta LNG Plant Future Expansions. Site Overview 

 
The last figure (Figure 17) shows a general scheme of the different activities of 

UNION FENOSA “LNG to Power” integrated project. 
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Figure 17. UNION FENOSA “LNG to Power” Integrated Project 


