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RADIONAVIGATION SYSTEMS FOR EUROPE 

1. ~ntroduction 

Since the Second World War a wide variety of maritime radio aids 
of a local nature have.been established for navigation and off- 
shore activities in European waters. 

Some of these aids, such as the Decca Navigator system, have been 
established, at least partially, by private organizations or 
companies. 
To ensure the continued availability of the services, these have 
now al.1 been taken over by maritime authorities and considerable 
efforts have been taken by Member States to provide adequate 
maritime navigational aids in order to fulfil their commitments 
to the 1974 Safety of Life at Sea Convention. 

In zddition to these local systems, the United States and the 
Soviet Union hzve provided regional and worldwide radionavigation 
systems in pursuEnce of their national policies. Some of the 
transmitters of the systems provided by the United States have 
been loczted in Member States and because of their extended 
coverage, use has been made of the systems by many ships and 
aircraft. 

The development of continuous satellite radionavigation systems, 
the effect of this on the national policy of the United States 
and the implications on terrestrial radionavigation services ha.s 
instigated a review by Member States of the requirements for 
radionavigation facilities in their waters. 

The International Association of Lighthouse Authorities (IALA) 
recognizes the need for a terrestrial radionavigation system in 
order to complement global satellite navigation systems for.the 
foreseeable future. 

T a k i n g  into account the concern of the Community to ensure a high 
degree of saCcty of navigation and protection of the environment, 
the Council adopted on the 25th February 1992 the Council 
Decision on radionavigation systems for Europe ( 9 2 / 1 4 3 / ~ ~ ~ ) ' .  

The Councj.1, took note of the intention of certain Member States 
to participate in one or more regional agreements on the 
establi.shment of LORAN-C chains covering North-West Europe and 
the North-Atlantic, the Mediterranean, the Iberian Peninsula and 
the Baltic, while a number of these areas are already covered by 
other terrestrial system, such as Decca and Omega. 



The Council having stressed that the establishment of regional 
LORAN-C systems must ensure coherent and complete coverEge of the 
European maritime area, avoiding as much as possible zcditional 
costs upon the users of existing radionavigation systems, decided 
that Member States which participate in or join regionzl LORAN-C 
agreements shall seek to achieve the radionzvigation 
configurations which cover the widest possible geographical area 
in Europe and neighbouring waters. 

In particular the Commission was charged by the Cour:zil with 
ensuring co-ordination between the member states participatiny 
in regional LORAN-C agreements with a view to ensuring 
compatibility between the LORAN-C chains introduced at regional 
level and to pursue its work with a view to settLng up a 
radionavigation plan. 

Since financial implications of the LORAN-C system are l x p o r t a n t  
elements in the decision process to join regional agreer.snts, the 
Council adopted, together with the Decision, the following 
statement for entry in the Council minutes: 

"The Council takes note of a Commission statement to t?.s ecfecc 
that it will make a study of the financial. implicatiors of the 
regional LOFLW-C systems for Member States and will subnit a 
report to the Council on this matter before 1 October 1992. 
In this study, the Commission will also set out the cc:.?arztive 
costs of the various existing radionavigation systeiils u z t d  in the 
Community and examine the ways they are funded by t k ?  Member 
States. I' . 

Having completed its task, the Commission submits its report, 
which outline:; briefly the commitments of Member St+zes with 
regard 'to LOKiqN-C and their financial contributions (ap;roximate 
values) to provide radionavigation systems. The irformation 
relates to those systems primarily used by the maritime ~rvices. 
In addition, a progress report is given on the fulfilm~:.t of the 
Councils' mandate by the Commission. 



2. Financial implications sf Member States with regard to 
radionavigation aids. 

2.1. Terrestrial radionavigation systems intended to provide 
positional information. 

2.1.1. Loran-C System. 

LOFS2I-C fulfils undoubtedly .<:he requirenents to secure safety of 
navigation as prescribed by the International Convention for the 
Safety of Life at Sea (SOLAS 1974). 
Due zo their interoperability, long range, high availability and 
an ecquracy of 0.25 nM (2 dRMS) or. better, the LORAN-C and 
CHA'L'XZ-' systems are recognizsd by IALA as the preferred systems 
for sdoption as a standard, worldwide terrestrial radionavigation 
systea in accordance with the policy set out in IMO Resolution 
A 6 5 5  (16). 

Besii~s the marine interest in LORAN-C, its use and development 
alsc bsnefit aviation and inland trans?ort. 
A cc5ined coverage by satellite and LORAN-C, in those areas 
wherz it is available, will offer an excellent degree of system 
verlfization and continuity of accurate radionavigation coverage. 

Tho Loran-C system was provided, maintzined and operated by the 
US ,Zozst Guard. The US still continues to develop the LORAN-C 
sysysa in the continental USA. This US-LORAN-C Chain is linked 
wit?. the Russian CHAYKA Chain in the Eering Sea. 
HOT .+- -^-JZ.C --, with the forthcoming introduction of the GPS satellite 
navi3~iion system, the US authorities have decided to withdraw 
sup;3rt for Loran-C outside the mainlend of North America wj.th 
ef f c z t  from 1st January 1995. 
FollosFng this decision an offer has been made by the US to the 
host netions to take over and to operzte the existing stations. 
This has resulted in regional discussions taking place in the Far 
Easr, northern and southern Europe, in order to decide the future 
of L~ren-C in those areas. 

On T:h September 1992, an Agreement on c n  international programme 
for t h 3  establishment of a 3oint radionavigation service in Far 
Eastsrn waters using LORAN-C and CHAYKA stations was signed 
bet-,.;een China, Japan, Korea and Russi~. 

The gr!-gcing deyJ'elopments in the European area are given below. 

  he Russian system similar to LORAN-C, which covers 
practically the entire CTS. 



2.1.1.1. Northern Europe (t north of latitude 4 4 O  North). 

On 6th August 1992, an Agreement was reached between Denmark, 
Germany, France, Ireland, the Netherlands and Norway to take over 
the Loran-C stations in the area and to enhance the systen by 
updating existing and building some new stations. In addition, 
two stations already provided by France for national 'purposes 
will be made available for international use as part of the total 
Loran-C coverage of Northern Europe. 

Although some investment has taken place within the Community, 
major investment will take place during the next three or four 
years to implement the Agreement. 

In addition to the Agreement already made, discussions are taking 
place with the intention of including the Baltic Sea in the zrea 
to be covered by the systen. 

INVESTMENTS AND 0PERATIONA.L COSTS : 

An important parc of both t5e investment costs and annual runr:ing 
costs is supported by Norbizy. The commitments of the EC- M~zher 
States which pzrticipate in the North-West European agree.?nt 
are: 

France : - to provide the two existing stations 10 1.: X U  
- additional investments agreed: 4 1.1 ZCU 
- annual oper~ting and maintenance costs 
of existing system: 1 1.5 ECU 

These costs %ill increase slighty 
resulting fron the NW European Agreement. 

Germany: - future annual running costs: 0.2 K ECU 

There may be a future contribution to the 
exiention of c?verage to the Baltic Sea 
in terms of i?-:.estment and running costs. 

Denmark: - future annual running costs: 0.1 M ECU 

Ireland: - investxent for near future: 2 1: ECU - future annual running costs about: 0.2 1-5 ECU 

Netherlands: - investment for near future: 1.5 1.; ECU 
- future annual running costs about: 0.2 14 ECU 

There may be a future additional 
increase related to an eventual 
extention of land coverage. 



2.1.1.2. Southern Europe. 

Discussions are currently taking place at expert level between 
Italy, France, Spain, Portugal and some non-community countries 
concerning taking over the existing Mediterranean LORAN-C chain 
from the US authorities, up-dating 'the' equipment and extending 
the coverage to include the Iberian peninsula and.the Atlantic 
Ocean as far as the Canary Islands, the Madeira Islands and the 
Azores. , . 

No commitments on governmental level, nor any decisions 
regarding the costsharing and'the funding of these developments 
have yet been made, but the estimated costs are: 

Mediterranean chain: 

- annual running costs for the existing chain 
(without any up dating) 3: 

- investment to up date existing equipment: 7 

- annual running costs for ~p dated chain4: 2 

Iberian chain: 

- installation of an Iberian chain 
with 3 or 4 new stations: 

- annual running costs of an Iberian chain: 

M ECU 

M ECU 

M ECU 

M ECU 

M ECU 

3 ~ u e  to the deadline of 31/12/1934, imposed by the US Coast 
Guard, with regard to the funding of the existing stations 
and the present lack of an agreement, it will be necessary, 
as a first step to continue to operate the chain in its 
present condition with a possible modernization in a later 
stage. 

4~hese annual running costs are not additional to the 3 M 
ECU, rather the updating will result in a cqstr reduction 
from 3 to 2 M ECU. 



2.1.1.3. Cost estimates for the entire European coverage: 
> 

The coherent and complete coverage of the European maritime area 
with the LORAN-C system, as put forward by the Council, will 
require the following once 2nd for all financial efforts and 
annual operational costs: 

N . W .  Europe 
and N. Atlantic 

The Mediterranean 

Iberia and 
neighbouring waters 

NEW INVESTMENTS . ANNUAL RUNNING COSTS 

21 M ECU 

7 M ECU 

2 0  M ECU 

2 M ECU 

2 M ECU 

2 M ECU 

Europe and neigbouring 
areas -:2 M ECU 6 14 ECU 

These figures reflect: 

- the financial commitments 3f the involved EC-Member States and 
Norway as foreseen in the existing North-European agreement, 

- the estimate of the full costs (before an eventual costsharing 
with third countries) of an updated Mediterranean chain, and 

- the estimated costs of an entirely new Iberian chain ensuring 
the widest possible Europezn and Atlantic coverage, 

Original investments made by the US and France? in existing 
stations were ..not taken into. account. 



2.1.2. Omega and  if f erential Omega. 

The Omega system is a worldwide rad-ionavigztion system comprising 
of eight widely spaced. transmitting stations. The system pr.ovides 
independent positional fixes once every 10. seconds;. omega is the 
only other terrestrial radionavigation system wich is able to 
cover the entire European. waters, howex:sr with a predictable 
accuracy'of 4 nM (2 dRMS) which is much less'.than with the LORAN- 
C. The accuracy of the system is limited by.,the accuracy of the 
propagation corrections that must. be. ap~.lied to . the , individual 
receiver readings. . . 

Differential Omega is a means of transmiicing local,corrections 
to eliminate some of the errors inherent in the omega system. 

France provides one transmitting station,.located at La Reunion 
Island, the investment cost was in the ,or,2er of 8 M 'FF .in 1973, 
(1992 actualized 5,7 M ECU, and the runnlyq cost (1991) is about 
1 M ECU. . . 

Differential 'Omega stations are provided >:( France, Portugal and 
Spain. The approximate costs are: 

Country 

France 

Portuqal 

Spain. 

Investment costs 

474,000 E C U ~  

270,000 ECU' 

392,000 ECU 

Ru:.ning costs (1991) 

30,000 ECU 

12,000-ECU 

37,000 ECU . . 

51992 value. 



8 

2.1.3. Decca Navigator System. 

There are 12 Decca- Navigatar systems currently provided by 
Community members. Although these chains could be used by both 
aeronautical and maritime services, their configuration and 
.coverage is more suited to carine users than to aircraft and the 
achieved coverage at European level is limited. 
Due to its limited range the DECCA system fulfils essentially 
local needs and therefore it has not been retained, by I A W ,  as 
a standard, worldwide terresrial radionavigation system. 

The disposition of the chai~s is: 

Country No. of 
chains 

'Denmark 1 

Ireland 

Investment Running 
.zests about costs about 

1.7 M.ECU 0.4 M ECU 

1.13 M ECU . . 0.35 M ECU 

 etherl lands' - 2 9 - M ECU 0 . 4  M ECU 

Spain 2 7 0 . 3 8  M ECU 

United Kingdom 'G - 6.1 M E C U ~  

Toran i s a  hyperbolic radio~svi~ation system used for survey and 
fishing purposes in local and limited areas. 

.France has provided 7 TORAX chains, with a total of 29 trans- 
mitting stations. The investment cost was about 2 M ECU, a ~ d  the 
running cost is in the order of 0.5 M ECU. 

2.1.5. RANA.. . 

RANA is also used for fishir.,; 3nd other specialised applications 
in local and limited areas. 

France has also provided one RANA chzin, comprising of 10 
transmitting stations. The investment cost being about 2 M ECU, 
and the running cost is about 0 . 7  M ECU. 

%ermany is contributing to the system. In 1984 0 . 8  16 ECU 
for the upgrading of 1 station and supports annually about 
0.6 M ECU running costs. 

7 ~ o t  communicated. 

8hnnual Running costs, including repayment of capital for 
1992. 



2.2. Systems intended to provide infornation on the bearing, or 
range and bearing, and identity of the location of the aid. 

Substantial investment has been made b y  Member States on the 
provision of radio beacons for both aeronautical 'and fiaritime 
services and on radar beacons for use by shipping. 

2.2 ..I. Radio Beac'ons. . <. 

,Radio beacons are non-directi.onal.radi3 transmitting stations 
which provide cjround wave signals tc a .  receiver. A radio 
direction finder receiver is used to mecsure the bearing of the 
transmitter with respect to an aircraft or ship. 

The use of maritime radio beacons is decreasing following the 
more widespread introduction of reliable radionavigation systems. 
However, a re-arrangement of these bcesons is currentiy caking 
place and the opportunity is being tzken to provide for the 
transmission of differential correctio7.s for Global Navi~ation 
Satellite Services (GNSS), such as GPS snd GLONASS. 
If Member States take up all the options zvailable, on coinplstion 
of the re-arrangement the situation is sxpected to be: 

Cou.ntry Maritime radio beacons Dif f . GNSS stati3ns 

Belgium 

Dennark 

France 

Germany 

Greece 

Ireland 

Italy 

Netherlands 

Portugal 

Spain 

United Kingdom 

The budgetary cost of arad.io beacon station is + 40,000 X U .  



2.2.2. ~ a d a . r  Beacons . . . . 

. . 

Radar beaconsare devices intended to improve identification of 
-radar targets.. A radar beacon provides range, bearing and 
identification information. Radar beacons are also used to 
indicate to sh-ipping any uncharted na~ig~tional hazards. . . . 

Currently the number of radar beacons provided as aids to marine 
navigation is : 

Belgium 
. .. 

Denmark 

France 

Germany 

Greece 

Ireland 

Italy 

Netherlands 

Portugal 

Spain 

united Kingdom 

l 'he .budgetary cost . . of 'a rads;.:: beacon i s 1 0 , 0 0 0  ECU. 



2 . 3 .  Recovery of c o s t s :  

I n  s e G e r a l  Member S t a t e s  r a d i o n a v i g a t i o n  a i d s  a r e  t o g e t h e r  w i t h  
l i g h t h o u s e s  and  buoys ,  p a r t  o f  a' -mix o f  nav iga t iona .1  a i d s  
( n a v a i d s )  . 

'The Un i t ed  Kingdom and I r e l a n d .  c h a r g e  " l i g h t .  dues"  - to a l l  
commercial  s h i p s  c a l l i n g  t h e i r  p o r t s  and  t o  r e g i s t e r e d  t u g s  i n  

,. o r d e r  t o  f i n a n c e  t h e i r  g e n e r a l  mar ine  n a v a i d s .  F i s h i n g ' v e s s e l s  
a r e  a l s o  c h a r g e d  i n  uK w a t e r s .  

Denmark j.mposes a u s e r  . f ee  of 2 6 8  ECUj:<l~ip t o  a l l  Danish 
commercial  and f i s h i n g  v e s s e l s  f o r  t h e  u s e  of t h e .  DECCA 
f a c i l i t i e s .  

F r a n c e ,  G r e e c e ,  Germany, I t a l ' y ,  P o r t u g a l  and  S p a i n  do n o t  charge  
t h e  u s e r s  for t h e  provided  m v i g a t i o n a l  a i d s .  A new Spznish  
l e g i s l a t i o n  i n t e n d s  t o  impcse c h a r g e s  t o  t h e  u s e r s  of t h e  
f a c i l i t i e s .  

Eel.giun and  t h e  Ne the r l ands  do  n o t  l e v y  any u s e r  f 'ee f o r  
r a d i o n a v i c g a t i o n a l  a i d s ,  n e v ? r t h e l e s s  p a r t  of t h s i r  c o s t s  a r e  
cove red  by p i l o t a g e  dues .  



3. Progress report on the Commission initiatives. 

3.1. LORAN-C. 

The Commission attends as an observer the Steering Committee of 
the North West European and North Atlantic LORAN-C Systems. 

The Commission .was. asked by the IALA Mediterranean .Loran-C 
Committee to foster a meeting of the representatives of the 
Governments of E.C. Mediterranean countries and other countries 
concerned with radionavigation servi-ces in the Mediterranean 
area. 
The Commission will do its utmost to bring the concerned parties 
together with the aim of political commitments with regard to the 
maintenance of an appropriate LORAN-C coverage in the area. 

3.2. European radionavigation plan. 

In the beginning of 1993 the Commission will convene. meetings 
with governmental experts and the users to determine the users1 
requirements with regard to radionavigation aids azd the scope 
of the European radionavigation plan. 
Afterwards it wiil establish ,in close cooperation xith the 
Member States and interested third countries, t:?e terms of 
reference for a tenaer on the matter. 
The Commission expects to be able to submit concrete proposals 
in the second half of 1994. 

3 . 3 .  Navigational (including radionavigation) aids as an 
essential part of the safety and pollution prevention 
infrastructure. 

The development of an appropriate safety and pollution prevention 
infrastructure providing adequate navigational aids in the 
European waters is a Community concern. 

It is necessary to ensure shat budgetary constraints do not 
unduly hinder the provision of required safety and pollution 
prevention and to avoid imbalances in competition with regard to 
traffic to European ports. 
Taking into account existing unequal coastal responsibilities 
among the EC-Member States and the disparity both in efforts and 
cost recovery, as shown under item 2 of this document, a 
mechanism must be provided to ensure that expenditure on the 
infrastructure reflect the real and current needs of the maritime 
community and coastal population of the EC. 
Such a mechanism can only be provided through the optimization 
of the efforts of the Member States to provide appropriate 
navigational aids and shore based facilities, under which users 
pay, directly or indirectly, for the provision of the safety 
infrastructure. 



:: <>, . . . .  : -  TK@ Co,mmissi:'on bel.i.eves thzt the EC dimension is appropriate, in 
te&s" .2jf,.":both..- a coherent geographical area and instituci.ona1 
framework, to assess the risks, establish the objectives, 
identify and optimize resources, harmonize the collection of dues 
and their sharing among the national. authorities and in 
inflicting penalties for n3n compliance of the rules. 

In its search for an appropriate solution the commission intends, 
as a preliminary step, to gather all the necessary comparable 
information from the Member States on the costs of providing all 

.., ..... gen.er.a:l- marine. navigatior zids outside harbour limits, t:?e 
I -.. ': . . .  ..;m&thod's;.'~..of~. . finarjce.,,; 'the h of national coast lines , the 

proifidea'' n&$ig.at i .dnal . .services (pilotage, buoys, radionaviqatisn 
aids, VTS.. . ) , the level of .?-raffic and the income out of which 
dues are to be paid. 
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