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S NICACAD DA COMISSAQ AQ CONSELHO

RELATIVA A INTRODUGAD DO

TEMA_LORAN - C NA EUROFA

I. Inzroducde

A meiroria dos padrdes de seguranga maritima, em geral, e na
Europa, em especial, constitui uma das preocupagles da Comunidade.
Embora recornhecando O papel: importante das organizagles
1IrteErrnacional s tais como a IMO (Organizag¢do Maritima
irternacional), para o estabelecimento de reqgras de seguranga a
nivel mundial, ¢é, no entantoc, no dominio da exploragdo da
ingustria maritima que a Comunidade Europeia pode mais
adequadamente desenvolver acgles especificas. Juntamente com o
ocjectiveo de garantir a seguranga da navegagdo na Europa e nas
2onas vizinhas, o desenvolvimento e o' aperfeigoamento dos sistemas
de auxilio & nmavegagdo sdo acgaes em relagdo as quais se verifica
wi enpenhamento continaa.

Embora a Comiss¥o tencione formular - po«fnriormqnte O seu parecer

relat: vamente & seguranga marxtﬁma,;%as desénvolvimentos recentes

torrmaram necessario gue, nesta fase, 1] considerasse a questaa dos
sistemas de auxilio & navegagao.;



3 navesacdo por radio

TIBTENAE
woE tormos o8 Convengdo Internacicrnal para  a Salvaguarda ca Vida

gl @ mantmgﬁo ng 14 go Capitulo Vv "Seguranga
va aos sistemas de auxilio & navegagdo, cada
tem a obrigagdo de tomar as medidas
sdrias com vista ao estabelecimento e &
g stemas de auxilio, tendo em conta o volume de
# 0 gra. de risto. Nas aguas europeias e, em especial, nas
sorat litorairs, o sistemas de awilio & navegagdo tém sido
: serados, Jdesde h& muito, como um elemento impartante das
4. sposigdes tomadas no sentido | de dar cumprimento A obrigagdo
irtwrnacional acima mencionada de manter a seguranga maritima.
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Nuﬁwﬁ& o Mar (ZCLAS . 19740, com & dltima redacgdo gque lhe foi
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ausilio & pavegdgdo por radio sdo complementados
4o viswuel de fardis 2 bdias, continuando esta a ser
Sara assinalar perigos e canais  navegaveirs e
ama  confirmagdo. visual da posigdo do navio. No
com ¢ progresso  técnico, MAa um numero cada vez maior de

51 :lunias @lectrdmicos de aunilio & navegagdo.
O s.ztema edistertes de localizagdo por radio podem ser
divididos em duas categorias: sistemas com base no espago e

Lress Al ém disso, . 0SB sistemas podem ser
nonase nNa cobertura gque proporcionam gue, de uma
meEnte local, poderd ir ate uma cobertura mundial.

wlEtemnas  terres
ClLaBslTICAdosS «o
cobtertura simples

el

NDaolg sistemas via satélite que :afefétem'uma cobertura mundial com

um gras de precisdo previsto de 100 m destinados aos utentes civis .

estdo previstos para entrar em . funcionamento em meados de 1990,
Estes sistemas s3do o Global Posit;pnxng System (GFS) dos EUA e o
Blobal Navegation Satellite System (GLONASS) da URSS.
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Devido as similaridades entre os dois sistemas, poderd ser
tzoricamente  posizivel que os ‘utenteg disponham de receptores
commativels ool of Jdors sistemas. Infeli:Mente estes dois sistemas
g%~ mlitares. Liversos organismws no’ @mbito da Organizagdo
Mar i tima Intermaciconal exprlmxram reservas quanto & adopgdo de
gual quer um deles cono sistema  mundial de navegagdo civil. Como
deciara o Plang Federal de Fad;onuvegagao dos EU, os sinais GPS
eslardo disporive.g para garantir s seguranga da navegagdo em
qual quer altura excepto durante js1tuagﬁes de emergéncia nacional,
peciagos esses  en gque  sb éstarzo disponiveis o0s sinais de
radlonavegacdo gue se coadunan com o interesse nacional. 0 passado
recente demonsTiou Que  apesar da pol;txca de desanuviamento, ndo
podam ser postos de parte os conflitos regionais. For conseguinte,
& cependéncia total de um destes sistemas poria os utentes a
corrar o risco de ndo dispor | de nenhum sistema de auxilio &
radgionavegagdo. ~lém disso, ha uma certa incerteza quanto a
posnahilrdade de Lntrodugau futura de direitos de utentes nos
EantEnas por satélite. o




& a%'&. T

A w.ul x.wwfnu :
”PfﬁNﬂQ ‘Global  Radionavigation: System) e NAVSAT desenvolvidos
~pelas  Indoastrrlas aurcobelas, *unanglados pela Agéncia Espacial
'1Eurwweld, sdo sistemas civis glabals de’ mavegag:o por satélite que
tem objectivos operacionais. s1m1lares ao GFS e se encontram ainda
yem faze de planeamento.

As a;pecificagées técnicas destés sistemas encontram-s@ no anexo
E.1. . ' . . : ‘

e, axstemas por satélite afarecdm uma dﬂtﬁrmxnagaa tridimensional
cé posigdo com uma precisdo -possivell entre. 2,4 e 24 metros
Ccwnoante o utente seja estpciun rio  ou se encontre em movimento;

S e Lantl, para 0 utente LlVll a p:&txbau oferecida & da ordem
dos 100 m. -

Entre os sistemas terrestres dé Ehﬁionavegagao utilizados para
tins gerais de navegagdo contam—-s® o sistema OMEGA, o sistema
DECLA Navigator 2 o sistema LORANrC.

U sistema OMEGA oferece uma 1nd1ca9§o de p0519&o com uma precisdo
limitada, sendo apenas utilizavel . pela navegagdo geral em rotas
sEouidas pelos navios na parte ocednica e pelos avides. Sera
provavelmente substituido pelo GHS._ embbra posea ser mantido para
‘utilizagdo maritima até ap fim do séculuh’:v~
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o especificay®es técnicas: do sxstema DEDCA&an:ontram—:n no Anexo.

A

B.i. 0 sistema DECCA oferece uma cobertura-aggquada & volta das
lihas Britdnicas, extendendo-se, | na Eu#ppa. o;idantal, da Noruega
ao Canal da Mancha incluindo parfteido- aéltico.:t também utilizado
em algumas outras zonas marxt1m¢¢- & vﬁﬂta da’Feninsula Ibérica,
Australia, Japdo, Africa do ,Sul; ind:a :'Galfo FPérsico, 0 ndmero

de utentes em todo o mundo é aval;auo ﬁm 130  OQ0, sendo & maior

parte ma Europa. No total, cerca de 80 OO0 - - que aumentaram para
90 090 em finais de 1989 —--estdo: instaiadan“
as trés cadeias do Rii.

0 sistema Loran-C ¢é também um $1stema~¢tprrestre de determznag‘n L

hiperbélica da posigdo por radie. 0 swhtema ‘baseia-se na medigdo
da diferenga- de tempo de chegada das impulsos de energ1a das

frequéncias rdadio enviadas po¥ uma - cadeia de transmissores .

sincronizados separados por cemhtenas de milhas. Informagdes de

cardcter mais técnico sdo facultadas no% Anexo B.1 e B.2. Embora

elaborado inicialmente para satisfazer ﬁs requisitos de defesa dos
EuA, Loran-C encontra-se ' largamente dxspon;vel para uso civil no

Hemisfério Norte por todos os utantem que possuam wn receptor
enistente no comércio. Além das'cabarze’ estagdes Loran-C geridas
maela US Coastguard a nivel mundfal, foram  instaladas cadeias o

Lorar-C em Franga, Egipto, Arabia Saudttt, Chlna, tndia @ Coreia.

A Unido Soviédtica dispde de um $sistam§ de rad1onavegag§o sxmilaff :

chamado Chayka, 8
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am navias que ptilizam
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‘ﬁ Ub Coastguard tornou patent‘ & sua intencdo de cessar o
‘TlﬁmPCldeﬂtD @ A rqnutengao de pessoal em todas as estagdes

toaran-C ‘fora dos Eln no final der 1994, ‘tendo igualmente proposto
trawm+ur1r todo ou parte  do Qquxpamenta para as nagles
interessadas. quanco ndo for mais hnL@é sario nos EUA.

. : . ] X .

Foram iniciadas discussdes sobre;q ,futuro de Loran-C em 1983 no
Ambito de wn grupo de trabalho em que se-integravam representantes
de - Canadd, Dinamarca, Republica’ Federal da Alemanhay Franga,

Felindiay Irlanda, Noruegay EUA g IALA (Assoc:agmo Internacional

( ¢ BirnalizagXo Maritima)l. i
£n 1785 a Franga introduzid, a spu custo, uma cadeia Loran-C que
+unrzuna com duss estagdes. . C

A partlr de 1 de Janeiro de. 1987 a :nmpanhza RACAL DECCA deixou de
cer responsavel pela gestdo das cadeias de navegagdo DECCA no

Feirio Unido e na Irlanda, tendp as Autoridades da sinalizagdo
mer;itima assumido & responsabllxdpde par essas cadelias.

wma Conferdncia  oda IALA sobre radlunavegagao que teve lugar em
Mar ;o de 1987, apresentou varias conclusdes sobre Loran-C. A
conclusdo mais importante foi, s davida alguma, que a Dinamarca,
Franga, Republzca Federal da Alemanha, Irlanda, Faises Baixos,
Moruega @ Reino Unido acordarad em “iniciar negociagdes directas
entre si com vista a analisar, a possibilidade de alargar a
cobertura de LORAN-C & Europa |‘Norte Ocidental. A conferéncia
concluiu que nas :zonas hacionais e ‘regionais adequadas, o0s

systemas de radionavegagdo, terraﬁtras deveriam ser mantidos apds a
dntrodugdo dos novos s:btemas daunavegagzc por satélite num futuro:

pre»xsxvel .

Uma outra cpnclusdo a gque chegou -a Cotifer€ncia foi que a IALA

continuara a estudar a p@ssxbilxdade dé alargar a cobertura de
Loran—-C & Peninsula Ibérlcp e an Mediterr@neo até que os Governos -

ernvolvidos se encontrem. ngma posigdo que lhes permita entrar em
neguciagfies directas. R A

As discussdes entre os paises .do Hediterranea. tiveram inicio em
21989 na IALA com a participagdeos da . Comissdo das Comunidades

qﬁEurapexa a fim de analisar g ne65351dade de manter ou mesmo

PR

alargar Loran~c na zona dn Medztdﬁr&nea.

Em 1989, os EUA & a URSS assznarém qm acnrdo relativo a um s1stemai'

conjunto de radionavegagdo Lnﬁaan/CHAYKA para facilitar uma
meltior navegagdo maritima e aéﬁea nas  zonas do Oceano Facifico
Norte e oo Mar de HBering. o

‘Em Abril de 1990, © RU decidiu em pv1nc;p1o, com base nos aspectos
tgrn1cos e de custo, adoptar o sistéma Lpran-C civil intermacional
proposto para a Europa Norte, éc1dental ® o Atladntico Norte. A
api1car&o desta decisdo estd dependénte de um acordo internacional

gatisfatdrio a assinar em xnxcxos/meadca de 1991 com os outros
Estados 1nteressados, oevendo o novo sistema Loran-C encontrar-se

“instalado e em furicionamento antes -do final de 1993. Os convénios
contratuais existentes para o %1$t9M¢ de navegagdo DECCA do Reino .

Unido s3o vAlldos até Fevereiro: de 1?97.




ve Sovernos francéEs, portuguds e espanhol
dipiciaram, & zi de peritgs, discussdes relativas & constituigdo
de wie cadéia Lzran-C para’ o Atld@ntico . com cobertura suficiente
gue permita ligsr as cadeias de Mediterrdneo e do Atlantico Norte.

En Maio  de

1

Em Seteabro de 1990 a
Téquio, entre o, Japdo, a
vista .a desenvolver
hestes paRises. o S

URSS, 'China e Repiblica da Coreia com

IALA presidiu a uma primeira reunido, em

a couperaglo no funcionamento de Loran-C

NG il S st A -
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DO_SISTEMA LORAN-C
3 ~C ‘sa?ie%d- 55 necéSSidé@es dcs maritimos em termos de
gulsdo. Satisfa também 0% requisitos da  Resolugdo IMO A 529

5muitu£ cazos superior ao dd actual szstema DECCA

.

LAfex1st€ncia dg estagles Loran~dnoperaczpnaxs @.de outras estagfes °
“gque entrardo em funcionamento facillta o “desenvolvimento a curte
Jprazo ge umé rede- eur0091aw

i

A reconversdc sem custos das | instalagdes existentes oferece

':Vantagens ¢bvias em termos de custd, sendo o sistema Loran-C

conziderado como muito menos dnera 0o daoa que o sistema DECCA
abtual . ‘ g

oran—-C pode ser alargado por i forma é cobrir todas as dguas
‘ewropeias e 4aguas vizinhas seém dificuldades importantes. Os

A configuragfo de cadeia de Lori ~C.”

prosectos existentes proporc:mqam uma’ abertura de éreas de
adxonavegagao sem visibilidade o gque ndo é possivel com o actual
istema DECCA, (em especial em;: dguas irlandesas e na baia da
Exacaja). Alem disso, serd pogsivel colaborar com as cadeias
Chayice da URSS, S T

>
i

Os actuais mapas Loran~C continuario em = vigor, minimizando, por -

cumaeguinte, os incémodos'e cust?s para ‘bs maritimos.
DR T : ‘
0 sistema Loran-C demonstrou ser ddtado de um nivel aceitavel de
i abilidade de funulonamehtn o] qqe é vxtal para os maritimos.
t

'A‘tecnwlmgia Loran-C Ja aata desﬁnvalv1da. havendo no comércio
"tramamz",wres/retEptores. Existemn MUltms tipos de receptores sem

sistemas de patentes rastritivos, o’ que sg traduz pela exist@ncia
dg,umidames com baixo custo ey pgr consegunnte. por pregos de

venda dos receptores mais reduzidos & medida que o sistema for

espandido. L f

i
t

A disponibilidade cont;nua . dgs. .| eistemas por . satélite
asgencialmente militares. @ 1nce¢ta,f o sistema Loran-C seria um

sistema civil alternativo, terrestre, tontrolada pelos Governos
contratantes.

¥q:111ta a implementagdo por

¥

fages com wvista a um cresc1men o i = qgramadc 2 a instalagdo nas

zanas cobertas. . e

Tr.

S Camc ndo ha& limite do ndmbrox ' Wecaptores que podem utilizar

simultaneamente Loran—-C, as qu staes ‘de capacidade futura ndo
cmlmcam problemas. : 4 S
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CAs aplicagdes de Loran-C ndo sa limztam a sua utilizagdo maritima,

poderdn o sistema zer alargado ai uma ut:l;Lagao Lerrestre e aérea.

" Tem—-se verificado, nos ancs ,recentea, um aumento significativo do
namero ge utilizadores na uomunzdadu da aviagdo civil dos EUA. Os .

EUA implantaram novas estagdes para completar a cobertura da sua
20ne continental. T

A cobertura combinada 'satélité/Loran€C1 oferecera o grau mais
glevado oe verificacdo do sistepa @ de continuidade da cobertura

da radionavegagdo, melnorando a; seguranga maritima e a protecpdo

do ambiente. i
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e é datmao de um nivel dd precisdc pelo menos igual @ em -
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ESTADD ACTLAL [AS DISCUS Sﬂ_ﬁ a NEVEL INTERNACIDNAL

Tev . Cavela da Eouopa Narte QCluuntaL:

Fa

g rwpleﬁentAHt """ wavﬂrmam&nt@isﬁda Dinamarca, Republica Federal
da Alemanha, ﬁ?ﬂng&- Irlanda, Reino Unido, Canadd, Isldndia e
Niruega, membras 40 Brupo de Folxt1ca de Lorarn-C, finalizardo um
deor o basewsds o Elatdrio  de Lrugo o FQILLl(u o final do ano

corrente. Desde Julno de 1790, a Comlbsan ‘das CE tomouw parte como
observador nas weunides do Grupo” ,

Ds governos participantes no Grupo de Politica de Loran-C serdo
convidados a @stabelecer um sistema Loran~C para a Europa Norte
Dridertal e o Atlé&ntico Norte. @ Os ‘participantes j& chegaram a
acordo quanto a Cmnflgurdgﬁo (Anaxu B._z € aos requisitos tecnicos
do sistema (Anexc B.I). | ;

Observe-se que no estado attualfdas‘»di£cussﬁes ndo esta previsto
que os paises do Benelun tomem parte nozacardo a celebrar.

Os Faises FBainos participaram inicialménte no grupo de politica
mas decidiram rndo participar no accrdb pelo facto das duas cadeias
.de navegagdoc DECCA controladas pelas’ autorxdades neerlandesas
satisfazerem ainda os requisitos em matéria  de trafego maritimo
nag Aguas litorais neerlandesas. . ; S

Apesar do parecer de todos os ¢utros Estados-membros envolvidos,
ns FPalces Bairos consideram qgue . por s e funcinnamcnto Loran~C nas
aguas litorais neerlandesas seria uma ‘itapa intermédia supérflua

na passagem giobal dos szstema$ da ngﬂdﬁagao torrestrc para os

Biebenas por satélites.

A Dinmamarca Ja& concordou am manter A% nstag#us de Loran-C em Ejde

‘@ Angissoq mas ndc poderd tomar :uma{decxﬁld~final no que respeita’
a4 sua participagi¥o no acordo final antes do final do ano correnta.

0 Grupo de Folitica tenciona fihalizar & acordo antes do fim do
ano mesmo se oz  FPaises Baivos ou a. D;thafca ndo partzciparnm na

Gstar s,

%
v

A Alemanha apoia a cadeia da EurbpaQNQnte€ﬂbidental, o que resulta
da in-lusdo da estagdo S8Sylt na cadeia. A Alemanha estd preparada
pat-s apuiar & ampliagdo do sistema Loran-C no PBRaltico com novas
. estagdes possiveis na parte oFiental  da Alemanha ou na zona

“molaca. A atribuigdo de frequPncias para a Cadeia da Europa
Oriental Jé& foi  solicitada | as Unides Internacionais de
Talecanunicagdes. A UniXo Soviét@c& estd preparada para colaborar
reste aspecto. ~{

0 Reino Unido, a Irlanda e a Is}&ndla apoiam o acordo com a mais

longa zora coberta. O RU . salieptou qu um acordo internacional
aceitavel sobre Loran-C cpnstxthx #ih r uzsxto prévio para que o
RU passe do seu sistema DECCA para o sx‘tema Loran-C.

A Franga esta disposta a 1ntegrar no sistema as duas estagdes
construidas por sua propria& iniciativa. A Franga apoia a cadeia
com a maior cobertuwra do mpdo a pstabele;er a ligagdo com a cadeia
atlintica prevista. For conseguunte,va Franpa estd preparada para
emitir sinais & partir das suas duas estefdes disponivels para uso
Miperbdlico do sistema com outras estagBes.
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O Yanzga esta @ Jartiilpar Ca casera Qevido an seu 1nteresse pela

S8 T1EZ0Q gue se reveste de interesse duplo pelo
fooho fe farer poat caneia do Mar oo Lavrador.

cante  sali@noar que a4 decisdo dos Faises Haixos  ow da
de ndac ser Farte de um acordo ndo afectard provavelmante
"HGAD sonertura da cadeia da Europa Norte Ocidental
embora Lwna reviaaa do acordo de partilha da costa possa

; ‘ em alguns aspectos teécnicos tais como a

Dondurdo serd  foralisado na reunidHo do Grupo de Folitica em

PE O TR AN

add )
TS TR it (LN T tololatliva  de reunlr as partes  interessadas do

Me g berrEneo Iuta A concldir dm acordo similar ao acordo da
Fuvoape Norte Ooidental, tendo os representarntes de Italia, Grécia,
- ‘ Tornugal, Argélia,  Egipto, US Coast Buard e a
tomado parte  esm oreunides para tal fim desde

de trabalho meditervdrics verifica-se um consenso geral a
marnwtensir  das estagles lLoran-C existentes em Italia e
abta e da manutengdo da  cobertura existente no Mediterrineo de
wEnet LCLAan 2E navios de comércio, de pesca, de  recreio e de
camentos Hideogréricos depols da U8 Coastguard ter suspendido
ag&0  daz estagles em 1994, A altima reunido em Faris
wioa necscegldade de um sistema de navegagdo terrestre no
ben como o facto do Lloran—-C ser o Unico sistema
sfas O malior  namero de requisitos de servigo de
relacdo custosbeneficios.

STREE AN

Um zwocomité coordenado pela  Itdlia estudard as quecstdes técnicas
@ adminlstrativas relativas as actuais estagles Loran-C.

Fof i ae garantie wma cobertuwra eguivalente ou mesmo melhor do que
A de cadeia autJé:u & essencial que se encontre uma solugdo para
witd ova implantag®o da estagdo turca de Kargaburun se o Governo
o oo mastlver 3 decisdo de ndo continuar a assegurar o
funcronamento Ja estagdo no seu  territdrio apds a US Coastguard a

e

taer absndonads. Uma solugdo poderia ser a implantagdo de uma nova
EEA Yunooean territério grego. O objectivo final do grupo @
T w0 maie cedo possivel, a elaboragdo de um Memorando de

e e Mediterr Antoco para o Loran~-C mediterrdnico, sendo 1994 a
wosntengnr s para entrada em funcionamento.

sprasentartee franceses, espanhdis e portugueses gque tomaram
o ogrupo Loran-C mediterrdnico confirmaram a sua intengdo de
powobertwra  de Loran-U ate o Doceano Atl&@ntico, incluinao
& own Landrias, € gelhorar a cobertura ma zona 30 do
Y i S R S W

v il sodesdes  preliminares  tiveram inicio em Maio de 1990 em
Vads o entre ars i vesses paises. Pretende-se chegar a acordo
GLantto & corfiguragdo e aos requisitos técnicos da cadeia,
asseg.rande desse modo uma ligagdo com as cadeias europeia NO e
T3, ‘.A'::r"r"‘éﬁi Cé&a
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DeE Qs homan artz  nio Drupo de Folitice oo Loran-0 ND
& Mo Brup Loran~C  mediterrdnico cornsideram gue o

abeeciivo deveria ser wn sistema anico terrestre de radionavegagdo
s nobertura da BEarooa Norte até o Mediterra@neo e o Atldntico.

Ben prej;uiro oo deszsenvolvimento do  sistema de navegs¢do por

setaslite, a Comissdo apolia o desenvolvimento de uma cobertura

de Loran-L conposta por tr@s cacelas regionais. No anedo
owma configuragdo possivel da cadeia europeLa.

Temado em conta os FE*qltddub das discussles relativas & cadeia NO
ubﬁiwgla e A dos paises mediterrdnicos relativa as

@ 1berica, & Comissdo apoia (]
cadelas seglonale com & maior =zona de

anga constitul uma parte integral da politica
Lo ES , compete & Comunidade desenvolver
mio da ﬁegur&mga maritima  com especial relevo
nurmu de seguranga rigorosas. Tendo em conta
d0 Tratado, ~importa que & Comiesdo
ac Donselho reanm elevadoe nivel de

LI

cez

Sotamas de rarem parte do samblente de seguranga
STEEVEY : A zigtemas existentes sem Qque sejam
cinuidos poroum outru 519tama fiavel e preciso afectara o
de  segur mng da navegagdo em aguas comunitarias. 0O
;~1.1m~c » da ceadeia regional  Loran-C constitui, apenas para
j o ULE:) altaermativa adequada aos sistemas

e gue comegam a ficar desactualizados, e
ca precisdo da radiolocalizagdo. No futuro,
sendo um sistema de verificacgdo essencial e
emas  de  auxilio & navegagdo por satélite,
aumento da seguranga maritima em larga escala

; coran-C  constitul un sistema preciso de
gquer pode ser  desenvolvido a nivel  europeu num
Dol L, ClomtesdAo, pretendendo manter e desenvolver um

SEQUranga  da&  Navegagan nas  aguas europelas,
ogque  apole a realizagdo de cadeias regionais
Lar oo T A A @LrOpela. Estas cadeias, através do  sew
func Lomasento, contribuirdo significativamente para a preservagdo
coccer GAG do anlente marinhao.

oo el ado
ot e ac Lans

Toanesoerance a necessidade de compatibilidade dos sistemas de
auallln a navegagdo introduzidos ouw previstos a nivel regional na
Europea, € importante que a Comissdo actue de modo a garantivr tal
srtibilidade.,

: ~atirada de gualguer wuma das partes envolvidas no
du oprevieto conprometerd serlamente o desenvolvimento cda rede

orao entre o EUS @ a URSS relativo a Loran-—
. 0k e wna cadela suropela de Loran—-0C alargara a
o Lara de Larane-d & totalidade do Hemistério Norte.
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Logo que o 1nteresse europeu no sistema Loran-C tenha sido ‘
reconhecido, ser& necessdrio melhorar. a precisdo do sistema e
desenvolver receptores mais adequados na perspectiva dos
desenvolvimentos futuros, em especial por satélite. Solicita-se

que seja conferido a Comissdo um mandato para iniciar
investigagdes neste campo. '

Tendo em conta a decisdo de alguns Estados—-membros de cessar a
utilizagdo do sistema DECCA, importa tomar medidas adequadas a fim
de assegurar que a transigdo de um sistema de radionavegag¢gdo para
outro se concretize ao mais baixo custo para os utentes.

A Comissdo, apoiada pelo Conselho, estad pronta para iniciar a
investigagdo neste dominio.

Pelas razdes acima mencionadas, hda actualmente uma oportunidade
inica para introduzir um sistema de radionavegagdo de baixo custo
que cobrird as aguas europeias, contribuindo, deste modo, para
aumentar a seguranga maritima e a protecgdo do ambiente maritimo.

g, pois, vital que se aproveite tal oportunidade. A Comissdo. i
propde ao Conselho a adopgdo, o mais cedo possivel, de uma:=:
pecisso baseada na proposta constante do Anexo A.
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Proposta de
DECISAO DO CONSELHO
RELATIVA AO SISTEMA DE AUXIL10 A NAVEGACAO POR RADIO

LORAN-C

O CONSELHO DAS COMUNIDADES EUROPEIAS,

Tendo em conta o Tratado que institui a Comunidade Econdmica Europeia e,
nomeadamente, 0 no2 do seu artigo 849,

Tendo em conta a proposta da Comissio,
Tendo em conta o parecer do Parlamento Europeu,
Tendo em conta o parecer do Comité Econdmico e Soclal,

Considerando que a Organizacdo Maritima Internacional (OMI) prevé que os
Governos que s3o partes contratantes na Convenc3o SOLAS tomem medidas no
sentido de estabalecer e manter tais sistemas de auxilio & navegacdo em
funcdo do volume de trifego e do grau de risco;

Considerando que é preocupacdo da Comunidade assegurar o malis elevado
grau de seguranca da navegacio e de proteccdio do ambiente marinho;

Considerando que a Guarda Costeira dos Estados Unidos (US Coastguard)
decidiu pér termo, até 1994, aos compromissos assumidos no ambito do
LORAN-C fora do territério dos E.U.A. e atendendo & sua intenc3o de
colocar & disposicdo dos paises de acolhimento em questdo as instalacdes
do LORAN-C;

Considerando que a Associacdo Internacional de Sinalizacio Marltima
(1ALA) defende a necessidade de um sistema terrestre de auxilio 4
navegacdo por rddio para satisfazer as necessidades da navegacio
maritima;

Considerando que determinados Estados-membros tenclonam participar em um
ou mals acordos regionais sobre a criacdo de cadeias LORAN-C que abranjam
o Norte da Europa Ocidental e o AtlAntico Norte, bem como o Mediterrineo,
a Peninsula Ibérica e o Baltico;

Considerando que o sistema LORAN-C preenche os requisitos internacionais
e que uma utilizacdo mais generalizada desse sistema n3o obsta ao
desenvolvimento de sistemas de auxilio 3 navegacio por satéiite, tanto
mais que uma cobertura articulada por satéliite e pelo sistema LORAN-C
proporcionard uma verificacdo do sistema e uma continuidade da cobertura
no 4mbito da navegacdo por riddio nas melhores condi¢des em beneficio da
seguranca maritima e da protec¢cio do ambiente;
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Considerando que a criacio de sistemas LORAN-C a nivel regional deve
assegurar uma cobertura coerente e completa da zona maritima europeia,
evitando, tanto quanto possivel, a imposiciio de custos adicionais aos
utillizadores dos actuais sistemas terrestres de navegac#o por radio;

TOMOU A PRESENTE DECISAO :

Artigo 19

1. Os Estados-membros participario em ou aderirdo a acordos regionais
sobre o LORAN-C na medida em que tal for necessirio A realizagio dos
objectivos internacionais.

2. No que respeita & sua participacéo em acordos regionais, os Estados-
membros procurario obter as configura¢des do LORAN-C que abranjam a
maior zona geogrAfica possivel na Europa e nas Aguas territoriais
cont iguas.

Artigo 20

A Comissdo: - assegurard a coordenacdo entre os Estados-membros que
participam em acordos regionalis com vista a garantir a
compatibilidade entre as cadeias LORAN-C criadas a nivel
regional,

- Incentivaré o desenvoivimento de receptores LORAN-C, tendo
em conta a evoiucio dos sistemas por satélite e o
aperfeicoamento do actual sistema LORAN-C;

e propord ao Conselho, se for caso disso, as medidas que se impdem.

Artigo 30

Na sua qualidade de membros ou observadores no fmbito da Associacio
Internacional de Sinalizacdio Maritima, os Estados-membros e a Comissio
procurar8o obter a participacdio do maior nimero possive! de palses nas
cadeias LORAN-C existentes a nivel regional na Europa, a fim de aumentar
a cobertura do sistema LORAN-C a nivel mundial e melhorar, desse modo, a
seguranga da navegacéo e a proteccdo do ambiente marinho

Artigo 4o

0s Estados-membros sio os destinatérios da presente decisio.

Feito em Bruxelas, em

Pelo Conselho
O Presidente
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ANNEX B1/. ..

GENERAL

The Global Positioning System (GPS) s a space-based, radlo
positioning, navigation and time-transfer system having free major
segments: space, control and user. The GPS space segment, when fully

operational, will be composed of 21 satellites, plus three operationa!l
spares In six orbital planes. The satellites will operate in circular
20,200 km orbits at an inclination angle of 55° and with a 12-hour
period. The spacing of satellites In orbit will be precisely arranged
so that a minimum of four satellites will be in view to any user,
thereby ensuring world-wide coverage. Each satelllite will transmit L1
and L2 signals. L1 wil!l <carry a precise (P) signal and a
coarse/acqulisition (C/A) signal. L2 will carry a P signal only.
Super imposed on these signals will be navigation and atmospheric-

propagation correction data, and satellite clock-bias information.

The control segment will Inciude a number of monitor stations and
ground antennas located throughout the worid. The monitor stations will
use GPS receivers to track passively all satellites in view, and
thereby accumulate ranging data from the sateliite signals. The
Information from the monitor stations will be processed at the master
control station (MCS) to determine the sateilite orbits, and to update
the navigation message of each satellite. This updated information wil}
be transmitted to the sateilites via the ground antennas, which will
also be wused for transmitting and recelving satellite control
information.

The user segment will consist of antennas and recelverprocessors that
will provide positioning and navigation data to the user.

PURPOSE

GPS Is a position-fixing system which will be used for general

navigation on land, sea and air. It will aiso have survey and timing
applications.
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ANNEX B1/...
SIGNAL CHARACTERISTICS

The GPS concept depends upon having accurate and continous knowliedge of
the spatial position of any sateilite in the system, in terms of the
time and distance of the satellite from the user. Each satelilite
transmits its own ephemeris data. This data is periodically updated by
the control station, and |s based upon information obtained from five
widely dispersed monitor stations.

The GPS recelver automatically selects appropriate signals from three
or four of the satellites that give the best view as based on the
optimum satellite-to-user geometry. It then solves time-of-arrival
difference quantities to obtain the distances between the user and the
satellites. This Information establishes the user’'s position with
respect to the sateilite system. A timecorrection factor then relates
the satellite system to earth co-ordinates. Each satellite continuousliy
transmits a composite spread-spectrum signal at 12227.6 (L2) and
1575.42(L1) MHz that contains a precise navigational signal, a coarse
navigational signal, satellite ephemeris data, atmospheric-propagation
correction data and clock-blas iInformation. The user equipment measures
four independent pseudo-ranges and range rates, and translates these to
a three-dimensional position, a veloclty and a system time.

ACCURACY

Reference System. The geodetic reference system selected for use by the
Global Positioning System (GPS) Is the World Geodetic System (WGS). The
GPS currentiy uses the 1984 version, which Is designated as WGS 84.
Datum transformation will permit coordinates to be transformed between
WGS 84 and most of the major and local datums in the world.

The GPS provides two services for position determination.

The Precise Positioning Service (PPS) wiil provide predictable
positioning accuracy of 17.8 m (2dRMS) horizontally and 27.7 m (2
sigma) vertically, velocity accuracy of 0.2 m/sec (2 sigma) In each of
the three dimensions, and timing accuracy. The PPS will be iimited to
the US and atllied military and federal government users. Limited clvil
use may be authorised to those who can demonstrate a need for the
accuracy that cannot be obtained by other means, Is In the US national
interest and can satisfy US national security requirements.

The Standard Positioning Service (SPS) wlll provide a lower level of
accuracy than the PPS. The SPS will be made available to civil,
commercial and other users at the highest level of accuracy that is
consistent with the national Interests of the USA. The current policy
of the American Department of Defense (DOD) is to provide the SPS at an
accuracy of 100 m (2 dRMS).



2. GRANAS/NAVSAT

GENERAL

The GRANAS (Global Radio Navigation System) Iis a planned civil,
satellite-based radio navigation system with the capability of
additional communication services. NAVSAT Is a planned global civil
navigation satelliite system which has similar operational objectives to
the GPS.

GRANAS has been investigated by Standard Elektrik Lorenz, (SEL) funded
by the German Ministry of Research and Technology. NAVSAT has been
developed by European industries, funded by the European Space Agency
(ESA).

Both systems reveal! more similarities than differences. In order to
enhance the prospect of a future system realization, ESA decided to
release a study which aims at the harmonization of the GRANAS and
NAVSAT systems. 1t was the objective of the study to identify the best
features of the original concepts and to merge them Iinto a single
consol idated system.

For the method of satellite position determination the principies of
GRANAS and NAVSAT are taken as two parallel options. One of these wili
be selected at a later stage, when some .realization aspects are
considered in more detail, e. g. by means of an experimental validation
system.

The new system is characterized by the composition of the following
features :

SPACE SEGMENT

The configuration of the space segment |s characterized by 6 equally
spaced geostationary satellites (GEO) suppliled by 12 sateilites in 6
Iinclined highly-elliptic orbits (HEQO) with 12-hour periods. These
orbits are arranged within 3 orbital planes mutually separated by 120 %X
in right ascension of ascending nodes and incline by 63.4 with regard
to the equator. Each plane includes two orbits, one with its apogee in
the Northern, the other with Its apogee Iin the Southern hemisphere.
During 5/6 of a HEO period the ground track Is concentrated on a
relative smail area providing good visiblility conditions and making
this type of orbit comparable to GEO satellites. Oniy the aititude of a
HEO satellite Is changing considerably increasing up to 39,000 km. To
avold problems of high Doppler frequencies each HEO satellite becomes
operational only above an aititude of about 10,000 km. Nevertheless,
this constellation guarantees, that during 96,2 ¥ of the time at least
4 satellites (GEO as well as HEO) are visible.

The communication function (e.g. for the purpose of position reporting
in caseé of SAR) may be realiized according to INMARSAT standards.



GROUND SEGMENT

In the case of autonomous sateliiite position determination 16 ground
stations are proposed which are equipped with simple transponders to
respond to the interrogation signal. The monitor function Is performed
simulitaneously.

For the ground based position determination 6 Reglonal Centres are
needed, one of which provides the service of the Mission Centre.
However, about 10 additional monitor and tracking stations are
required. For these the same locations as above can be used.

USER SEGMENT

The harmonlized navigation system offers two navigation modes : dual
frequency and single frequency. The dual frequency mode permits
correction for ionospheric delays to be made and hence provides higher
accuracy than the single frequency mode of operation.

PURPOSE

GRANAS/NAVSAT would be a general navigation system for position-fixing
by air, land and sea users.

SIGNAL CHARACTERISTICS

The determination of the user position is similar to that of GPS In
mak ing pseudorange measurements to at least 4 satellites. However, the
new system bases on a time-devision multiplex (TDMA) approach using 15
time slots within a frame length of 2.4 s. Each navigation burst
consists of a synchronization preamble (24 ms), 5§ data words (100 ms
and a postamble 16 ms). The latter Is transmitted at another fregquency
(1228 MHz compared to 1575 MHz) in order to compensate for ionospheric
delays.

The data part of the burst includes system time, satellite position

coordinates as well as an additionai word iIndicating the heaith status
of the system.

ACCURACY

Due to the chip rate of 4 MHz and the dual-frequency method, the
accuracy of user position is comparable to that of the GPS P-code.

According to whether a user |s stationary or moving an accuracy of 2.4
or 24 m (2dRMS) respectively Is achlevable.
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ANNEX B1/.
3. GLOBAL NAVIGATION SATELLITE

GENERAL

The Global Navigation Satel!lite System (GLONASS) Is a space-based,
radio positioning system that is being Introduced Iin the USSR for
wor ld-wide use by aircraft, but it could also be used at sea level. The
system wili start operation with between 10 and 12 sateliites, of which
5§ or 6 will be positioned in each of two orbital pianes having an
Iinciination of 65°. The satellites wlll operate In nearly circular
orbits at an approximate height of 19,100 km, and with a period of
11.25 hours. The system is finally intended to contain 24 sateilites,

of which 3 will normally serve in a standby mode, three orbit planes
120° apart will each contain seven to eight satellites.

The user wili establish his position by receiving signals from three
satellites and thereby calculating the distances to the satellites. A
signal that will give a very precise fix of position will be provided
to users who are allowed the means to decode Iit, while a different
signal that will give a less accurate fix will be generally available.
The former signal will be carried by two frequencies in the L band (L1
and L2), while the tlatter will be carried by only one of these

frequencies. This arrangement s similar to the P and C/A signals of
the GPS. It might be possible, because of similarities between the
GLONASS and GPS, for users to have receivers that could work with
either system.

PURPOSE

Glonass Is a position-fixing system which will be used for general
navigation by aircraft and ships.

SIGNAL CHARACTERISTICS

A master station monitors the satellites In order to keep the
ephemeris, or positional, data of each one up to date. The satellites
transmit their data over separate channels using a spread-spectrum
technique. The L1 and L2 frequencies are respectively 1597-1617 MHz and
1240-1260 MHz.

ACCURACY

100 m horizontal, 150 m vertical and 15 cm/s veloclity (al! 95 ¥
probabiiity).

RN o
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GENERAL

The Decca Navigator System, generally known as Decca, Is a hyperbollc
radio navigation system, operating in the 70-130 kHz frequency band,
using groups of at least three ground transmitter stations, each group
making a system unit known as a chain. A Decca chain consists of one
Master, and two or three Siave stations, 80-110 km from the Master,
designated as Red, Green and Purple. The signals can be received by
surface craft and by aircraft at all altitudes down to ground level at
distances of several hundred kilometres from the transmitters. The
characteristic high accuracy of Decca results from Its combination of
hyperbolic geometry, and the phase comparison method of time-difference
measurement.

PURPOSE

The Decca Navigator System is used for position-fixing principally by
maritime and aviation users.

SIGNAL CHARACTERISTICS

Transmitter signais are continuous unmodulated radio waves, the Slave
signal Is phase-tocked to the Master. The frequencies of the
unmodulated continuous radio waves transmitted from the Master and
Slaves are harmonically related to a fundamental value "f" which is not
transmitted but which is roughly 14 kHz, the exact value varying from
chain to chain.

Phase synchronisation of Master and Slave transmissions creates a
pattern of hyperbolic position lines along which the phase difference
between Master and Slave Iis constant. Position fixing carried out by
the Decca receiver consists basically of identifying position lines by
phase comparison carried out with a multipie frequency.

In receivers, the transmitted frequencies are multiplied In order to
produce comparison frequencies of 24f (Red), 18f (Green) and 30f
(Purple).

Taking the Red comparison frequency as an example, 24f equals
approximately 340 kHz corresponding to a wavelength of about 880
metres. By travelling 440 metres (half a waveliength) along the Master-
to-Slave baseline a phase change of 360° is produced, and this distance
is designated as a lane and indicated by a complete revolution of the
phasemeter pointer of Deccometer receivers and by counting up or down
100 divisions of one lane, at the displays of receivers with a digital
performance.

However, on the latest receivers the position Is usually displayed in
geographical coordinates.
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Off the Inter-station baseline, the lane widths expand In accordance
with the hyperbolic geometry but the Instrinsic accuracy of the system
Is Indicated by the fact that phase is measured to within one or two
hundredths of a lane, corresponding to a few metres In distance.

Lanes and zones (groups of 24 Red, 18 Green and 30 Purple lanes) are
counted by either a geared pointer on the Deccometer or on a digital
display of a modern microprocessor based receliver.

Once every 20 seconds lane identification signals known as multipulse,
are transmitted from each station in turn. Theilr prime purpose is to
provide a check on the lane settings, however, because these signals
are formed from a 1 f pulse synthesised from all four radiated
frequencies, they are much less susceptibie to skywave errors at night
than those that may be experienced using the normal patterns, it can be
shown that variable errors, particularly at longer ranges from the
chain, are significantly smaller at night using multipulse - and can be
up to 2:1 better. In the current generation of Decca receivers, the
multipulse signals can provide the primary fixing information, being
rate-aided between transmissions by the normal or continuous patterns.

ACCURACY

The accuracy of Decca Is specified in some metres at positions on or
near the baselines between two statlons, but this accuracy decreases as
the distance from the baseline Iincreases. Due to sky-wave interference
Decca Is susceptible to night effect which generally reduces the
accuracy by a factor of 6 to 8.

in daylight at a distance of 240 km the accuracy will be better than
440 metres; this figure deteriorates to approximately 2.4 km at night.
Within 80 km of the Master station the accuracy (s approximately 25
metres by day and 190 metres at night.

All accuracies quoted are at 2 dRMS.

in areas of fringe cover, a single line Is used for homing purposes by
mariners. The high order of repeatability of the Decca system is also
particularly significant. For example, if the Decca co-ordinates of a
particularly good fishing area are known, a vessel can subsequent!y
return to the position by referring solely to the Decca readings.
Similarly, any user can be directed to a precise location by using
Decca coordinates.

in certain areas the hyperbolic patterns are distorted, mainly owing to
the signalis passing over ground of low electrical conductivity. These
distortions, known as fixed errors, should be taken into consideration
when fixing the ship’s position. This information is published in the
form of Pattern Correction Charts in the Chain Data Sheets.
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5. LORAN-C

PURPOSE

LORAN-C Is a general navigation system for air, land and sea users. In
addition to Its position fixing capability it can be used for timing
purposes.

SIGNAL CHARACTERISTICS

LORAN-C Is a hyperbolic system operating In the 90-110 kHz frequency
band. Each station of a chain |is separated by several hundred miles
with each transmitting a series of eight precisely timed RF pulses.

Chain differentlation |s provided by Group Repetition interva! (GR!).
Selection of specific GRI may be coordinated with the US Coast Guard to
avold interference.

The system Is based on the measurement of the differences in the time
of arrival of signais from the stations In a chain. The measurements of
the Time Difference (TD) are made In a recelver which achieves high
accuracy by comparing a specified cycle zero-crossing within the
transmitted pulses of the master and secondary stations of a chain. The
comparison is made at the 30 us zero crossing to avoid sky-wave
interference. Additionally, the phase of the puises is aiternated in a
predetermined pattern over two groups of eight pulses to I(imit the
effects of long delayed sky waves. Precise control over the pulse shape
ensures the proper comparison at the 30 us zerocrossing.

ACCURACY

Within the defined coverage area, Loran-C provides the user using an
adequate receiver with a predictable accuracy of 0.25 m (2dRMS) or
better. The repeatable and relative accuracies range between 18 and 90
m. Accuracy |Is dependent upon the Geometric Dilution of Precision
(GDOP) at the user’'s location, the measurement error (signal-to-noise
ratio) and chart or local area calibration. The Loran-C ground wave is
primarily used for navigation; precise time measurement and time
intervai dissemination are also derived from the Loran-C signal.

Sky-wave navigation is feasible, but with a significant loss in
accuracy. Like ground waves, sky-waves to some extent may also be used
for time dissemination. Loran-C was originally designed to be primarily
a hyperbolic navigation system. However, with the advent of the highly
stable frequency standards, Loran-C can also be used In the range-range
(rho-rho) mode of navigation. This Is accomplished by a comparison of
the recelved signal phase with a known time reference to determine
propagation time and, therefore, range from the stations. It can be
used In situations where the user Is within reception range of
Individual stations, but beyond the hyperbolic coverage area. The rho-
rho method using Loran-C requires that the user has a very precise and
stable time reference. The high cost of equipment Iimits the use of
this mode.
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The accuracy of the Loran-C system makes it a sultable candidate for
many land radiolocation applications. Loran-C can be received In
mountainous areas where VHF and UHF systems are terrain |imited. Some
distortion of the hyperbolic grid Is to be expected since the 100 kHz
signal’s time of arrival and strength are affected by the soll
conductivity and terrain. Propagation anomalles may be encountered In
urban areas where the proximity of large man-made structures affect the
signal. The existence of these anomalies Is predictable and can be
compensated for, usually by surveying the area. The long range of the
Loran-C system makes It particulariy desirable for application to
remote areas, or where the user population is too low to Jjustify the

cost of a large number of short-range facilities.
wdm
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ANNEX B2
Proposed configuration NW-Europe and Atlantic
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General

1. The North West European Loran C system shall comprise the eight
existing stations of the Icelandic, Norweglian and French chalns, with
the addition of two new stations Iin Norway and one each iIn ireland and
the United Kingdom.

2.The coverage of the new system is shown In annex 2. The area shaded
is limited elther by accuracy (maximum error .25 n. mile 2drms) or by
signal strength (minimum SNR - 10db noise 61dB above Iuv/m).

Transmitted Signal

3. The signal from all the transmitters shall conform to the
requirements of the "Specification of the transmitted Loran C signal"”
(USCG-USDOT COMDTINST M 16562. 4 July 1981).

Transmitting Equipment

4.The transmitters shall be of modular construction and shall consist
of a prime power unit, timing and contro! units, pulse generating
assembllies, a coupling network, output cabinets, switch network and
antenna fenders. .

5.New transmitting equipment shall be required at all sites except
those in France. Gamvik, Fedje, South West ireland and North East
England are new sites. The existing stations In Norway (Boe and Jan
Mayen) shall be dual-rated iIn the new system, but the existing
transmitting equipment is unsuitable. The present valve transmitters on
the other four sites (Angissoq, Sandur, Ejde and Sylit) shall be
replaced with solld-state equipment.

6. Power reqlirements vary depending on the ranges and types of terrain
to be covered. Transmitters of different peak radiated power (p.r.p.)
can be provided using the same components but Increasing the number of
puise generating assemblies.

Antenna
7. The antenna is a top-loaded, guyed, steel lattice tower, fully

Insulated from the guys and foundation with the exception of the feed
from the antenna coupler. The antenna may be 200 m to 400 m high.
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ANNEX B3
Monitoring and control
8. Time of transmission (TOT) control will probably be used for the
compliete system eventually, although existing USCG stations will be

controlled via System Area Monitors at least until the proposed
handover date (1994).

9. Under TOT, times of transmission are fixed relative to an external
standard such as Universal Co-ordinated Time (UTC). Propagation time
along the baselines is measured by monitor recelvers located at or near
the transmitter sites. Data from these monitors Is automatically sent
to a control centre from which commands such as timing adjustments are
sent, agalin by data iink.

10. The standard deviation of TOT, with respect to UTC, for each
transmitter shall be kept beiow a pre-determined vaiue, probably 50-100
nanosec. The standard deviation of time differences between masters and
secondary shall be less than 30 nanosec.

11. The system shall be controlled from two centres : Boe In Norway for
the iceland and Norweglan Sea chains and Brest in France for the North
Sea and Biscay chains.

12. The principal maintenance centres and stores shal! aiso be at these
control centre locations, together with a maintenance centre at Sandur.
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COMPET ITIVENESS AND EMPLOYMENT IMPACT STATEMENT

what Is the main reason for introducing the measure ?

The simu!taneous withdrawal of the DECCA RACAL company and the US
Coastguard from the provision of radionavigation signals In Europe
and the on-goling development of new radionavigation systems In the
Iberian Peninsuila and the Mediterranean poses the potential major
problem of plecemeal, uncoordinated, and hence uneconomic
development of radlonavigation signal systems In Europe. The
proposal aims to secure the commitment of the Member States and
inter alla third countries to the introduction of the LORAN-C
radionavigation system as the European standard for the medlium
term.

Eeatures of the business In guestion

All enterprises which use radlonavigation signal systems.

¥hat obligations does this measure impose directly on business ?

No additional oblligations.

¥hat indirect obligations are national, regional or local
authorities |ikely to impose on business ?

Authoritles are likely in-due course to require vessei owners to

adapt or replace existing recelving equipment to ensure the
maintenance of high safety standards.

Are there any special oprovisions ip respect of SME'S ?

None.
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a) Ihe competitiveness of the business

b)

The competitiveness of Community vessel operaxors will be
enhanced through the avoidance of the necessity to equip
vessels with multiple recelvers to Interface with different
radionavigation signal systems.

Employment

Poslitive.
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