How many of you are familiar with the Eurotunnel Project? The tunnel under the English Channel from Great Britain to France. This project was essentially two project teams tunneling under the English Channel with a goal of meeting in the middle. 
 
DQ- What kind of challenges did this project face with regard to project management tools and techniques?
 

 

INTRODUCTION
 
The Eurotunnel transport system, linking the UK and France, comprises of three tunnels under the Channel, each approximately 50 km long. The tunnels lie on average 40 m below the Channel seabed.
 
The Tunnel is linked to the UK and French motorway networks: the London-bound M20, and the A16 in France, taking traffic northbound towards Lille and Belgium and southbound to Normandy and Paris. Eurotunnel's shuttles between Folkestone and Calais/Coquelles operate round the clock, traveling at up to 140 kph through the tunnel, and are unaffected by sea conditions. With a crossing time of 35 minutes, Eurotunnel offers a fast, flexible and reliable service.
 
Eurotunnel's services began in 1994. Eurotunnel's mission is "to be Europe's finest transportation service, unparalleled in customer satisfaction, in reliability and with an outstanding safety record, the route of choice across the Channel. As operators of a remarkable feat of engineering, the Channel Tunnel, Eurotunnel is in business to provide drivers and passengers of cars and trucks with the fastest, simplest and most efficient link between Kent and Nord Pas-de-Calais as well as a no delay, all-weather conduit for passenger and freight trains between Britain and the Continent. Eurotunnel maximizes this business through additional activities in retail sales, telecommunications and property development."
 

 

THE EUROTUNNEL BACKGROUND
 
13,000 years ago Britain was still naturally connected to continental Europe. It was Nicolas Desmarets, an 18th-century French geologist who first recognized this and so paved the way for the idea of a fixed link between England and France.
 
The true pioneer of the Channel Tunnel was the mining engineer Albert Mathieu who in 1802 designed the first major fixed link - apparently considered with interest by Napoléon Bonaparte. The plan was to dig a tunnel comprising two levels: the upper level consisting of a paved thoroughfare for stagecoaches, the lower level being designed to collect the seepage water. The plan also included lighting by oil-lamps and ventilation by several shafts protruding at regular intervals above the water. In 1803, the Englishman Henri Mottray proposed a submerged tunnel, made up of assembled metal sections. However, this project posed two major problems: corrosion and resistance to water pressure.
 
After 1830, with the advent of steam trains and the construction of the rail network in Britain, ideas for a rail link started to emerge. In the mid-19th century Thomé de Gamond, a French mining engineer, spent 30 years working on the fixed link project. In all, he proposed seven schemes: the first was a submerged tube tunnel, this was followed by proposals for causeways and finally, for a bored tunnel (1851). He then began a long exploration program and on three occasions dived without a suit more than 30 meters to the Channel seabed. In 1855 he finalized his project and proposed a route for the undersea link from cap Gris-Nez to East Wear Bay (between Folkestone and Dover). In 1856 he submitted the proposal to Napoléon III, who was a childhood friend. It was well received, both by the French and the British. Nevertheless Lord Palmerston is reported to have exclaimed: "What? You wish to make us contribute towards a scheme, the purpose of which is to reduce the distance we find already too short!" In 1858 discussions were halted by a cooling of relations between Britain and France, but by the 1860s they had resumed.
  

The first attempt at tunnel excavation began in 1880, when the 'Beaumont & English' tunnel boring machine dug limited undersea tunnels on both sides of the Channel. The project was undermined by Sir Garnet Wolseley who set British public opinion against the tunnel by claiming that it would increase the risk of invasion. On 12 August 1882 after 1883 meters had been dug on the UK side, and 1669 meters on the French side, the work was halted...
 
The idea of a fixed link nevertheless continued to exercise the minds of engineers between the 1880s and 1945, but all the projects remained on the drawing board. 

In 1955 there was a dramatic turn of events - the British Defense Minister announced he no longer opposed the project on military grounds. On 16 July 1957 a Channel Tunnel study design group was formed.
 
In 1960 the group proposed a railway tunnel system comprising two main tunnels and one service tunnel, the three tunnels being connected by cross passages. After lengthy negotiations between Britain and France, the project was officially launched in 1973.
 
On 20 January 1975 however, due to financial difficulties precipitated by the fuel crisis, it was announced that the project was to be abandoned. Construction work was halted and the matter shelved.
 
The idea resurfaced in 1978, when a small-diameter rail tunnel was proposed.

In 1980 the British stipulated there should be no commitment of public funds. Then on 11 September 1981 Margaret Thatcher and François Mitterrand approved the resumption of studies. On 30 November 1984, the British and the French governments indicated their joint intention to draw up an invitation to private promoters for the construction and operation of a cross-Channel fixed link, without public funding. This invitation was issued in March 1985 and four serious proposals were submitted by the deadline of 31 October 1985.
 
The four rival projects
 
- Europont: this project, a bridge with 5000 meter spans suspended by means of Kevlar cables, was soon eliminated because of its projected cost (£6 billion) and the fact that it was based on untried techniques;
 
- Euroroute: this proposal comprised both a drive-through bridge and tunnel system with artificial islands and a bored undersea rail tunnel;
 
- Channel Expressway: a last minute submission by James Sherwood, the American owner of Sealink (UK), this project consisted of road and rail tunnels;
 
- Eurotunnel: this proposal was submitted by the Channel Tunnel Group Ltd/France Manche SA (CTG-FM), later renamed Eurotunnel. This bid was based on the 1972-75 project, with twin rail tunnels with shuttle trains to carry road vehicles, and a third tunnel running between the two.
 
On 20 January 1986, Margaret Thatcher and François Mitterrand announced in Lille Town Hall that the Channel Tunnel Group-FM bid had been selected. Three weeks later on 12 February, Sir Geoffrey Howe and French Foreign Minister Roland Dumas signed the Franco-British treaty in Canterbury. On 14 March the Concession was awarded, granting the two concessionaires "jointly and severally...the right and the obligation to carry out the development, financing, construction and operation" of the tunnel. At the same time, the Intergovernmental Commission and the Safety Authority were set up with specific responsibility for relations between the two governments and the concessionaires. The concession was initially awarded for 55 years to 2042 and later extended to 65 years and then to 99 years in December 1997. On 29 July 1987 Margaret Thatcher and François Mitterrand ratified the Fixed Link Treaty, paving the way for the Channel Tunnel to become a reality.
 

 

THE EUROTUNNEL PROJECT OVERVIEW
 
The Eurotunnel construction contract covered the design and construction of the Channel Tunnel and the supply of the transport system (including shuttles). It was a "turnkey" contract and was awarded by Eurotunnel to the construction consortium Transmanche Link (TML), formed from two joint ventures, Translink (UK) and Transmanche Construction (France), bringing together 10 major British and French construction companies.
 

 

. Project launch
 
March 1985 - The British and French governments issue an international invitation to promoters for the development, construction, financing and operation of a cross-Channel fixed link.
 
20 January 1986 - The twin-rail tunnel is chosen by the British and French governments.
 
12 February 1986 - The Franco-British Channel Fixed Link Treaty is signed in Canterbury.
 
14 March 1986 - Signing of the Concession Agreement between the British and French governments, on the one hand, and the Channel Tunnel Group Ltd and France Manche SA, on the other.
 
13 August 1986 - Formation of the Eurotunnel Group.
 
29 July 1987 - Ratification of the Treaty.
 

 

. Initial Financing
 
4 November 1987 - Signature of the Bank Credit Agreement.
 
16 November 1987 - Equity III - First offer of shares to the public Stock Exchange listing. November 1990 and May 1994 Further issues of share capital.
 

 

. Construction
 
1 December 1987 - Tunneling starts on the UK side.
 
1 December 1990 - British and French tunneling teams achieve the first historic breakthrough under the Channel, in the service tunnel, 22.3 km from the UK and 15.6 km from France.
 
28 June 1991 - Final breakthrough, in the north rail tunnel.
 
10 December 1993 - Handover from Transmanche Link (TML), the construction company to Eurotunnel, the operators.
 
1993-1994 - Completion of fitting out and testing.
 

 

. Operation
 
6 May 1994 - Official opening by Queen Elizabeth II and the French President, François Mitterrand.
 
1 June 1994 - The first freight train passes through the Channel Tunnel.
 
25 July 1994 - Start of Eurotunnel freight shuttle services.
 
14 November 1994 - Eurostar services start.
 
22 December 1994 - Start of Eurotunnel passenger shuttle services.
 
26 June 1995 - First shuttle services for coaches.
 
18 November 1996 - Fire in the south tunnel, caused by a lorry on a freight shuttle.
 

 

. Financing
 
14 September 1995 - Eurotunnel suspends payment of interest on the junior debt ("standstill").
 
2 October 1996 - Agreement in principle between Eurotunnel and the banks for the restructuring of the debt.


10 July 1997 - Shareholders adopt the Financial Restructuring plan at an extraordinary general meeting.
 
26 November 1997 - Financial Restructuring unanimously approved by the banking syndicate.
 
19 December 1997 - Agreement to extend the Concession until 2086.
 
30 January 1998 - Official signing of the Financial Restructuring agreement.
 
30 March 1998 - Issue of equity reserved for banks.
 
7 April 1998 - Definitive implementation of the Financial Restructuring.
 

 

PROJECT FINANCING AND CHALLENGES
 
Estimated construction costs in 1987 were £2.842 billion and the total financing requirement  was £4.874 billion (operating costs and interest included). In reality, construction costs and the total financing requirement eventually rose to £4.65 billion and £8.93 billion, respectively.
 
These increases are attributable mainly to the increase in construction costs, which itself generated substantial financial costs, and to the delays in the start of commercial services.
 
The principal factors in the rise in costs are:
 
- Tunneling - Tunneling costs rose due to the slow progress made initially by the tunnel-boring machines and to higher than expected labor costs (the cost of works, originally estimated at £1.329 billion, actually totaled more than £2.11 billion).
 
- Rolling stock - The bids received following the invitations to tender issued by TML indicated prices which were significantly higher than those forecast in the construction contract. It was also necessary to incorporate additional safety features in the shuttles which had not originally been specified. (This contract, which was projected to cost £245 million in 1987, actually cost £705 million).
 
- Late start-up - The initial contract forecast that the system would open to passenger-shuttle, freight-shuttle and through-train services in June 1993. Due to problems with finalizing the specification, meeting it, and then coordinating the simultaneous commissioning of infrastructure, rolling stock and terminals, it was not possible to meet his planned date. Services were introduced progressively between June and December 1994. The freight services were introduced first in June and July for through freight trains and freight shuttles respectively. The stringent safety requirements for passengers shuttle and Eurostar operations required a number of further tests and a lengthy period of trial running before services commenced in December 1994. This considerable delay has had major financial consequences as the revenue expected in mid 1993 was very limited until the end of 1994
 
- A rail tunnel of this length did not exist anywhere else in the world and most equipment had to be designed specifically for the Eurotunnel.
 

 

OWNERSHIP AND MANAGEMENT
 
Eurotunnel is a private company that holds a public-service concession. It operates under the supervision of the Intergovernmental Commission on issues of security, safety and the environment.
 
The Eurotunnel Group, which was created on 13 August 1986, comprises two holding companies: one French, Eurotunnel SA and one British, Eurotunnel plc, whose shares are twinned to form "units" (comprising one share in each company). These shares are listed in the London, Paris and Brussels markets. Two operating companies, The Channel Tunnel Group Limited and France Manche SA, which are wholly owned subsidiaries of Eurotunnel plc and Eurotunnel SA respectively, hold jointly and severally the concession to operate the Channel Tunnel, which has now been granted for a period of 99 years to 2086. The Channel Tunnel Group and France Manche have formed a partnership that operates under the name of Eurotunnel.
 
Eurotunnel is neither British nor French. It is a bi-national company that integrates staff from both cultures. It employs approximately 3,200 people in the UK and France.
 
Since 1996, Eurotunnel's activities have been divided between two service divisions: Eurotunnel Shuttle Services which manages the passenger and freight shuttle services and the Railway Services responsible for providing services to the railway companies.
 

 

EUROTUNNEL OVERVIEW
 
The Eurotunnel system consists of:
 
- Tunnels - Two of the three tunnels are for railway traffic (shuttles and trains). Each rail tunnel has a single rail track, and has been designed so that it can be operated in either direction. Rail traffic to France usually travels through the north tunnel, and traffic from France usually travels through the south tunnel. Every 375 m, cross-passages connect the two rail tunnels to a central service tunnel which provides access for safety and maintenance purposes. This service tunnel, the only one of its kind in the world, is for specially designed or adapted road vehicles (electric and diesel) used by Eurotunnel, the emergency services and maintenance workers. The service tunnel is maintained at a higher air pressure than the rail tunnels, thus remaining free from smoke and fumes in the event of a fire in one of the rail tunnels. The service tunnel is therefore a safe haven in the event of an evacuation. It was used by the passengers and staff safely evacuated during the fire on 18 November 1996. It is also used for the regular exercises conducted by Eurotunnel and the emergency services.
 
- Rail control centers - The entire Eurotunnel transport system is controlled from a single control center, the FICC (Railways Control Center) on the Folkestone Terminal. It manages all rail traffic (trains and shuttles) in the tunnels and on the terminals. A duplicate standby control center at Eurotunnel's Coquelles Terminal is staffed and ready to take over instantly if the need arises. Regular transfers of command are done to ensure full flexibility in the event of an emergency. Thirty controllers work in shifts, operating two complex electronic systems: the Rail Traffic Management (RTM), which controls the rail traffic system, and the Engineering Management System (EMS) which controls the fixed equipment.
 
- Signaling  system - The signaling system functions by means of data transmission from track to train. Instructions and data are transmitted along the track and then to the locomotive driver by indicator lights in the cab. All Eurotunnel trains are fitted with driver vigilance devices and full automatic train protection which stops the train automatically in the event of a human error.
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