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I. INOLEDNING

Det ligger Fallesskabet pa sinde, at sg¢fartssikkerheden hdjnes | aliminde-
lighed og | Europa | serdeleshed. Internationale organisationer, sasom Den
Internationale Séfartsorganisation (IMO), spiiler en vigtig rolile, nar det
gelder fastimggeisen af sikkerhedsreglier pad verdensplian, men Det Europeiske

. Feilesskab kan pad sin side ogsd fremme speclifikke praktiske foranstaltnin-
ger for séfarten. Udvikling og forbedring af navigationshjzipemidierne er
en af de foranstaltninger, Fzllesskabet nu beskaftiger sig med for at
bidrage til navigationssikkerheden i Europa og dets naboomrader.

Kommissionen har til hensigt at redegdre for sine synspunkter vedrgrende
séfartssikkerhed pa et senere tidspunkt, men udvikliingen har gjort det
nédvendigt at se pa speérgsmalet om radionavigationshjeipemidier allerede

nu.



1. BADIONAYIGATIONSHJALPEMIDLER

| henhold til konventionen om slkkerhed for menneskeliv pa sgéen (SOLAS
1974), som senere sndret, og Iszr bestemmelise 14 | kapitel V om naviga-
tionssikkerhed, der vedrgrer navigationshjzipemidier, har hver af de
kontraherende regeringer pligt til at sérge for etablering og opretholdelse
af sadanne navigationshjeipemidler, som de skdnner pakrzvet i forhold ti!
traf ikmengden og risikograden. | de europziske farvande og specielt |
kystomraderne har radionavigationshjsipemidier lenge veret betragtet som et
vigtigt led | de foranstalitninger, der treffes for at efterieve ovennszvnte
internationale forpligteise til at opretholde sdéfartssikkerheden.

Radionavigationshjezipemidier suppleres af visuelle hjzipemidier som fyr og
bdjer, og der vil fortsat vare behov for et basalt system af disse til at
afmerke farer og sejirender og give visuel bekreftelse af et skibs posi-
tion. Med det teknologliske fremskridt vokser imidiertid udvaiget af
elektroniske navigationshjzipemidier.

De eksisterende radiosystemer til positionsbestemmelse kan inddeles | to
grupper, nem!ig rumbaserede systemer og Jordbaserede systemer. De kan
endvidere inddeles efter, hvor stort et omrade de dekker, og denne ind-
deling strzkker sig fra rent lokale systemer til verdensomspzndende
systemer.

! midten af 1990°'erne forventes det, at der vil vere to operasionelie
satellitsystemer, som kan dakke hele verden med en paregnet ngjagtighed pa
100 meter for civile brugere. Det drejer sig om det amer ikanske globale
positionsbestemmelsessystem (GPS) og det sovjetiske globale navigationssa-
tellitsystem (GLONASS).

Som félige af lighederne meliem de to systemer vil brugerne teoretisk set
muligvis kunne have modtagere, der kan arbejde med begge systemer. Desvarre
er begge systemer militere. Mange organisationer inden for Den Interna-
tionale S¢fartsorganisation har givet udtryk for forbehold over for
anvendelise af et af disse to systemer som et verdensdazkkende civilt
navigationssystem. Som anfért | den amer ikanske forbundsradionavigations-
plan vil det kunne paregnes, at der | GPS-signaler til radighed for
navigationssikkerheden til enhver tid undtagen | perlioder med nationalt
alarmberedskab, hvor alene de radionavigationssignaler, der tjener de
nationale interesser, vil vere til radighed. Den seneste tid har vist, at
regionaie konflikter iIkke kan udelukkes trods den poiitiske afspending. Med
en total afhangighed af et enkelt system kunne brugerne saledes blive udsat
for risikoen for ikke at have nogen radionavigationshjzipemidier. Desuden
hersker der usikkerhed om den eventuelle fremtidige Indféreise af brugeraf-
gifter for satellitsystemerne.

Pa europzisk plan findes GRANAS (globalt radionavigationssystem) og NAVSAT,
der er udviklet af den europziske industri og finansieret af Den Europziske
Rumorganisation (ESA). Begge disse er globale clvile navigationssatel!it-
systemer med nogeniunde samme operationelie mal som GPS. De befinder sig
stadig | planlagningsfasen.

Blilag B 1 indehoider en nzrmere teknisk beskrivelise af disse systemer.
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Satellitsystemerne vil give en tredimensional positionsbestemmelse. Satel-
litsystemer har en mulig neéjagtighed pa meliem 2,4 og 24 meter afhangigt
af, om brugeren er stationer eller i bevegeise, men for den civile bruger
kan bestemmelsen ske med en ndjagtighed af ca. 100 m.

Inden for jordbaserede radionavigationssystemer, der egner sig til generel-
le navigationsformal, findes systemerne OMEGA, DECCA Navigator og LORAN C.

[}
OMEGA-systemet giver en positionsfastieggelise af begrznset ngjagtighed og
kan kun anvendes til generel navigation pa ruter, skibe fgiger | den
oceangdende fase, og til fly. Det vil sandsynligvis blive afligst af GPS,
men vil maske fortsat blive brugt til séfartsforma! indti! arhundredets
udgang.

Bilag B 1 indeholder en nermere teknisk beskrivelse af DECCA-systemet. Med
DECCA opnas der en tiistrekkellg dekning omkring De Britiske @er og en
omfattende dakning | Vesteuropa fra Norge til Den Engeiske Kanal inkluslve
en del af @stersden. Det anvendes ogsa | visse andre havomrader omkring Den
Iber iske Halvgé, Australlien, Japan, Sydafrika, Indien og Den Arabiske Golif.
Det anslas, at der er ca. 140 000 brugere verden over, deraf de fleste |
Europa. | alt ca. 80 000 modtagere, stigende til 90 000 ved udgangen af
1989, er installeret pa skibe, der bruger tre britiske kader.

Loran C-systemet er ogsd et jordbaseret hyperbolsk radiopositionsbestemmel-
sessystem. Det er baseret pa malinger af forskellen | ankomsttiden for
radiofrekvensenergi-impulser, der udsendes af en kade af synkroniserede
sendere, som befinder sig hundreder af mil fra hinanden. Bilag B 1 og B 2
Indeholder nazrmere tekniske oplysninger.

Selv om Loran C oprindelig etableredes for at imddekomme amer ikanske
forsvarsbehov, er det | vid udstrakning til radighed til civil brug pa den
nordlige halvkugle for alle, der anvender en modtager, der kan kgbes |
handelen. Ud over de fjorten LORAN C-kader, den amer ikanske kystvagt
administrerer verden over, er der etableret LORAN C~keder | Frankrig,
Egypten, Saudi-Arabien, Kina, Indien og Korea. Sovjetunionen driver et til-
svarende radionavigationssystem kaldet Chayka.
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f11. UDYIKLINGEN PA INTERNATIONALT PLAN

Den amer ikanske kystvagt (US Coastguard) har meddelt, at den agter at
ophdre med at finansiere og bemande samtlige Loran C-stationer uden for USA
fra og med udgangen af 1994. Den har ogsa tiibudt at overdrage hele eller
en del af Loran C-stationernes udstyr til interesserede vartsiande, nar USA
Ikke lmngere har brug for det.

)
En arbejdsgruppe omfattende representanter for Canada, Danmark, Forbunds-
republ ikken Tyskland, Frankrig, Island, Irland, Norge, USA og IALA (Den
Internationale Sammensiutning af Fyrvasener) begyndte at dréfte Loran C's
fremtid | 1983.

| 1985 etablerede Frankrig for egen regning en Loran C-kzde, der drives med
to stationer.

Den 1. januar 1987 ophérte RACAL DECCA Company med at vere ansvarlig for
administrationen af DECCA Navigator-kederne omkring Storbritannien og
Irland, og fyrvasenet har overtaget ansvaret for dem.

I marts 1987 blev der pa en serlig radionavigationskonference | |ALA-regl
fremlagt syv konklusioner om Loran C. Den vigtigste af disse var utvivisomt
den, hvorved Danmark, Frankrig, Forbundsrepublikken Tyskland, Irfand,

Neder landene, Norge og Det Forenede Kongerige blev enige om at indlede
direkte forhandlinger med hinanden om mul igheden af en udvidelse af Loran
C-dakningen | Nordvesteuropa. Konferencen konk luderede, at der | nationale
og regionale omrader, hvor det var hensigtsmessigt, i den overskuelige
fremtid skulile oprethoides jordbaserede radionavigationssystemer efter
indfgrelsen af nye satelllitnavigationssystemer.

En anden konklusion fra konferencen var, at |ALA skulle arbejde videre med
mul igheden af en udvidelse af Loran C-dekningen langs Den I|beriske Halvg og
i Middelhavet, indtil| de pagzlidende regeringer var | stand til at indlede
direkte forhandlinger med hinanden.

| 1989 Indledte Middelihavsiandene | |ALA-regi og med deltageise af Kom-
missionen for De Europziske Fellesskaber drégftelser om, hvorvidt der var
behov for at bevare og eventueit udvide Loran C | Middelhavsomradet.

Samme ar undertegnede USA og Sovjetunionen en aftale om et falles LORAN
C/CHAYKA-radionavigationssystem, der skulle fremme en bedre s¢g- og luft-
navigation i det nordlige Stillehavsomradde og Ber ingshavomradet.

| april 1990 traf Det Forenede Kongerige ud fra tekniske og omkostningsmes-
sige hensyn principiel afgérelse om at tilsiutte sig det internationale
civile Loran C-system, der planimgges for Nordvesteuropa og Nordatlianten.
Om denne afgdreise realiseres, afhanger af, om der | begyndeisen/midten af
1991 opnas en tilfredsstillende international aftale med de dvrige berdrte
stater om Indféreise og Ibrugtagning af det nye Loran C-system inden
udgangen af 1993. De g=ldende aftaler vedrdrende det britiske Decca
Navigator-system udidber | februar 1997.



_6_

| maj 1990 indledte Frankrig, Portugal og Spanien dre¢ftelser pA ekspertplan
om etablering af en Loran C-kade for Atianterhavet med tilstrekkellg
dzkning til, at kaderne | Middelhavet og Nordatianten kan forbindes.

| september 1990 var IALA | Tokyo formand for det fdrste mgde meliem Japan,
Sovjetunionen, Kina og Republ! ikken Korea om et samarbejde om drift af Loran
C i disse lande.
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V. LORAN C'S FORDELE OG MULIGHEDER

Loran C opfylider sgfartens behov for ndjagtighed. Det opfylder kravene |
IMO-resoiution A 529 (13) og giver en ngjagtighed, der er mindst lige sa
stor som og | mange tilfalde stérre end den, der opnas med det eksisterende
DECCA-system.

De allerede gksisterende Loran C-stationer og dem, der er pa vej til at
blive taget | drift, letter udvikiingen af et europeisk net pa kort sigt.

Den veder lagsfri overdragelse af de eksisterende anlzg har en kiar omkost-
ningfordel, og Loran C betragtes som betydeligt mindre omkostningskravende
end det eksisterende DECCA-system.

Loran C kan uden stdrre vanskel igheder udbygges, sid det kommer til at dakke
samtliige europziske og tilstddende farvande. De eksisterende projekter vil
muliggére dakning af blindradionavigationsomrader, hvad det nuverende DECCA
ikke kan (iser | irske farvande og Biscayabugten). Desuden vil| der vere
mulighed for samarbejde med de sovjetiske Chayka-kader.

De eksisterende Loran C-kort vil fortsat kunne anvendes, og dermed spares
skibsfarten for udgifter og besvear.

Loran C-systemet har vist sig at have en tilstrakkelig driftssikkerhed,
hvilket er afgdrende for skibsfarten.

Loran C-teknologlen er allerede udvikiet, og sendere/modtagere kan fas |
handeien. Der findes et stort antal modtagertyper uden restriktive system-
patenter. Der er derfor mulighed for lavere enhedsomkostninger og dermed
lavere salgspriser for modtagere, efterhanden som systemet udbygges.

Der er Ikke sikkerhed for, at de | hovedsagen militere satellitsystemer vil
vere tii radighed kontinuerligt, og Loran C kan blive et jordbaseret
alternativt clvilt system under de kontraherende regeringers kontrol.

Loran C's kadekonfiguration letter en etapevis indféreise efter pianerne
for udbygning og anvendelse | dekningsomradet.

Da der ikke er nogen grense for, hvor mange modtagere der samtidig kan
anvende Loran C, tlilgodeses hensynet til kapaciteten | fremtiden.

toran C kan Ikke kun bruges til maritime formal. Det vil ogsad kunne bruges
til formal pa landjorden og | luften. Antallet af brugere inden for den
civile luftfart | USA er steget betydeligt i de seneste ar. USA har opret-
tet nye stationer, sa hele dets fastlandsomrade dekkes.

En kombineret satet!it/Loran C-dakning vil give den hdjeste grad af
systemverifikation og kontinuitet | radionavigationsdekningen til gavn for
sikkerheden til sés og beskyttelsen af mil joet.



V. FEORLOBET AF DROFTELSERNE PA INTERNATIONALT PLAN
1. Nordvesteurooisk kzde

Reger ingsreprasentanter for Danmark, Forbundsrepublikken Tyskland, Fran-
krig, Iriand, Det Forenede Kongerige, Canada, Island og Norge, som er
mediemmer af Loran C-policygruppen, vil inden udgangen af dette ar i{=gge
sidste hand pa en aftale baseret pa policygruppens rapport. EF-Kommissionen
har siden juli 1990 deltaget | gruppens mgder som observatér.

De regeringer, der deltager | Loran C-policygruppen, vil blive opfordret
til at etabiere ot Loran C-system for Nordvesteuropa og Nordatlanten. Der
er allerede opnaet enighed om konfigurationen (bilag B 2) og de tekniske
krav for systemet (bilag B 3).

Det skal bemerkes, at | den nuvarende fase af droftelserne forudses det
ikke, at Benelux-landene vil biive inddraget | den kommende aftale.

Neder landene delitog oprindelig | policygruppen, men besliuttede ikke at
deltage | aftalen. De begrundede dette med, at de to DECCA Navigatorkader,
de neder landske myndigheder kontrollerer, fortsat opfylder de krav,
skibstrafikken i deres kystfarvande stiller.

Uanset hvad de dvrige Implicerede mediemsstater mener, er det Neder |andenes
opfatteise, at ibrugtagning af Loran C | de neder |landske kystfarvande ville
vere et overflodigt midlertidigt skridt | den globale omstilliing fra
jordbaserede til satellitbaserede navigationssystemer.

Danmark har allerede givet tilsagn om at bevare Loran C-stationerne i Ejde
og Anglssoq, men kan lkke traffe endelig afgéreise om sin deltageise | den
kommende aftale inden arets udgang. Det er pollcygruppens hensigt, at
aftalen skal foreligge ferdig omkring arets udgang, ogsa selv om Neder-
landene og Danmark ikke bliver deltagere | den.

Tyskland stdtter den nordvesteuropziske kade. Det fremgar af, at Syit-
stationen indlemmes i den. Tyskiand er rede til at stotte en udbygning af
Loran C-systemet | Ostersden eventuelt med nye stationer | den dstiige del
af Tyskland eller det polske omrade. Den Internationale Telekommunikations-
union er allerede blevet anmodet om at afsztte frekvenser til en dsteuro-
pzisk kzde. Sovjetunionen er rede tii{ at samarbejde | den henseende.

Det Forenede Kongerige, Irland og island stétter aftalen med det stdrste
dzkningsomrade. Det Forenede Konger ige understregede, at en acceptabel
international aftale om Loran C er en forudsetning for, at det vi! skifte
fra DECCA-systemet til| Loran C.

Frankrig er rede til at lade de to stationer, det har bygget for egen
regning, indga i systemet. Frankrig stotter keden med den stérste dazkning
for at sikre forbindeisen med den forudsete atlantiske kade. Frankrig er
derfor parat til at stillie signaler fra sine to stationer til radighed med
henbl 1k pad hyperbolsk brug af systemet sammen med andre stationer.



Canada deltager | kaden p3d grund af sin interesse | Loran C-stationen i
Angissoq, der ogsa Indgar som et led | Labrador-kazden.

Det ma papeges, at skulle Neder landene eller Danmark beslutte ikke at del-
tage | en aftale, vi! dette sandsynligvis Ikke fa nogen virkning for den
forudsete nordvesteuropziske kedes konfiguration eiler dekningsomrade, selv
om en revision af aftalien om omkostningsdeling kunne influere pA visse
tekniske aspgkter, sasom stationernes styrke.

Aftalen vil blive ferdiggjort pa policygruppens mgéde | januar.

Middelhavskaden

IALA tog Initiativ til at bringe de Interesserede parter | Middeihavsomra-
det sammen med det formal at fa etableret en aftale svarende til den
nordvesteuropziske. Reprezsentanter for italien, Grekeniand, Frankrig,
Spanlen, Portugal, Algeriet, Egypten, US Coastguard og EF-Kommissionen har
holdt en rakke mgder siden januar 1989.

Der er | Middelhavsarbejdsgruppen generel enighed om, at det vil vere
hensigtsmessigt at bevare de eksisterende Loran C-stationer i (talien og
Spanien og den nuvarende dakning | Middeihavsomradet for handelsskibe,
fiskerfartdjer, lystfartdjer og hydrografiske undersdégeiser, nar US
Coastguard ophdrer med at drive stationerne i 1994. Under det sidste mdde |
Paris bekrzftedes behovet for et jordbaseret navigationssystem | Middel-
havet, og det bekrazftedes ogsa, at Loran C-systemet var det eneste egnede
system, der opfyldte kravene om den bedst mulige dekning til de lavest

mul! ige omkostninger.

Et underudvalg, som samordnes af Italien, vil undersége de tekniske og
administrative spgrgsmal vedrdrende de eksisterende Loran C-stationer.

For at slkre en dakning, der er mindst lige sa god som den, der opnas med
den eksisterende kade, er det afgdérende, at der findes en Idsning pa
spgrgsmalet om, hvor den nuverende station i Kargaburun | Tyrkiet skatl
placeres, hvis den tyrkiske regering fastholder sin besiutning om ikke at
overtage stationen fra US Coastguard. En af Iésningerne kunne vere at
placere en ny station pad grask omrade. Gruppens endelige mal er at skabe
muiighed for, at der snarest udarbejdes et aftalememorandum om Loran C |
Middelhavsomradet med 1994 som operationel maldato.

lperisk (Atiaptisk) kade

De franske, spanske og portugisiske representanter i Loran C-Middelhavs-
gruppen bekraftede deres hensigt om at udvide Loran C-dekningen tii et
omrade af Atlanterhavet, der omfatter Azorerne og De Kanariske @er, og
forbedre dzkningen | det sydvestlige Middelhavsomrade.

Pa den baggrund blev der | maj 1990 | Madrid indledt drgfteiser mellem
eksperter fra disse lande. Det er hensigten at na til enighed om kedens
konfiguration og tekniske speciflkationer og sadledes sikre en forbindelse
med den nordvesteuropziske kzde og Middelhavskaden.
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VI. EALLESSKABETS INTERESSE | LORAN C-KADEN

De lande, der deltager | den nordvesteuropziske Loran C-policygruppe og
Loran C-Middeihavsgruppen, finder det hensigtsmessigt, at malet er at
etablere et samlet jordbaseret radionavigationssystem, der strekker sig fra
Nordeuropa til Midde!havet og gennem Atlanterhavet.

Uden at det hQerorer udviklingen af satellitnavigationssystemer, stotter
Kommissionen udviklingen af en europaisk Loran C-dekning bestaende af tre
reglonale kader. En mulig konfiguration for den europziske kade er vist |
bilag B 4.

Under hensyntagen til resultaterne af drdéftelserne om en nordvesteuropzisk
kzde og Middelhavsiandenes hensigter angaende Middelhavskzden og den

iber iske kade stétter Kommissionen udviklingen af regionaie keder med det
storste dakningsomrade.

Da sikkerhed er en integrerende del af den falies transportpolitik, er det
Fzl lesskabets opgave at udvikle initiativer inden for sikkerheden til sés
med serligt henblik pa opretholdeise af hdje sikkerhedsnormer. Under
henvisning til virkeliggereisen af Traktatens mal er det Kommisslonens
opgave at lagge sine forslag til Radet an pa et hdjt beskyttelsesniveau.

Radionavigationssystemer er en del af sikkerhedsforholdene omkring skibe.
En nedleggelse af eksisterende systemer, uden at de aflgses af et andet
palideligt og nédjagtigt system, vil pavirke sikkerheden for sdéfarten |

fel lesskabsfarvandene. Udbygningen af regionale Loran C-kader er pa kortere
sigt et passende alternativ til de eksisterende jordbaserede systemer, der
er under afvikling. Den vil resuitere | en forbedring af den ndjagtighed,
der nu er | radiopositionsbestemmeisen. Pa |zngere sigt vi! Loran C som et
nédvendigt og dkonomisk fordeiagtigt verifikationssystem for satellitnavi-
gationshj®=ipemidier bidrage til en forédgeise af sofartssikkerheden | hele
Europa.

| erkendeise af, at Loran C er et ngjagtigt radiopositionsbestemme!sessy-
stem, der kan udbygges pa europaisk plan i den narmeste fremtid, vil
Kommissionen med det formal at bevare og udvikle en hd] sikkerhedsstandard
for skibsfarten | europaiske farvande foresia Radet, at det stotter
etableringen af regionale Loran C-kader | det europaziske omrade. Derved vil
det blive muligt at bidrage betydeligt til bevaringen og beskyttelsen af
havmil jget.

| betragtning af, at de hjzipemidier for navigationssystemer, der indfédres
eller planiagges indfért pa reglionalt plan | Europa, ma vere kompatible,
bor Kommissionen bidrage til at sikre en sadan kompatibilitet.

Det ma bemazrkes, at skulle nogen af de implicerede parter trazkke sig ud af
den patankte aftale, kan udbygningen af det europziske net | alvor!lig grad
blive vanskeliggjort.

Efter en aftale meliem USA og Sovjetunionen om Loran C vil Loran C-
dzkningen med udvikliingen af en europaisk Loran C-kzde bllive udvidet tili
hele den nordlige halvkugle.
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Sa snart den europziske interesse | Loran C-kzderne er erkendt, vil det
vare ngdvendigt at forbedre systemets ngjagtighed og udvikie de mest
velegnede modtagere med henbl ik pA den fremtidige udvikling, Iser hvad
satellitter angar.

Pa baggrund af nogle af medlemsstaternes beslutning om at forlade DECCA-
systemet ma der treffes passende foranstaitninger for at sikre, at
omstillingen fra ét radionavigationssystem til et andet sker med sa lave
omkostninger som muligt for brugerne.

Kommissionen er rede til at indiede undersdgelser pa dette omrade.

Af alle ovennsvnte grunde byder der sig nu en enestaende mulighed for at
tilvejebringe et omkostningsgunstigt radionavigationssystem, som kan dekke
de europziske farvande, og saledes dge s@fartssikkerheden og beskytteisen
af havmil jdet. Det er vigtigt, at denne mulighed udnyttes. Kommissionen
foreslar Radet snarest at vedtage en beslutning pa grundiag af forslaget |
blilag A.
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BILAG A

Forsiag ti|
RADETS BESLUTNING

om LORAN C-radionavigationssystemet

RADET FOR DE EUROPAISKE FALLESSKABER HAR -~

under henvisning til Traktaten om Opretteise af Det Europziske Dkonomiske
Fellesskab, serlig artikel 84, stk. 2,
]

under henvisning til forslag fra Kommissionen,

under henvisning til udtalelse fra Europa-Par lamentet,

under henvisning til udtalelise fra Det @konomiske og Sociale Udvalg, og
ud fra féligende betragtninger:

Den Internationale Sdfartsorganisation (IMO) palegger de kontraherende
regeringer i SOLAS-konventionen at sdrge for etablering og oprethoidelise af
sadanne navigationshjzlipemidier, som er pakrevet | forhold til trafikmeng-

den og risikograden;

det ligger Fellesskabet pad sinde at sikre den stoérst mulige navigationssik-
kerhed og beskyttelse af havmil jget;

De Forenede Staters kystvagt, United States Coastguard, har besluttet at
afvikle sine LORAN C-engagementer uden for USA inden 1994 og tilkende-
givet, at den har til hensigt at tilbyde de berdrte vertsstater LORAN C-

anlzggene;

Den Internationaie Sammenslutning af Fyrvesener (IALA) tilslutter sig, at
der er brug for et Jordbaseret radionavigationssystem for at imgdekomme

sdfartens behov;
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nogle af mediemsstaterne har til hensigt at deitage | en eller flere
regionale aftaler om etablering af LORAN C-kzder, der skal dskke Nord-
vesteuropa og Nordatianten, Middelhavet, Den Iberiske Halvg og @stersden;

LORAN C-systemet opfylder de Internationale krav, og en mere udbredt
anvendelise af LORAN C-systemet eor ikke til hinder for udviklingen af
satellitnavigationshjeipemidier; desuden vil en kombineret satellit/LORAN
C-dekning frembyde den hgjeste grad af systemverifikation og kontinuitet i
radionavigationsdzkningen til gavn for sikkerheden pa sgen og beskyttelsen
af mil jdet;

ved etableringen af regionale LORAN C-gsystemer skal der sikres en sammen-
hengende og fuldstendig dekning af det europziske sgomrade, og det ma |
videst muligt omfang undgds, at brugerne af eksisterende Jordbaserede
radionavigationssystemer pAfdres ekstra omkostninger -

VEDTAGET FOLGENDE BESLUTNING:

Artikel 1

1. Medliemsstaterne deltager | eller tiislutter sig regionale aftaler om
LORAN C | det omfang, virkeliggdreisen af de internationale mal krever
det.

2. For sa vidt angar mediemsstaternes deitageise | regionale aftaler,
bestreber mediemsstaterne sig pa at opna de LORAN C-konfligurationer,
der dekker det stérst mulige geografiske omrade | Europa og de tiligren-
sende farvande.
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Kommissionen -~ sgrger for koordinering meilem de medliemsstater, der
deltager | regionale aftaler, med det formal at sikre
kompatibilitet mellem de LORAN C-keder, der etableres pi
regionalt plan,

- fremmer udviklingen af LORAN C-modtagere under hensyn-

tagen til den udvikling, der er | gang inden for
satellitsystemer, og udbygningen af det nuverende LORAN
C-system,

og foreslar om nddvendigt Radet de foranstaltninger, der matte vare behov
for.

Artike} 3
som mediemmer af eller observatgrer | Den Internationale Sammensiutning af
Fyrvesener bestrzber mediemsstaterne og Kommissionen sig pa at opna det
stdrst muiige antai landes deltageise | de europeiske regionale LORAN C-

keder med det formal at udbygge LORAN C-dekningen pa verdensplan og dermed
forbedre navigationssikkerheden og beskyttelisen af havmil jdet.

Artikel 4

Denne bes!ﬁtnlng er rettet til mediemsstaterne.

Udferdiget | Bruxeiles, den

P& Radets vegne

Formand
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GENERAL

The Global Positioning System (GPS) Ils 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 operational
spares In six orblital planes. The satellites will operate in circutar
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
80 that a minimum of four satellites will be In view to any user,
thereby ensuring worlid-wide coverage. Each sateilite will transmit L1
and L2 signals. L1 will carry a precise (P) signal and a
coarse/acquisition (C/A) signal. L2 will carry a P signal only.
Super imposed on these signals will be navigation and atmospheric-

propagation correction data, and satelilite ciock-bias information.

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

The user segment will consist of antennas and receiverprocessors 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 also have survey and timing

applications.
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SIGNAL CHARACTERISTICS

The GPS concept depends upon having accurate and continous knowledge of
the spatial position of any satellite in the system, in terms of the
time and distance of the satellite from the user. Each satellite
transmits its own ephemeris data. This data Is periodically updated by
the control station, and Is 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 satellite system. A timecorrection factor then relates
the satellite system to earth co-ordinates. Each satellite continuously
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-bias information. The user equipment measures
four independent pseudo-ranges and range rates, and translates these to
a three-dimensional position, a velocity and a system time.

ACCURACY

Reference System. The geodetic reference system selected for use by the
Global Positioning System (GPS) is the Wor!d Geodetic System (WGS). The
GPS currently uses the 1984 version, which |Is designated as WGS 84.
Datum transformation wiil 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) will{ 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) Iin each of
the three dimensions, and timing accuracy. The PPS will be limited to
the US and allied military and federal government users. Limited civil
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 nationat
interest and can satisfy US national securlity requirements.

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

GENERAL

The GRANAS (Global Radlio Navigation System) Iis a planned civil,
satellite-based radlo navigation system with the capabliity of
additional communication services. NAVSAT is a planned global civil
navigation satellite 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
develioped 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 harmonlzation of the GRANAS and
NAVSAT systems. It was the obJective of the study to identify the best
features of the original concepts and to merge them into a single
consolidated system.

For the method of satellite position determination the principles of
GRANAS and NAVSAT are taken as two parallel options. One of these will
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 folliowing
features :

SPACE SEGMENT

The configuration of the space segment Is characterized by 6 equally
spaced geostationary satellites (GEO) supplied by 12 satellites in 6
inclined highliy-ellliptic orbits (HEO) with 12-hour periods. These
orbits are arranged within 3 orbital planes mutually separated by 120 %
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 In the Southern hemisphere.
During §/6 of a HEO period the ground track Is concentrated on a
relative smail area providing good visibility conditions and making
this type of orbit comparable to GEO sateilites. Only the altitude of a
HEO satellite Is changing constderably increasing up to 39,000 km. To
avold problems of high Doppler frequencies each HEO satellite becomes
operational only above an altitude of about 10,000 km. Nevertheless,
this consteliation guarantees, that during 96,2 ¥ of the time at least
4 satellites (GEO as well as HEQ) are visible.

The communication function (e.g. for the purpose of position reporting
In case of SAR) may be realized according to INMARSAT standards.
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GROUND SEGMENT

In the case of autonomous satellite position determination 16 ground
stations are proposed which are equipped with simplie transponders to
respond to the interrogation signal. The monitor function s performed
simultaneously.

For the ground based position determination 6 Regional 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 harmonized 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 satel!ltes. 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 synchronlzation preamble (24 ms), 5 data words (100 ms
and a postambie 16 ms). The latter |s transmitted at another frequency
(1228 MHz compared to 1575 MHz) Iin order to compensate for lonospheric
delays.

The data part of the burst includes system time, satellite position
coordinates as well as an additional word indicating the health 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 Is stationary or moving an accuracy of 2.4
or 24 m (2dRMS) respectively is achievable.



GENERAL

The Global Navigation Satellite System (GLONASS) is a space-based,
radio positioning system that Iis being Introduced In the USSR for
wor ld-wide use by aircraft, but it could also be used at sea level. The
system will start operation with between 10 and 12 satellites, of which
5 or 8 wiil be positioned In each of two orbital planes having an
Incilnation of 65°. The satellites will 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 satellites,
of which 3 will normaliy serve In a standby mode, three orbit pianes
120° apart will each contalin seven to elght satellites.

The user will 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 aliowed the means to decode it, while a different
signal that will give a less accurate fix wiil be generaliy available.
The former signal will be carried by two frequencies in the L band (L1
and L2), while the latter will be carried by oniy one of these

frequencies. This arrangement is simiiar 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 recelvers that could work with
elther system.

PURPOSE

Glonass Is a position-fixing system which will be used for genera!
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 channeils using a spread-spectrum

technique. The L1 and L2 frequencies are respectively 1597-1617 MHz and
1240-1280 MHz.

ACCURACY

100 m horizontal, 150 m vertical and 15 cm/s veloclity (all 95 %
probabliiity).
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GENERAL

The Decca Navigator System, generally known as Decca, is a hyperbolic
radio navigation system, operating in the 70-130 kHz freguency 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 Slave 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 principailly by
maritime and aviation users.

SIGNAL CHARACTERISTICS

Transmitter signals are continuous unmodulated radio waves, the Slave
signal Is phase-locked 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 is constant. Position fixing carried out by
the Decca recelver consists basically of Iidentifying position l(ines by
phase comparison carried out with a multiple frequency.

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

Taking the Red comparison frequency as an exampie, 24f equals
approximately 340 kHz corresponding to a wavelength of about 880
metres. By traveiling 440 metres (half a wavelength) along the Master-
to-Siave baseline a phase change of 360" Is produced, and this distance
Is designated as a lane and Iindicated by a complete revolution of the
phasemeter pointer of Deccometer receivers and by counting up or down
100 divisions of one fane, at the displays of recelvers with a digital
per formance.

However, on the latest receivers the position is usually displayed in
geographical coordinates.

o iige
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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 digitai
display of a modern microprocessor based receiver.

Once every 20 seconds lane identification signals known as muitipulse,
are transmitted from each station in turn. Thelr prime purpose is to
provide a check on the lane settings, however, because these signals
are formed from a 1 f pulse synthesised from ali four radiated
frequencies, they are much less susceptible 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 significantiy smaller at night using multipulise - and can be
up to 2:1 better. In the current generation of Decca receivers, the
muitipuise signals can provide the primary fixing Information, being
rate-aided between transmissions by the normal or continuous patterns.

ACCURACY

The accuracy of Decca Iis specified in some metres at positions on or
near the base! ines between two stations, but this accuracy decreases as
the distance from the baseline increases. Due to sky-wave interference
Decca |Is susceptibie to night effect which generally reduces the
accuracy by a factor of 6 to 8.

in dayliight 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 is 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
particulariy significant. For example, if the Decca co-ordinates of a
particulariy good fishing area are known, a vessel can subsequently
return to the position by referring solely to the Decca readings.
Similartly, 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 signals passing over ground of low electrical conductivity. These
distortions, known as fixed errors, shouid be taken into consideration
when fixing the ship‘s position. This Iinformation Is published in the
form of Pattern Correction Charts In the Chain Data Sheets.
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PURPOSE

LORAN-C is a general navigation system for air, l!and 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 |s separated by several hundred miles
with each transmitting a series of eight precisely timed RF pulses.

Chain differentiation Is provided by Group Repetition Interval (GRI).
Setection of specific GRI may be coordinated with the US Coast Guard to
avoid interference.

The system Iis based on the measurement of the differences in the time
of arrival of signals from the stations in a chain. The measurements of
the Time Difference (TD) are made in a receiver 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 pulses is alternated in a
predetermined pattern over two groups of eight pulses to Iimit the
effects of long delayed sky waves. Precise control over the puise 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 iocal area cailibration. The Loran-C ground wave is
primarily used for navigation; precise time measurement and time
interval dissemination are also derived from the Loran-C signal.

Sky-wave navigation is feaslible, 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, wlth 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 I|imits the use of
this mode.
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The accuracy of the Loran-C system makes it a suitable candidate for
many land radiolocation applications. Loran-C can be received In
mountainous areas where VHF and UHF systems are terrain limited. 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
gignal. The existence of these anomailes |Is predictable and can be
compensated for, usually by surveying the area. The long range of the
Loran-C system makes It particularly 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.
L $ 1]
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General

1. The North West European Loran C system shall comprise the eight
existing stations of the Icelandic, Norweglan and French chains, with
the addition of two new stations in Norway and one each In Ireland and
the United Kingdom.

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

Transmitted Signal

3. The signal from ali 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 control units, pulse generating
assembiles, a coupling network, output cablnets, 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 exlisting
transmitting equipment is unsultable. The present vaive transmitters on
the other four sites (Angissoq, Sandur, Ejde and Sylt) shall be
replaced with solld-state equipment.

6. Power reqirements 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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Monitoring and control
8. Time of transmission (TOT) control will probably be used for the
compliete system eventually, although existing USCG stations wlill 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 receivers 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, again by data link.

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

11. The system shall be controllied from two centres : Boe in Norway for
the Iceland and Norweglian Sea chains and Brest In France for the North
Sea and Biscay chains.

12. The princlpal malntenancé centres and stores shall also be at these
control centre locations, together with a maintenance centre at Sandur.



\ngss =

"R

- 27 -

- v
am mavEN Sarients See

NORWEGIAN
SEA CHaAIN

g, B ARO U

ICELANDIC CMAIN

_ U W Rarmbary

O’ai‘u, f-n.rm.\ Turtey ",
> : g

mw\'ﬂ L‘ <z

'e X 2
R
Y Lamoeduze P

ANNEX B 4

EXISTING LORAN C COVERAGE

PROPOSED COVERAGE
N-W EUROPEAN LORAN C

ENVISAGED LORAN C
COVERAGE IBERIAN PENINSULA
AND MEDITERRANEAN SEA



COMPET | TIVENESS AND EMPLOYMENT IMPACT STATEMENT

What is the maln reason for Introducing the measure ?

The simultaneous withdrawal of the DECCA RACAL company and the US
Coastguard from the provision of radionavigation signals In Europe
and the on-going development of new radionavigation systems In the
Iberlan Peninsula and the Medlterranean poses the potential major
problem of plecemeal, uncoordinated, and hence uneconomic

deve iopment of radionavigation signal systems in Europe. The
proposal aims to secure the commitment of the Member States and
inter alta third countries to the introduction of the LORAN-C
radionavigation system as the European standard for the med!lum
term.

Esatures of the business in auestion

All enterprises which use radlionavigation signal systems.

uhax Qn“gaxlgns mgs SDIS measyre !mngsg QI[QEI!! on m|§ln§§§ ?

No additional oblligations.

What iIndlirect obllgations are natlonal., reglonal or focal
authoritles ilkely to impose opn business ?

Authorities are |lkely In-due course to require vesse! owners to

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

Are there any speclal provisions In respect of SME's ?

None.

S A
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¥hat is the Ilkely effect on

a)

b)

Ihe competitiveness of the businass

The competitiveness of Community vessel operators will be
enhanced through the avoidance of the necessity to equlp
vessols with multiple recelvers to interface with different

radionavigation signal systems.

Empioyment

Poslitive.

P
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