pe·tro·le·um (pə-trō'lē-əm) 
A thick, flammable, yellow-to-black mixture of gaseous, liquid, and solid hydrocarbons that occurs naturally beneath the earth's surface, can be separated into fractions including natural gas, gasoline, naphtha, kerosene, fuel and lubricating oils, paraffin wax, and asphalt and is used as raw material for a wide variety of derivative products.

petroleum, oily, flammable liquid that occurs naturally in deposits, usually beneath the surface of the earth; it is also called crude oil. It consists principally of a mixture of hydrocarbons, with traces of various nitrogenous and sulfurous compounds. 
Origin and Natural Occurrence
During the past 600 million years incompletely decayed plant and animal remains have become buried under thick layers of rock. It is believed that petroleum consists of the remains of these organisms but it is the small microscopic plankton organism remains that are largely responsible for the relatively high organic carbon content of fine-grained sediments like the Chattanooga shale which are the principle source rocks for petroleum. Among the leading producers of petroleum are Saudi Arabia, Russia, the United States (chiefly Texas, California, Louisiana, Alaska, Oklahoma, and Kansas), Iran, China, Norway, Mexico, Venezuela, Iraq, Great Britain, the United Arab Emirates, Nigeria, and Kuwait. The largest known reserves are in the Middle East.

Exploration and Drilling of Wells
Because of the subterranean origin of petroleum it must be extracted by means of wells. Until an exploratory well, or wildcat, has been dug, there is no sure way of knowing whether or not petroleum lies under a particular site. In order to reduce the number of exploratory wells drilled, scientific methods are used to pick the most promising sites. Sensitive instruments, such as the gravimeter, the magnetometer, and the seismograph, may be used to find subsurface rock formations that can hold crude oil. Drilling is a fairly complex and often risky process. Some wells must be dug several miles deep before petroleum deposits are reached. Many are now drilled offshore from platforms standing in the ocean bed. Usually the petroleum from a new well will come to the surface under its own pressure. Later the crude oil must be pumped out or forced to the surface by injecting water, gas, or air into the deposits.

Composition and Refining of Petroleum
The physical properties and exact chemical composition of crude oil varies from one locality to another. The different hydrocarbon components of petroleum are dissolved natural gas, gasoline, benzine, naphtha, kerosene, diesel fuel and light heating oils, heavy heating oils, and finally tars of various weights (see tar and pitch). The crude oil is usually sent from a well to a refinery in pipelines (see under pipe) or tanker ships.

The hydrocarbon components are separated from each other by various refining processes. In a process called fractional distillation petroleum is heated and sent into a tower. The vapors of the different components condense on collectors at different heights in the tower. The separated fractions are then drawn from the collectors and further processed into various petroleum products. One of the many products of crude oil is a light substance with little color that is rich in gasoline. Another is a black tarry substance that is rich in asphalt.

As the lighter fractions, especially gasoline, are in the greatest demand, so-called cracking processes have been developed in which heat, pressure, and certain catalysts are used to break up the large molecules of heavy hydrocarbons into small molecules of light hydrocarbons. Some of the heavier fractions find eventual use as lubricating oils, paraffins, and highly refined medicinal substances such as petrolatum.

See also petrochemicals.

History and Development of Petroleum
Petroleum has been known throughout historical time. It was used in mortar, for coating walls and boat hulls, and as a fire weapon in defensive warfare. Native Americans used it in magic and medicine and in making paints. Pioneers bought it from the Native Americans for medicinal use and called it Seneca oil and Genesee oil. In Europe it was scooped from streams or holes in the ground, and in the early 19th cent. small quantities were made from shale. In 1815 several streets in Prague were lighted with petroleum lamps.

The modern petroleum industry began in 1859, when the American oil pioneer E. L. Drake drilled a producing well on Oil Creek in Pennsylvania at a place that later became Titusville. Many wells were drilled in the region. Kerosene was the chief finished product, and kerosene lamps soon replaced whale oil lamps and candles in general use. Little use other than as lamp fuel was made of petroleum until the development of the gasoline engine and its application to automobiles, trucks, tractors, and airplanes. Today the world is heavily dependent on petroleum for motive power, lubrication, fuel, dyes, drugs, and many synthetics. The widespread use of petroleum has created serious environmental problems. The great quantities that are burned as fuels generate most of the air pollution in industrialized countries, and oil spilled from tankers and offshore wells has polluted oceans and coastlines.

UN

The name "United Nations", coined by United States President Franklin D. Roosevelt, was first used in the "Declaration by United Nations" of 1 January 1942, during the Second World War, when representatives of 26 nations pledged their Governments to continue fighting together against the Axis Powers. 

States first established international organizations to cooperate on specific matters. The International Telecommunication Union was founded in 1865 as the International Telegraph Union, and the Universal Postal Union was established in 1874. Both are now United Nations specialized agencies. 

In 1899, the International Peace Conference was held in The Hague to elaborate instruments for settling crises peacefully, preventing wars and codifying rules of warfare. It adopted the Convention for the Pacific Settlement of International Disputes and established the Permanent Court of Arbitration, which began work in 1902. 

The forerunner of the United Nations was the League of Nations, an organization conceived in similar circumstances during the first World War, and established in 1919 under the Treaty of Versailles "to promote international cooperation and to achieve peace and security." The International Labour Organization was also created under the Treaty of Versailles as an affiliated agency of the League. The League of Nations ceased its activities after failing to prevent the Second World War. 

In 1945, representatives of 50 countries met in San Francisco at the United Nations Conference on International Organization to draw up the United Nations Charter. Those delegates deliberated on the basis of proposals worked out by the representatives of China, the Soviet Union, the United Kingdom and the United States at Dumbarton Oaks, United States in August-October 1944. The Charter was signed on 26 June 1945 by the representatives of the 50 countries. Poland, which was not represented at the Conference, signed it later and became one of the original 51 Member States. 

The United Nations officially came into existence on 24 October 1945, when the Charter had been ratified by China, France, the Soviet Union, the United Kingdom, the United States and by a majority of other signatories. United Nations Day is celebrated on 24 October each year.

NLNG

The Company
Nigeria Liquefied Natural Gas Limited (NLNG) is jointly owned by  the Nigerian National Petroleum Corporation (49%), Shell (25.6%), Total LNG Nigeria Limited (15%) and ENI (10.4%). 
It was incorporated as a limited liability company on May 17, 1989, to harness Nigeria's vast natural gas resources and produce Liquefied Natural Gas (LNG) for export. 
 

Bonny Gas Transport
The company has a wholly owned subsidiary, Bonny Gas Transport Limited (BGT), which provides shipping services for the NLNG. 
BGT was established on December 10, 1989.
Nigerian National Petroleum Corporation (NNPC) 
The Nigerian National Petroleum Corporation (NNPC) was established in 1977 under the laws of the Federal Republic of Nigeria. It is the corporate entity through which the Nigerian government participates in the oil and gas industry. NNPC and its subsidiaries dominate all sectors of the industry from exploration and production to refining, pipelines, marketing, crude / product exports and petrochemicals. 
NNPC owns 49% of the shares in Nigeria LNG Limited.
Shell Gas B.V. (SGBV)
Shell Gas B.V. (SGBV) is a company incorporated under the laws of The Netherlands. In addition to its interest in Nigeria LNG, Shell Gas and Power also has interests in many of the world's major LNG production companies including those in Brunei, Malaysia, Australia and Oman. It sells over 80 billion cubic metres of gas annually.
SGBV owns 25.6% of the shares in Nigeria LNG Limited.
Total LNG Nigeria Limited 
Total is a major integrated oil and gas company active in all aspects of the petroleum industry. 
The company explores in 25 countries and has reported proven reserves of 3,639 million barrels of oil equivalent to 492 million tonnes. Of this quantity, crude oil accounts for 71% and natural gas, 29%.
Following the merger of the Totalfina group and the Elf Acquitaine group, Cleag, the parent company, was renamed Total. 
Total owns 15% of the shares in Nigeria LNG Limited.
ENI International (N.A.) NV 
 ENI is a fully integrated oil and gas company engaged in all aspects of the petroleum business. ENI is involved in exploration, development and production of oil and natural gas. It has an estimated reserve of 1.7 billion barrels of oil and 164 billion cubic metres of natural gas.
ENI owns 10.4% of Nigeria LNG Limited.
	Date
	Events

	Feb' 9, 2004
	Inauguration of The Nigeria Prize for Literature, The Nigeria Prize for Science, (worth $20,000 each), and The NLNG Charity Ball.

	Jun' 25, 2003
	First Shipment of LPG from NLNG Plant, Bonny 

	Feb', 2003
	Start-up of the LPG Facility

	Dec' 21, 2003
	Signing of the $1.6 billion loan for NLNGPlus

	Dec' 17, 2002
	First LNG Shipment from Train 3, three months ahead of schedule

	Nov' 28, 2002
	Commencement of LNG production from 3rd Train 

	Nov' 7, 2002
	Train 3 Plant Ready for Start Up

	Mar' 22, 2002
	EPC Contract Award to TSKJ for Trains 4 & 5

	Mar' 20, 2002
	Final Investment decision (FID) for Trains 4 and 5

	Oct' 1, 2001
	Commencement of Contract Year

	Sept' 30, 2001
	End of Build Up Period

	Sept' 18, 2001
	Signed Memorandum of Understanding for Micro Credit Scheme

	Feb' 4, 2001
	Export of 100th Cargo

	Sept' 21, 2000
	Plant Commissioning Ceremony 

	Aug' 5, 2000
	Export of 50th Cargo

	May 25, 2000
	Export of first spot cargo

	Apr' 4, 2000
	Export of First Condensate Cargo

	Mar' 29, 2000
	Loading of Initial Supply Period (ISP)

	Oct' 9, 1999
	Export of First Cargo

	Sept' 15, 1999
	Commencement of Production

	Aug' 1999
	Train Two Plant Ready for Start-up

	Feb' 1999
	Final Investment Decision by Shareholders for Third Train

	Sept' 1998 
	Completion of Gas Transmission System (GTS)

	Jan' 1996
	Commencement of Plant Construction

	Nov' 1995
	Final Investment Decision (FID) by Shareholders for base project

	May 17, 1989
	Incorporation of Nigeria LNG Limited


	

	

	

	Managing Director: Chris Haynes 
Deputy Managing Director: Samaila Musa Kewa
General Manager Production: Brian Buckley
General Manager Human Resources: Jonas Odocha 
General Manager Commercial: Jean-Pierre Cave
General Manager Finance: Daniel Amachree
General Manager External Relations: Siene Allwell-Brown  
General Manager BGT Shipping Services: Le Roy Yann



The Base Project
In November 1995, a Final Investment Decision (FID) was signed by the Shareholders to build a Liquefied Natural Gas Plant in Finima, Bonny Island in Rivers State. In December 1995, a consortium of engineering firms comprising Technip, Snamprogetti, M.V. Kellog and Japan Gas Corporation (TSKJ) was awarded a turnkey Engineering, Procurement and Construction (EPC) contract for the construction of the Plant, the Gas Transmission System and the Residential Area.
Construction on the plant site commenced in February 1996 and by August 1999, one of the two trains - Train 2 - was completed. 
On August 12 of that same year, the plant was ready for start-up, and production of LNG commenced on September 15. 
The second train of the Base Project, Train 1, came on stream on February 27, 2000. Train 3 came on stream in November, 2002.
Cost and Financing
The Base Project (Trains 1 and 2) which cost about $3.6 billion, was financed by NLNGs shareholders (NNPC, Shell, Total LNG Nigeria Limited and ENI International).

Shipping
The Base Project started with seven ships with cargo capacity (100%) of between 121,952 and 132, 588 cubic metres used for transporting LNG from Bonny Island to buyers in Europe and the United States of America. Six of the vessels are owned by NLNG through its wholly-owned subsidiary, Bonny Gas Transport Limited (BGT). The seventh, LNG DELTA, is chartered on a long-term basis from Shell Bermuda Overseas Limited with an option to buy.Three additional ships were built for the third train. All the 10 vessels are now used to deliver cargoes to NLNG customers. 
THE EXPANSION PROJECT
Trains 4 and 5 (NLNG Plus)
In 2000, NLNG commenced discussions with prospective buyers of the LNG volumes expected from NLNG Plus trains. 

The market was warm partly due to NLNG's reputation built over a relatively short period of trading. The marketing effort was successful. There was tremendous interest in the purchase of the NLNG Plus volumes. The Final Investment Decision on NLNG Plus was taken on March 20, 2002 while the EPC contract was awarded on March 22, 2002 to the construction consortium of TSKJ. 

Each of the new trains has a capacity of 5.15 million tonnes per annum of LNG and up to 0.5 million tonnes per annum of Liquefied Petroleum Gas (LPG).

The off-takers of NLNGPlus volumes include Shell Western LNG, Total, Iberdrola (Spain) and Transgas for European and US destinations.
 NLNGPlus is designed to further expand the Nigeria LNG complex to incorporate Trains 4 and 5. This will enable the plant to produce additional 4.0mtpa of LNG and 0.75mtpa of LPG and Condensate per train. It is expected that Train 4 will come on stream in mid 2005 while Train 5 will start-up early 2006. On completion of the NLNG Plus Project, the Nigeria LNG Plant will have an overall capacity of 17milion tonnes per annum of LNG and 3.4 million tonnes per annum of LPG.
It is estimated that Nigeria LNG Plant will require a total of 2.8 billion cubic feet per day of natural gas when all five trains become fully operational. 
In March 2002, FID was taken for Trains 4 and 5. Their features include: 
· Air-cooled C3/MR design 
· 4.1 mtpa LNG & 0.5 mtpa LPG 
· 2 X GE-7 gas turbine drive with 10 MW starter/helpers 
· Extended End flash system 
· Parallel APCI cryogenic heat exchangers 
· Higher liquefaction pressure 
· Extension of LPG jetty for LNG loading 
· Two additional GE-6 for power generation 
· Extension of LPG chilling unit (U-3700). 

Cost and Financing for NLNGPlus
The NLNG Plus project (Trains 4 and 5) is estimated to have cost US$ 2.1 Billion (excluding ship acquisition costs). NLNG mandated five international and six national banks to lead the funding of international and Nigerian facilities. The international banks are BNP Paribas, Citigroup, Credit Lyonnais, MCC and West LB. The Nigerian banks are Citibank Nigeria, First Bank of Nigeria, FSB International Bank, Guarantee Trust Bank, Union Bank of Nigeria and United Bank for Africa.
The International Facilities comprise four international commercial bank loans supported by Export Credit Agency (ECA) guarantees or insurances totalling US$ 620 million with an eight year maturity period (the ECA facilities). 
These were accompanied by an uncovered international bank loan of US$180 Million with a 6.0 year maturity, creating a ratio between ECA outstandings to international facilities outstandings of at least 77.5:22.5. The ECAs involved in this financing are US EXIM, ECGD, SACE and Gerling NCM (formerly NCM).
Shipping for Trains 4 and 5
BGT was required to provide four of the eight ships for Trains 4 and 5 volumes. For these, the company raised $460 Million, signed March 21, 2003, to partly fund the construction of the vessels. This facility was arranged by ABN AMRO Bank, Credit Lyonnais, Fortis, ING Bank, HVB, Verein und West Bank and West LB.
The balance of $282 million came from internally generated cash flows and shareholders' support.
Trains 4 and 5 (NLNG Plus) Gas Supply Agreement   
· 231/3 % by NNPC/SPDC/NAOC/EPNL Joint venture, with SPDC (Shell Affiliate) as operator. 
· 231/3 % by NNPC/NAOC/PONCL Joint Venture, with NAOC as operator. 
· 231/3 % by NNPC/EPNL/Joint Venture, with ENPL (TOTALFINAELF Affiliate) as operator.
NLNG Train Six 
This project will require an additional 670MMscfd of feedgas, bringing the total gas requirement of the 6-train complex to 3500 

Trains 1 and 2 Customers
NLNG base project consists of two trains with a total contract quantity of 7.22 bcm/y. These volumes have been committed to the following buyers in Europe:-
· ENEL 3.5bcm 
ENEL's offtake from Nigeria LNG Base project is 3.50BCM/Y. The LNG is delivered through the Gaz de France receiving terminal at Monitor-de-Bretague in France. ENEL takes delivery of its gas in Italy through a "swap" arrangement.
· Gas Natural 1.6bcm 
Gas Natural/Enagas is the leading gas group in Spain and one of the leading gas groups worldwide by volume of gas distributed. Gas Natural is committed to 1.6bcm of LNG from the Base Project.
· Transgas 0.42 
Transgas undertakes the import and transmission of gas into the Portuguese market.
Transgas has committed to 0.42BCM/Y of LNG from the base project.
· BOTAS 1.20 bcm 
Botas Petroleum Pipeline Corporation was established by the Turkish Petroleum Corporation in August 1974, as a vehicle to transport Iraqi crude oil to the Gulf of Iskenderum. Botas's offtake from Nigeria LNG base project is 1.20BCM/Y.
· GAZ de France 0.50 
Gaz de France will receive 0.50BCM/Y of LNG from the base project. Gaz de France is one of the world's leading operators in the natural gas industry.
Nigeria LNG exported its first LNG cargo on 9th October 1999 and on 19th October, this first cargo was delivered at the receiving terminal of ENEL at Montoir in France. As at February 2003, NLNG had loaded 318 LNG cargoes to its long-term customers since inception.

Compared to the plan to load 103 LNG cargoes, 107 cargoes were loaded in 2002.  Four out of the 107 cargoes were sold as spot cargoes.  
Train 3 (Customers)
Train 3 also known as Expansion Project, began operation during the fourth quarter of 2002. The design capacity of the third train guarantees the delivery of 3.7bcm/y. 21-year LNG Sales and Purchase Agreements have been executed with the following for the 3.7 bcm/y volume of LNG to be produced by this train.
	Gas Natural (2.7)
	Transgas (1.0)


· This makes Nigeria LNG Limited the largest supplier of LNG to Portugal.
Trains 4 and 5 (Customers)
Start-up of Trains 4 and 5, also known as NLNG Plus, is scheduled for mid 2005. The design capacity of trains 4 & 5 is 10.3 bcm/y. NLNG has already signed four new 20-year SPAs for 5.5 BCM with the following buyers:
· Transgas (2 bcm) 
· Eni SpA (1.5 bcm) 
· Shell West (1.5 bcm) 
· Ibedrola (0.5 bcm) 
In addition, NLNG has entered into two MOUs with Shell West and ENEL for the remaining volumes. Discussions are currently on to convert the MOUs into SPAs.
Loading Terminal
Each of the vessels are loaded via the jetty from Nigeria LNG in Bonny Island. All vessels are fully compatible with the loading terminal and all discharge terminals.
 

Discharge Terminals
LNG is delivered to three ports in Europe:
· Montoir de Bretagne in France (servicing Gaz de France and ENEL) 

· Huelva in Spain (for Transgas, Enagas and Gas Natural), and 

· Marmara Ereglisi in Turkey (Servicing Botas) 

Montoir de Bretagne, France
In operation since 1981, Montoir de Bretagne has three 120,000m3 storage tanks. Montoir will service Gaz de France and ENEL for their total contracted offtake of 4.0bcm per annum. Average voyage time from Bonny Island to Montoir is 91/2 days.
 

Huelva, Spain
Owned and operated by Enagas since 1988, the terminal consists of one LNG jetty and two storage tanks with total capacity of 165,000m3 as well as a truck loading facility. Huelva has a maximum discharge rate from each vessel of 12,000m3 per hour. Huelva will service Transgas, Enagas and Gas Natural for a total contracted offtake of 5.65bcm per annum. Average voyage time from Bonny Island to Huelva is 71/2 days.
Marmara Ereglisi, Turkey
Marmara Ereglisi has been owned and operated by Botas since 1989. The terminal consists of one LNG jetty and three storage tanks with a total capacity of 255,000m3. Marmara has a maximum discharge rate from each vessel of 11,000m3 per hour. It services Botas for a total contracted offtake of 1.2 bcm. Average voyage time from Bonny Island to Marmara is 12 days.
New terminals for trains 4 and 5 Customers
· Sines 
To serves ENI S.p.A for a total contracted offtake of 1.5 bcm.
 

· Lake Charles 
To serves Shell Western LNG Limited for a total contracted offtake of 1.5 bcm. It consists of one LNG jetty and three storage tanks with total capacity of 95,000m3. Lake Charles has a maximum discharge rate from each vessel of 12,500m3 per hour.
· Cove Point 
To be used by Shell Western LNG Limited for its total contracted offtake of 2.3 bcm under NLNG Plus MoU.
· Altamira 
Will also be used by Shell Western LNG Limited for the 2.3 still under MoU.
The plants have been performing above design capacity since start-up of the facilities so that LNG supplies to long-term buyers have exceeded the contractual quantities. The LNG produced in excess of the planned quantities is sold as "spot" cargoes.
Master Sales and Purchase Agreements (SPAs) exists between NLNG and these four companies:
· CMS Marketing services & Trading Company 

· Coral Energy Resources L.P 

· BP Gas Marketing Limited 

· TotalFinaElf 

NLNG has been trading with these four companies and would in due course sign more Master SPAs with other prospective buyers for spot cargo deliveries to North America and Europe. 
NLNG delivered its first spot cargo in June 2000 to CMS. As at June 2002, the company had achieved 16 spot sales. 
NLNG has equally signed Master Free On Board (FOB) SPAs with BP Gas Marketing Limited, GdF, TotalFinaElf and Golar LNG GdF. As at June 2002, two FOB cargoes had been sold.
Trains 1 and 2
LNG Long Term Sales
NLNG Limited has Sales & Purchase Agreements (SPAs) with five European buyers. Each contract has 22 1/2 years duration.
The buyers are Enel of Italy, Gas Natural SDG SA of Spain, Botas of Turkey, Gaz de France of France (GdF) and Transgas of Portugal. 
Enel's agreement is for the purchase of 3.5 bcm per annum. Gas Natural, Botas, Gas de France and Transgas will purchase 1.6, 1.2, 0.5, and 0.42bcm per annum respectively.
LNG Sales / Delivery Points
ENEL of Italy 3.5bcm/PA Montoir Terminal
Gas Natural of Spain 1.6bcm/PA Huelva Terminal 
BOTAS of Turkey 1.2bcm/PA Marmara Ereglisi Terminal
GAZ de France 0.5bcm/PA Montoir Terminal 
TRANSGAS of Portugal 0.5bcm/PA Huelva Terminal
 

Condensate Sales
Nigeria LNG Limited has also been marketing its other product, Condensate, through term FOB contracts, usually lasting 12 months following an International Bidding Exercise.
The first two such contracts were signed with Shell Western Supply & Trading Company Limited. The third was with Vitol. The company has an existing contract with Trafigura Beheer B.V. which will expire in September, 2004. 
Train 3
For the Third Train, LNG Sales and Purchase Agreements have also been signed with Gas Natural SDG SA of Spain for 2.7 bcm per annum and Transgas of Portugal for 1.0 bcm per annum for 22 ½ years. The Train began production in late 2002.
Liquefied Petroleum Gas (LPG)
NLNG began exporting of a new product - LPG - in June, 2003, which is sold FOB under 12 months term contracts. 
Trains 4 and 5 (NLNG Plus)
In 2000, NLNG commenced discussions with prospective buyers of the LNG volumes expected from NLNG Plus trains. 
The market was warm partly due to NLNG's reputation built over a relatively short period of trading. The marketing effort was successful. There was tremendous interest in the purchase of the NLNG Plus volumes. The Final Investment Decision on NLNG Plus was taken on March 20, 2002 while the EPC contract was awarded on March 22, 2002 to the construction consortium of TSKJ. 
Each of the new trains has a capacity of 5.15 million tonnes per annum of LNG and up to 0.5 million tonnes per annum of Liquefied Petroleum Gas (LPG).
The off takers of NLNG Plus volumes include Shell Western LNG, Total, Iberdrola (Spain) and Transgas for European and US destinations.
Environment Friendly 
The two-train base project can process associated gas in quantities up to 40% of its feedstock. 
When the LPG processing facilities associated with the third train are completed in 2003, all three trains will have the flexibility of utilising 100% associated gas feedstock and as a result, will reduce the flaring of gas in Nigeria, estimated to be around 2.5 billion standard cubic feet daily. In 1998, Nigeria flared 21 bcm of Associated Gas (AG) which accounted for about 20% of the world's gas flaring estimates that year and 38% among OPEC member countries. 
Nigeria's total annual crude oil production is accompanied by associated gas of about 40 bcm per annum, of which 80% is flared. With changes in government gas policies and introduction of various incentives to promote gas utilisation coupled with the government's 'flare-out' target of 2008, a number of domestic and export gas projects are at different stages of development in the country. 
The largest and the most successful of these gas project investments has so far been that of Nigeria LNG. 
The following graphs illustrate the expected increase in the quantity of Associated Gas production that will be utilised in feeding the Expanded NLNG (Train 3) Plant as well as the impact NLNG's operations is expected to have on the total amount of gas flared today in Nigeria. 
Consequently, with the coming on stream of NLNG's Train 3 and subsequent expansions, NLNG would contribute significantly to improving the global greenhouse gas emissions by its utilising Associated Gas that would otherwise have been flared.  
 Environmental Conservation 
In fulfilment of its policy on conservation of the environment, Nigeria LNG has established a nature park in Bonny Island to preserve the culture and natural environment of its host communities. The site of the Nature Park is the natural habitat of the hippopotami, now rare in Nigeria, and other interesting flora and fauna endemic to Bonny Island. 
Based on its policy of giving due regard to environmental conservation in all areas of its operations, Nigeria LNG, having completed an Environmental Impact Assessment (EIA) of the Bonny plant and the GTS route, set up the machinery to develop a workable Environmental Management Plan (EMP) to minimise environmental consequences of its operations.
Objectives of the EMP
· Ensure compliance with legislation and NLNG company policy

  Integrate environment fully into business
  Rationalise and streamline environmental activities to add value to efficiency and effectiveness 
  Achieve, enhance and demonstrate sound environmental performance built around the principle of continuous improvement.
  Encourage and achieve the highest performance and response from individual employees and company
  Provide standards for overall planning, operation, audit and review
  Enable management establish priorities
  Be applicable throughout the organisation 

The Health, Safety and Environment efforts of the Company are set at international standards and are closely monitored by national environmental authorities.
BGT
Bonny Gas Transport (BGT) was established in 1989, following the incorporation of Nigeria LNG Limited, to take care of the shipping arm of the project. 
The company was set up in Bermuda with an ordinary equity holding from Nigeria LNG Limited and preferential equity holding from the sponsors- NLNG shareholders.
The Base Project started with seven ships with cargo capacity (100%) of between 121,952 - 132, 588 cubic metres used for transporting LNG from Bonny Island to buyers in Europe and the United States of America. Six of the vessels are owned by NLNG through its wholly-owned subsidiary, Bonny Gas Transport Limited (BGT). The seventh, LNG DELTA, is chartered on a long-term basis from Shell Bermuda Overseas Limited, with an option to buy.
Three additional ships were built for the third train. All the 10 vessels are now used to deliver cargoes to NLNG customers. Eight additional ships are required to meet the distribution requirements of the project's increased capacity the NLNG Plus, also known as Trains 4 and 5. 
Hyundai Heavy Industries, South Korea is currently constructing four of the NLNG Plus vessels. Delivery will commence November, 2004. The other four ships will be chartered from Bergesen DY. ASA of Norway. 
Daewoo Shipyard in South Korea is currently building them. 
Shipping Performance of BGT (2003)
· Delivered 123 cargoes out of a total of 152 NLNG cargoes. 

· Travelled 1,064,631 nautical miles. 

· 94% availability in 2003.

Colossus computer

In the history of cryptography, the Colossus was the first programmable (to a limited extent) digital electronic computer. In World War II, Colossus was used for breaking the German Lorenz SZ 40/42 machine, codenamed "Tunny" by the British. Colossus was designed by Tommy Flowers at the British Post Office Research Station, Dollis Hill.

Colossus was preceded by several computers, many first in some category. Zuse's Z3 was the world's first functional fully program-controlled computer, and was based on electromechanical relays, as were the (less advanced) Bell Labs machines of the late 1930s (George Stibitz, et al). The Atanasoff Berry Computer of circa 1937 was electronic and arguably the first working digital computer, but wasn't programmable. Assorted analog computers were semiprogrammable, some of these much predated the 1930s (eg, Vannevar Bush). Babbage's Analytical engine antedated all these (in the mid-1800s), and was both digital and programmable, but was only partially constructed and never functioned at the time (a replica of his Difference engine No. 2, built in 1991 does work, however). Colossus was the first combining all of digital, (partially) programmable, and electronic.

Purpose

The Colossus was designed for cryptanalysis to assist the reading of messages encrypted using the Lorenz SZ 40/42 machine, used for securing high-level German communications. These machines were in the spirit of those first proposed by Colonel Parker Hitt of the US Army around WWI. The Lorenz machine generated a pseudo-random stream of bits, grouped in fives — a stream cipher. However, the keystream produced by the machine exhibited a statistical bias deviating from that would be expected from random; Colossus exploited these statistical weaknesses.

Origins

The idea for Colossus developed out of a prior project which produced a special purpose opto-mechanical comparator machine called the Heath Robinson, and its successors the Old Robinson and Super Robinson. The main problem with the Robinsons was synchronising two paper tapes, one punched with the enciphered message, the other representing the patterns produced by the wheels of the Lorenz machine, that tended to stretch when being read at over 1000 characters per second.

Colossus dispensed with the second tape by generating the wheel patterns electronically, and could process 5,000 characters (40 feet / 12m of tape) per second. Colossus Mark 2 was simpler to operate as well as being more advanced, and so greatly speeded the deciphering process, which was largely still carried out by hand. It included the first ever use of shift registers, enabling five simultaneous tests, each involving up to 100 Boolean calculations, on each of the five channels on the punched tape; i.e. up to 12.5 million calculations per second. It was not only able to break the wheel patterns (wheel breaking), but could also determine pin patterns (pin breaking). Both models were programmable using switches and plug panels, in a way the Robinsons had not been.

It started early in 1943 and the first version of the machine (Mark 1 Colossus) was finished and installed by about January 1944, to be followed by the improved Mark 2 Colossus in June 1944. Ten Mark 2 Colossus machines were in use at Bletchley Park by the end of the war. Most were destroyed after the war as part of 'protecting secrets' although two survived for many years and were used during the cold war.

Design and operation

Colossus used state-of-the-art vacuum tubes (valves), thyratrons and photomultipliers to optically read a paper tape and then applied a programmable logical function to every character, counting how often this function returned "true". Although valves were generally considered to be liable to high failure rates it was recognised that failure occurred at power on and off so the Colossus machines, once turned on, were never powered down until the end of the war.

The Colossus was efficient for its purpose. Even in 2004, Tony Sale notes that "Colossus is so fast and parallel that a modern PC programmed to do the same code-breaking task takes as long as Colossus to achieve a result!".

While Colossus featured limited programmability and was the first of the electronic digital machines to do so, it was not a true general purpose computer, not being Turing-complete. It was not then realized that Turing-completeness was significant; most of the other pioneering modern computing machines were not either (e.g. the ABC machine, the Harvard Mark I electro-mechanical relay machine, the Bell Labs relay machines (by George Stibitz et al), Konrad Zuse's first two designs, and so on). The notion of a computer as a general purpose machine, and not simply a massive calculator devoted to solving difficult but single-minded problems, did not become prominent until many years later.

Influence

The use to which the Colossi were put was of the highest secrecy, and the Colossus itself was highly secret. It therefore had little influence on the development of later computers; being unknown. EDVAC was the early design which had the most influence on subsequent computer architecture. Colossus documentation and hardware were classified from the moment of their creation and remained so after the War.

After the war Winston Churchill specifically ordered the destruction of the Colossus machines into 'pieces no bigger than a man's hand'; Tommy Flowers personally burned blueprints in a furnace at Dollis Hill. However, two machines continued in use after the war at GCHQ in Cheltenham, until their destruction in the 1960s.

Information about Colossus emerged publicly in the late 1970s after the secrecy imposed by the Official Secrets Act ended in 1976. Thus, Colossus could not be included in the history of computing hardware for many years. Newman and his associates also were deprived of the recognition they were due.

A 500-page technical report on Colossus — entitled General Report on Tunny — was released by GCHQ to the national Public Record Office in October 2000; a section is available online [1] (http://www.codesandciphers.org.uk/documents/newman/newmix.htm).

Reconstruction

In May 2004, the construction of a replica of a Colossus Mk II was completed by a team led by Tony Sale. It currently is on display in the Bletchley Park Museum in Milton Keynes, Buckinghamshire.

NUCLEAR POWER

Nuclear power 
After World War II, governments instituted a search for peaceful uses for nuclear energy. Comic books on "the atom" informed children that the atomic energy in a steamship ticket is enough to circle the globe hundreds of times, raising the expectations of a generation. Scientists designed nuclear reactors that some expected would become sources of unlimited power.

According to Lewis Strauss, chairman of the Atomic Energy Commission (AEC) in 1954, electricity from nuclear power would be "too cheap to meter."

The initial use of nuclear reactors was not peaceful, however. The first energy-producing reactors powered nuclear submarines, first launched by the United States in January 1954.

The Soviet Union completed in June 1954 a small reactor that delivered the first peaceful application of nuclear energy, but not in practical amounts. In the United States, experimental and submarine reactors were connected to the electric power grid in June 1955. In England a 50,000-kilowatt reactor, known as Calder Hall, started operation in October 1956.

Since then, nuclear reactors have been built in many countries. In some, such as Japan and France, nuclear power is now the main source of energy. This development made these countries independent from the use of imported oil, supplies of which can be disturbed by political crises.

Enthusiasts have heralded nuclear energy as ecologically sound because it does not produce carbon dioxide that causes global warming. However, the partial meltdown of a nuclear reactor at the Three Mile Island power plant near Harrisburg, Pennsylvania, in 1979 and the reactor explosion in Chernobyl (Ukraine) in 1986 showed that nuclear energy carries with it the potential for disaster. A second problem is cost; despite Strauss's prediction, nuclear energy is more expensive to generate than energy from fossil fuel. A third major problem is disposal of radioactive waste fuel, some parts of which remain dangerously radioactive for thousands of years.

During the 1970s, engineers began to design nuclear reactors to incorporate passive safety systems. Such systems use cooling methods that rely on gravity alone and do not require pumps that can break down. In one design, reactor vessels would be submerged in tanks of boron-laced water that would flood the reactor immediately in the case of a problem, stopping the nuclear reactions. But in the United States, at least, such designs have not been carried out. Only two new power plants have been built in the United States since 1990, partly as a result of concern for their safety, but also for economic reasons. Despite this, the United States remains the leader both in number of operating reactors and power generated.

A new concern surfaced after September 11, 2001, when it became apparent that terrorists commandeering airplanes might crash into a nuclear power plant or might try to damage such a plant with conventional explosives. Even surface dumps for nuclear waste could damage a wide region around them if struck with a large bomb. Calls for shutting down plants near heavily populated regions increased.

	Country
	Number
	Year of first test

	United States
	10,240
	1945

	Russia (formerly the Soviet Union)
	8,400
	1949

	People's Republic of China
	390
	1964

	France
	350
	1960

	United Kingdom
	200-300
	1952

	India
	60-90
	1974

	Pakistan
	55-250
	1998


Major Nuclear Power Plant Accidents
December 12, 1952

A partial meltdown of a reactor's uranium core at the Chalk River plant near Ottawa, Canada, resulted after the accidental removal of four control rods. Although millions of gallons of radioactive water poured into the reactor, there were no injuries. 

October 1957

Fire destroyed the core of a plutonium-producing reactor at Britain's Windscale nuclear complex - since renamed Sellafield - sending clouds of radioactivity into the atmosphere. An official report said the leaked radiation could have caused dozens of cancer deaths in the vicinity of Liverpool.

Winter 1957-'58

A serious accident occurred during the winter of 1957-58 near the town of Kyshtym in the Urals. A Russian scientist who first reported the disaster estimated that hundreds died from radiation sickness. 

January 3, 1961

Three technicians died at a U.S. plant in Idaho Falls in an accident at an experimental reactor. 

July 4, 1961

The captain and seven crew members died when radiation spread through the Soviet Union's first nuclear-powered submarine. A pipe in the control system of one of the two reactors had ruptured. 

October 5, 1966

The core of an experimental reactor near Detroit, Mich., melted partially when a sodium cooling system failed. 

January 21, 1969

A coolant malfunction from an experimental underground reactor at Lucens Vad, Switzerland, releases a large amount of radiation into a cave, which was then sealed. 

December 7, 1975

At the Lubmin nuclear power complex on the Baltic coast in the former East Germany, a short-circuit caused by an electrician's mistake started a fire. Some news reports said there was almost a meltdown of the reactor core.

March 28, 1979

Near Harrisburg, Pennsylvania, America's worst nuclear accident occurred. A partial meltdown of one of the reactors forced the evacuation of the residents after radioactive gas escaped into the atmosphere.

February 11, 1981

Eight workers are contaminated when more than 100,000 gallons of radioactive coolant fluid leaks into the contaminant building of the Tennessee Valley Authority's Sequoyah 1 plant in Tennessee. 

April 25, 1981

Officials said around 45 workers were exposed to radioactivity during repairs to a plant at Tsuruga, Japan. 

April 26, 1986

The world's worst nuclear accident occurred after an explosion and fire at the Chernobyl nuclear power plant. It released radiation over much of Europe. Thirty-one people died iin the immediate aftermath of the explosion. Hundreds of thousands of residents were moved from the area and a similar number are belived to have suffered from the effects of radiation exposure.

March 24, 1992

At the Sosnovy Bor station near St. Petersburg, Russia, radioactive iodine escaped into the atmosphere. A loss of pressure in a reactor channel was the source of the accident.

November 1992

In France's most serious nuclear accident, three workers were contaminated after entering a nuclear particle accelerator in Forbach without protective clothing. Executives were jailed in 1993 for failing to take proper safety measures.

November 1995

Japan's Monju prototype fast-breeder nuclear reactor leaked two to three tons of sodium from the reactor's secondary cooling system.

March 1997

The state-run Power Reactor and Nuclear Fuel Development Corporation reprocessing plant at Tokaimura, Japan, contaminated at least 35 workers with minor radiation after a fire and explosion occurred.

September 30, 1999

Another accident at the uranium processing plant at Tokaimura, Japan, plant exposed fifty-five workers to radiation. More than 300,000 people living near the plant were ordered to stay indoors. Workers had been mixing uranium with nitric acid to make nuclear fuel, but had used too much uranium and set off the accidental uncontrolled reaction.

Liquified petroleum gas

Encyclopedia


liquefied petroleum gas or LPG, mixture of gases, chiefly propane and butane, produced commercially from petroleum and stored under pressure to keep it in a liquid state. The boiling point of liquefied petroleum gas varies from about −44°C to 0°C (−47°F to 32°F), so that the pressure required to liquefy it is considerable and the containers for it must be of heavy steel. When prepared as fuel, LPG is largely propane; common uses are for powering automotive vehicles, for cooking and heating, and sometimes for lighting in rural areas. LPG is an attractive fuel for internal-combustion engines; because it burns with little air pollution and little solid residue, it does not dilute lubricants, and it has a high octane rating.
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WordNet


Note: click on a word meaning below to see its connections and related words. 

The noun liquefied petroleum gas has one meaning:

Meaning #1: hydrocarbon gases, usually propane or butane, kept under pressure
  Synonym: bottled gas
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Liquified petroleum gas 

Liquid Petroleum Gas (LPG or LP Gas) is a mixture of hydrocarbon gases used as a fuel in heating appliances and vehicles, and increasingly replacing fluorocarbons as an aerosol propellant and a refrigerant to reduce damage to the ozone layer. The gases are a mix of propane and butane usually with propylene and butylenes present in small concentration. A powerful odorant, ethyl mercaptan, is added to these so that leaks can be detected easily. LPG is manufactured during the refining of crude oil, or extracted from oil or gas streams as they emerge from the ground.

It becomes liquid at room temperature at 6 bar pressure, so it is supplied in pressurised steel bottles. These are usually filled to 85% of their capacity with the liquified gas to provide room for the gas to expand if the bottle gets hot. The liquified gas has an expansion ratio of about 250:1.

LPG was first produced in 1910 by Dr. Walter Snelling, and the first commercial products appeared in 1912. It currently provides about 3% of the energy consumed in the United States.

LPG or 'Autogas' is widely used as 'green fuel' for car engines as it decreases exhaust emissions. It has a RON of 110 and an energy content of 95475 BTU/gallon. Toyota made a number of LPG engines in their 1970s M, R, and Y engine families.

LPG as cooking fuel in India

According to the 2001 Census of India, 17.5% of Indian households or 33.6 million Indian households used LPG as cooking fuel in 2001. [1] (http://www.censusindia.net/2001housing/S00-018.html) 76.64% of such households were from urban India making up 48% of urban Indian households as compared to a usage of 5.7% only in rural Indian households. LPG is subsidised by the government. Increase in LPG prices has been a politically sensitive matter in India as it potentially affects the urban middle class voting pattern.

LPG stands for Liquefied Petroleum Gas
The most important reasons for using LPG fuel are as follows:

· Environmental and pollution issues
LPG is a world-wide, environmentally friendly, fuel and is comparatively clean both from the standpoint of
carbon emissions and low hydrocarbons (70% of those of petrol), but equally importantly contains no PM10 toxic pollution/poison (smuts) most often ignored when comparisons are made with diesel engines (it’s the black stuff that you see coming from even the newest diesel vehicle tail pipes). 

· Your engine
Internal engine deposits are less for all new, or at least healthy, petrol engines, so engine life is substantially increased due to reduced wear and tear on your engine. 

· LPG is otherwise a waste by-product
As it is a by-product of oil production it would otherwise be burned off in the refining process and be wasted as an energy source. 

· The Knock or octane rating
The octane rating for LPG is very high compared to other fuel (LPG ± 110 octane. Regular-grade petrol ± 92 octane and premium-grade petrol ± 95 octane). 

· Storage.
LPG is easy to store as a liquid at ± 6 bar. (relatively low pressure and relatively very safe). This makes low cost tank options available, and allows good levels of fuel storage capacity. 

· Oh and it’s a lot cheaper too !!
And it’s most likely to remain that way for some considerable time as the governments of the world face
higher and higher pollution taxes and environmental pressures. Last year hundreds of thousands of vehicles were converted world-wide, and in the UK 20,000 were converted. This year is set to see this figure rise by at least ten fold. 

The essential components and basic understanding of an LPG system
· An (R67E certificated) LPG storage tank with all installed 4 hole fittings
(Ellipsoid or Cylinder) available for boot/load-space mounting or under floor mounting (petrol tank area with additional petrol tank in inner wing). Spare-wheel tanks are also available. We do not recommend the under-sill tanks (offered by others) due to ground clearance problems, fitting difficulty, bracketing costs, filling and gauge accuracy issues and the high addition to conversion costs coupled with their poor capacity. 

· 3 separate electronic cut-off valves
These default to being closed unless powered up, so shutting off supply when the engine stops or the vehicle is not in use (standard in most good systems), and thus prevent gas seepage over time. 

· A regulator/vaporiser
Regulator to vaporise the liquid gas and regulate the amount of LPG that goes to the engine. (the regulator working principal is not dissimilar to the basic functions of a Divers Breathing Mask (demand valve) in operational terms (for V8 the Tandem one is essential to give passive (economic) fuelling at low rpm and cruise, plus full capacity flow/power when the occasional kick down is required. 

· A mainline flow adjuster
To adjust the LPG system to the engine (can also be further Lambda & throttle-pot controlled via a stepper motor for further efficiency). 

· A mixer (supply ring)
To mix the LPG fuel with air before it enters the engine. Normally mounted on the carb or injection plenum intake. 

· A petrol delivery shut-off system
At its most basic for carburettor models, or at injection levels, an injector simulator system for Efi Models which has the additional ability to fool the engine management (when on LPG) rather than shut it down which would cause engine management problems and default situations, especially with later engine management types (chipping is needed in all Gems applications). 

· An ‘LED’ indicator and switch
To give a displayed indication of fuel level and to allow switching between LPG and Petrol use, also to offer the ability to choose between LPG or Petrol start (both options available). 

· Idle and mixture adjustment ability
These are located on the Vaporiser, with computer hook-up ability for basic system settings and emissions criteria adjustments. 

· All fittings, nuts and bolts and instructions
Brackets, stainless steel tank straps (where appropriate), tubing , LPG supply, filling lines and gas-type tubing, filler, instructions, adapter’s code of practice details, and additional details regarding our installation expectations to exceed the safety levels and issues of the LPG COP 11. 

Using LPG with a diesel engine has always been considered impossible. The only option was to add an ignition system to the engine to ignite the LPG, thus making it unable to run on Diesel.
Now there are a few specialist companies developing systems that combine LPG and Diesel into a Dual-Fuel system. This allows the engine to be run on Diesel alone or a Diesel/LPG mixture. The proportion of LPG used can be varied to either give maximum efficiency or additional power.

Obviously the cost savings for this kind of Dual Fuel set up are not as great as a Petrol/LPG system because you always have to run with a proportion of Diesel - which is taxed much higher - but the more LPG you can put into the mixture the less tax you will be paying. Obviously there are some limitations; a Diesel engine is not designed to run on LPG and if you start to add too much to the mix you will upset the running of the engine and possibly damage it.

On the other hand the LPG actually makes the engine more efficient by burning a higher proportion of diesel than it would normally do, greatly reducing emmissions.

Below we detail two such systems currently available. The IWEMA system is still under development but we actually got to drive a pick-up that had been converted by Arun Autogas in West Sussex with an American built system and the results were amazing.

