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THE CHANNEL TUNNEL

INTRODUCTION

At the 23rd IMIA Conference in 1990 and t he 24th IMIA

Conference in 1991, the French and British delegates reported

on the Channel Tunnel project . The presenta t i ons i n these

previous years discussed the organi sa tion of the pr oj ec t

insurances and described the main f eatures of the civi l

engineering cons t r uc t i on and fixed equipment installat i ons.

This paper completes the project description wi t h information

on the rolling stock being provided under the project cont r ac t

and covered by the project i~surances.

A brief discussion is included on the special under wr i t i ng

considerations which have arisen in the later s tages of the

project and the paper is concluded with a commentar y on the

project insurance arrangements which have covered t he

construction of a fixed link between France and t he United

Kingdom - The Channel Tunnel.



2 PROJ ECT PARTICULARS

Client

Project
Contractor

Eurotunnel (Fr ench- Br i t i s h Consortium)

Trans-Manche Link (Fr ench- Br i t i s h Consor tium)

Project Char ac t e r ist i cs

r unning tunne l north : diameter 7 . 6m , length 50 . 473 km
running t unnel south : diameter 7 .6m, length 50 . 449 km
s erVI ce t unnel : di ame t er 4 .8m, length 50 . 440 km
construction me thod : tunne l boring machines (1 1)

cross-over caverns : each 156m long, 18 . 1m wide, 10 .5m high
cons truction methods : new Aus t r i an t unnell ing method (one

cavern), t unne l boring machine and
re inforced roof arch with excavation
be low.

terminal s CoquelJes 750 ha, Folkestone 350 ha
l

rolling stock : detailed in Sec tion 3

Project Programme

15 .5 .86
28 .2 .88
28. 6. 91
199 1/9 3
1992/93

. 9. 93

Proj ec t Costs

contract commencement date
tunnelling commenced
tunnell i ng completed
i nstallation of fixed eq ui pment
delivery of rolling stock
start of commercial opera tion

cf

1985 va l ues £2 ,550 million, FF 25,500 million
1990 va lues £7 ,608 mill ion, FF 76, 080 million
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3 ROLLING STOCK

3. 1 Railway Operation

The north running tunnel wi ll nor mally carry traffic from

Engl and t o France and the south r unn i ng tunnel from Fr anc e to

England . The two undersea cross-overs pr ovi ded between the

running tunnels and the cross-overs at the two tunne l entrances

enable single line working when ne cessar y to avo i d sect i ons

undergoing maint enance or f or other reasons.

The tunnels will be used by the national r ai l wa ys of France

(SNCF) and Britain (British Rail) for their i nternational

passenger and freight trains. and by purpose buil t s huttle
,

trains owned and operated by Eurotunnel between t he two

t er mina l s . Eurotunnel will control all traffic t r ave l l i ng

through t he tunnels .

Figure 1 shows t he load ing gauges (the max imum cross-secti onal

profiles permitted) f or the r ol ling stock running through the

t unne l s. Since the prof iles of t he shuttle vehic les exceed the

national railways' loading gauges, the shuttle vehic l es ar e

essentiall y restricted to the Eurotunnel system .

The running t i me f or a shuttle train will be about 35 minutes

be tween terminals . With a three minute headway (t i me

separation) between trains, the nominal capac i t y of each t unne l

is 20 trains an hour . Eurotunnel expect to run up t o ten

trains an hour in each di rection , with the r emaining capacity

being ava ilable to the nat ional railways.
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3 . 2 Shuttle Trains

Euro t unnel' s shut t l e t ra i ns wil l convey road moto r vehi cles ,

t he i r drivers and their pas senger s between the two terminals.

Road motor vehicles such as cars , vans, caravans, minibuses and

coaches wi l l be carried in tourist carrier wag ons . A double

deck t ype of carrier wagon wi ll carry up t o t en car s on the t wo

dec ks , whilst car avans, coaches and cars wi th t railer s wi ll be

carri ed in single deck carrier wagons.

Road motor vehi c les in t he cat egor y of heavy goods vehi c l e s

( H. G.V . ) will be carried in t he H. G.V . car r i er wagons. These

are single deck carrier wagons , each wagon carrying a s ol i t ar y

heavy goods vehicle .

The wagons will be formed into rakes, each rake comprising a

set of semi-permanently coupled wagons whi ch i s uncoupled only

if a part i cu l ar wagon needs to be taken out of ser vi ce .

Ther e wi l l be three types of r akes containing e i t he r 12 double

deck tour is t carrier wagons, or 12 single deck t our i s t carrier

wag ons, or 14 s ingle deck H. G.V . carrier wagons .

Acces s to t he car rier wagons wi l l be provided by l oadi ng wagons

whi ch wil l en able the road vehic l es to be drive n f rom t he

t ermi na l platf or m and t ur ned on t o the end carrier wagon of the

rake. For the thr ee t ypes of carrier ·wagons there are t hr ee

corresponding t ypes of l oadi ng wagons, one type having an upper

and lower r amp to provide access to both levels of the double

deck carrier wagons . When loading , t he vehicles are dr iven

a long t he r ake of wagons unt il r eaching t he f oremos t s pace

available .
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On arriva l at the destination, the vehicles will be un loaded by

being driven forward on to another loading wagon and t hence

turning out on to the platform.

Each shuttle t r ai n will comprise two rakes complete with their

loading wagons and an electric locomotive at each end . Hence,

each tourist shuttle train format i on wi ll be :

'-'

locomotive
l oading wagon
12 carrier wagons
loading wagon

loading wagon
12 carrier wagons
loading wagon
locomotive

rake

rake

,
Each H.G.V . shuttle train wi l l have a similar forma t i on , except

that there wi l l be an amenity coach in which the he av y goods

vehicles' drivers may travel if they wish . The amen i t y coach

will be posi tioned directly behind the leading l ocomot i ve .

Hence, each H.G.V. shuttle train formation wi l l be :

of

locomotive
amenity coach
loading wagon
14 carrier wagons
loading wagon

loading wagon
14 carrier wagons
loading wagon
locomotive

5
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3.3 Eurotunnel Fleet

The r ol ling stock being supplied to Eurotunnel as part of the

project consis t s of:

38 elect ric l ocomot i ves

108 tourist single deck carrier wagons

108 tour i st double deck carrier wagons

228 H.G.V . carrier wagons

18 tourist single deck loading wagons

18 t ou r i s t double deck loading wagons

33 H.G.V . l oading wagons

9 amenity wagons

5 diesel locomotives

24 service tunnel vehi cles ,

Illus trat ions and some details of these vehicles are given i n

Figure 2 and the subsequent figures .

The cur rent cont ract price for t he rolling stoc k stands at

£585 mil l ion (FF 5850 million ) .
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3 .4 Programme

At the inception of the project in 1986, miles t one dates wer e

set for t he attainment of the key tasks f or the t unne l l i ng and

f or t he r ol ling stock .

All participants i n the project are j us t i f iably proud of

attaining the f i nal tunnell i ng miles t one date t hr ee da ys in

advance of the programmed date set f i ve year s previ ous l y .

However, the r ol l i ng stock has been de layed as the f ol l owi ng

table shows .

Origina l Current
Plan Forecast

Breakthr ough of achieved
f i na l t unne l 01 .07 .9 1 28. 06 . 91

First train
for tes t i ng 15 .03 . 92 07 . 08 . 92

wi t hout
t our i s t
wagons
and electric
l ocomot i ves

Start commission i ng
of ent i r e system 15 . 11 .92 20 . 03.93

St ar t c ommercia l
operation 15 .05 . 93 09 .9 3

Compl etion of pr oj ec t 15. 05.93 .94

~.
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3 .5 Testing & Commissioning

All rol l ing stock is t es ted at t he manufacturers' wor ks , the

first of each kind being subjected to t he customary type

testing of a mor e extensive nature than for the subsequent

deliveries. For example the fi r st two elect r i c locomot ives

wi l l be subjected t o extens i ve proving tests on a t es t track

circuit on Czechos l ovak i a be f ore delivery to site. Al so, the

prototype service tunnel vehicle has been subjected to an

endurance tes t of 15, 000 km r unning, whi ch was compl e t ed i n

1991.

After t he f ixed eq uipment i ns talled at site has been

functionally tested and provisional l y accept ed , the power ,

s ignal l ing and other equipment is successively i n t egr a t ed as

the quanti t y of rolling s tock increases a t s ite unti l available

i n suff icient numbers t o enable testing t o be carr i ed out under

operational condit ions . It is a t this s t age that the final

commiss i oni ng of t he s ystem, incorporat ing its rolling s tock,

can take pl ace at peak traf f ic flow condit ions.

However , de l ays i n rolling s tock deliver i es are now inevitabl e

and t hi s wi l l give rise to some un i ntended compl i cations

af fecting the t est i ng, commissioning and acceptance of the

r ol l ing stock as pa rt of t he integrated system .

The f irs t items of rolling stock to be delivered to si t e are

the di esel l oco mot i ves be i ng del i ver ed in mid-1 992 .
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Current expectations are for t he f irst electric locomotive to

be delivered in Autumn 1992 with subsequent deliveries of

electric locomotives and carrier wagons in sufficient numbers

to enable first train testing to take place i n the north

running tunnel early in 1993. Thereafter rolling stock

deliveries wi l l continue wel l into 1994.

Furthermore , i t may be necessary for the contrac t ors t o carry

out enhancements to the rolling stock af t er its entry i nt o

commercial service, in order to meet the r e tros pec t ive

requirements of the regulatory authorities r es pons ibl e f or

safety . These enhancements wi ll include a change i n the de s i gn

of the tourist vehicle carrier wagons in order to accommodat e

pass doors at each end 100mm wi der than the origina l des ign .

Also, there have been protracted discussions on the pos sible

need for retrospective modifications on the H.G. V. carr i er

wagons , wi t h a view to making them ful ly enclosed and f i t t ed

wi t h associated additional internal equipment .
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4 SPECIAL UNDERWRITING CONSIDERATIONS

Items of rolling stock are not usually covered by the project

policy until they are delivered to site, after which the

project policy provides cover for the items of rolling stock up

to the time they individually enter commercial service .

However , the policy has always provi ded cover on a wi de

territorial bas is provided t he locat i on concerned is allocated

for use by t he cont ractor, TML. Such is the case f or the tes t

track cir cuit in Czechoslovakia on which the f i r s t two elect ric

locomotives are undergoing extens i ve proving tests be f or e

delivery to site .

AS a result of the delays i~ roll ing stock deliveries , the

commercial services will start before sufficient rolling stock

is available to enable the final commissioning of the s ystem at

peak traffic flow conditions. This may affect :

the commissioning of the fixed equipment s ys t ems a t the

peak traffic flow conditions

t he commissioning of the project rolling s tock running in

conjunction with provisionally accepted fixed equipment

the commercial running of the project rolling stock in

conjunction with provisionally accepted fixed equipment

the commercial running of rolling stock owned by SNCF and

British Rail in conjunction with provisionally accepted

fi xed equipment.

The issues emerging from these situations, and the aspects t o

be covered by the project policy and the future annua l operating

policies, are all under ac tive discussion by the parties t o

these pol ici es .
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It seems likely that the Insurers may be accepting an increase

in the level of risk during the contractual maintenance period,

ar i s i ng from t he retrospective enhancements t o the project

r olling stock carried out by the contractors after the rolling

stock has entered commercial service. The impl icat ions of this

s ituati on ar e also under act i ve r ev i ew.

In vi ew of the delays in rol ling stock del iveries , i t should be

noted that t he delay i n completi on cover i s r estricted to

r evenue losses only as a consequence of damage a t s ite. The

terms of the delay in completion cover are :

Delay in completion is indemnified only if all the fo l l owing

circumstances apply :

damage occurs which is indemnifiable under Sec t i on 2 of

the Policy

there i s delay in full commercial operation of the

project as a direct result of such occurrences

cons i der ing each occurrence individually, the repair of

the damag e causes a delay exceeding 14 days, beyond whi ch

t he additional period contributes t o an aggregate figur e

the aggregate f i gur e exceeds 90 days, be yond which the

i ndemnity is ca l cul at ed.

At the finish of t he excavation phase of the tunnels (28th J une

199 1 ) not a s i ngl e day of de l ay had been ass i gned t o the

aggregate figure .
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5 CONCLUSIONS

The 28t h June 1991 ma r ked t he completion of t he t wo rai l

tunnel s and the service t unne l cons t i t ut i ng the works whi ch

hencefor t h link the British Is les to t he Cont inent, and vice

ver sa.

The Insur er s who were i nvol ved in t he insurance progr amme s et

up for this importan t project have not suffered any signif i cant

l os s i n relation to t he civi l engi neering works themse l ves ;

150km of t unne l have been bored under t he Channel wi t hout any

modif ication of t he t echniques original l y envisaged . It is not

by chance that such a resul t has been achieved for a t ype o f

works wh i ch of t en has unp leasant surprises i n stor e, f or

Insurers as we l l .

During the f irst presentat ion made to members of I MI A at

Toronto i t was s a id t hat the earlier attempts to bore a tunnel

under t he Channel dated from the end of t he las t century and

became more frui t f ul with t he passage of t he years up to the

s tart of work at site in 1987. Consequently, a lmost compl ete

infor mat i on on the gr ound condit i ons was ava i labl e, and t he

des i gner s had a sol i d basis for t he f ormula tion of t heir plans .

It may also be sai d t hat when Eurotunne l had to decide between

sever a l possible alternatives, the availabi l i t y of records

i denti f ying or indica t i ng the existence of problems al l owed

t hem t o take t he decis i on which , i n t echn ical terms , has been

proved t o be cor rec t . I t is no l ess evident tha t the Insurers

whose tas k i t was to as sess the r i sks have benefi ted f r om t his

s ituat i on .
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The complementary and final account which is now pr esented on

t he occasion of this 25th IMIA Conference at Munich relates

essentiall y t o the railway rolling stock. It can be seen that

un l ike t he situat ion with t he c ivil engineering works,

Eurotunnel and t he constructors of t he railway rolling stock

are ha ving t o work on t he bas i s of an evolving spec i f i ca t i on

and unde r t ime constraints .

AS for t he reasons for th i s, there is not hi ng to be gained by

creating an issue over t he t i me fac tor . Eur ot unne l i s a

company quoted on the Stock Exchange and it is i mperat ive f or

t he Eurotunnel management that commercial operat ions co mmence

as near as possible to the date announced to the sharehol der s

and to the banks . The evolving nature of the spec i f i ca t i on is

due to the regulatory authorities which are respons i bl e for t he

approval of equipment and procedures progressively i mpos i ng or

advising constraints whi ch require the constructor s t o modify

the equipment and procedures. It is not for the Insurers t o

pass judgement on t he si tuation; they can only note t he

s i tuation and draw from it t he relevan t lessons.

I t has been s een that the quali t y of t he civil engineering

works i nformation which Eurotunnel had avai lable when its

management had to choose between the var i ous stra tegies was a

di r ect consequence of the protracted per i od of t ime beforehand ,

dur i ng whi ch a considerable vol ume of rel iable inf ormat ion

accr ued. The des igners wer e ab l e t o produce detailed pl ans

under the mos t favourable conditions.
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For the rol ling stock, the situation is therefore not at al l

the same . However this should not necessarily give rise t o

concern .

The safety issue which is the cause of the delays is an

unquestionable necessity and , a t the same t i me, a measure of

the value pl aced upon t he technica l considerations whi ch are to

be empl oyed . Above a l l , it permits the Insurer s to take

account of the impac t of t he modifications i n relat i on to t he

initial objectives which were considered when t he risk was

underwritten.

,
The Insurers should not therefore find themselves faced wi th a

risk whi ch is not up to the standard they are en t i t l ed t o

expect. If demonstration were needed , this case shows the

importance of the availability of the most up to dat e

information and the subsequent need to follow the stages of

development i n order anticipate any var i a t i on .

This ana l ysis will no doubt appear rather simplistic, but faced

with the continual decline of the results in t his insurance

market gener a l l y, the intention was to draw, in a few

sentences , the lessons which can be learned from a major

project whi ch has avoided featuring among those cas es sufferi ng

the biggest losses of recent years .
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Furthermore, the question arises for members of an association

such as IMIA whether to go beyond pure technical and

statistical considerations , and to concern themselves with the

increas ing i nfluence, in terms of impact, of :

other factors (f inancial, social , political) likely to

affec t t echni ca l and s tatistical considerations;

and to perfect means of working with our partner s , the

i ndus trialists , dur i ng the design phase of the i r ma j or

proj ec t s. Mor e genera lly , on what should be done to

acce l er a t e the improvement of t he results in t hi s

i nsurance marke t gener~l ly, star t i ng f rom t he princi pl e
l

tha t cont r ol would be better by taking action on loss

prevent i on , and not just on premiums levels .

In conclusion , and above and beyond t hese few comments, it is

hoped that t he members of IMIA have been enabled to share the

satisfact i on whi ch the French and British delegat es have

derived from their close involvement in an achievement which

wi l l mar k t he end of t he 20th Century at a Eur opean level .
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