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. Eiogyaeyh

H avEnon tou eminéSou tng Baldooiac aowdleiag vevikd, xat otnv Eupewn
e161kOTepa, agoterel évav and Toug OTdXOUC TN Kotvédtntag. Av kal
avayvwpiZetal o onuavtikég pbloc Twv SieBvev opyaviousv, éweg via
napdbeiypa tou A1€Bvoi¢ Nautihiakol Opyaviouol, via tav xadidpwon
xavévev aogpalelac oe nayxkdopio eninedo, wotdoo n Evpwwaikh Koivérnta
unopel va avantVZer Spactnpidtnra oro peyalutepo Suvard Badud xupleg
otov topéa tng vautidiakAc Biropnxaviag. Exovrac Aoiwdv €¢ ordxo va
ctaogariotel acpalic vavoiwiota otnv Eupénn xat otig veitovikée
nepioxéc, évag and toug topel¢ mwou pac anacxoloUv dugoa tn otriyph auth
eival n avantuin ka1 Beitrlwon tev péowv wapoxic Bohleiac otnv
vavoinhotTa .

Av kail n Emitponh mpotriferai va exypdoci tnv &noyh TRC via TV acedlcia
otnv vavoinhofa ce perayevéorepn 9don, wotdoo, Adye tev wpdogarev
cZellEewv, xatéotn avaykalo va cEcraotrel to Oéua twv Bondnuérev
padiovautihiac twpa.



1. Bon@hugrg ogéiovauridigc

Ito mialoio Tnc obuBaong via tnv acedreia tn¢ Jwh¢ otn Bdlacca (SOLAS
1974), 6nw¢ tpomomoiABNKE, KAt €161KOTEPA TOU KAVOVIOUOU 14 TOU
kegpahalov V “Acpdreia vavoinioTagc”, nou apop& ta PondAuara vavoimiofag,
KGBe oupBalASHEVO KpATOC uUmOoXpeoUTal va eykabiotd kai va ocuvinpel ta
Bon8Auata autd otro Babud mou Katrd tn yvoun tou Sikaitoloyelrar and tov
6vko tn¢ kukioyoplag kat anaiteitar and tov Padpd Twv KivéOvev. Ita
evpwnaTka uéata kai 161altepa ori¢ napdktie¢ nepioxég, ta Bondhuara
paéuovaurnx(ac éxouv avayvupiotél wg éva onuavruxé oroixelo twv
npoonaBe v wou KataBdilovrat yia va tnpnBolv ol mpoavawepBeioeg
61e8velc urnoxpewoei¢ ve okord tn Starfpnon tng Bardoociag acpdreiag.

H pabiofonBeia guumAnpdvetat and ontiké BonBAuaTa PuTioMoU Kal
onuavthpwy, ta.omola B8a eZaxolouvBhoouv va elval onuavriké via va
evroni{Zovrar ta emikivéuva onuela, va onueidvovrar o1 wionyhoipeg odol
xat va napéxerar ontikh ewifeBalwon tng Béong evde mholov. fNotdoo, e
tnv avantuEn tng texvolovlag, umdpxe: pia avEavépevn Suvardrnra
enmiAoyAC NAEXTpOviIKWY BonBnudtawv vauciniolac.

Ta undpxovTa ouoTAMATa PAadioEVTOMIONOU MmopoUv va &iaipeBoiv oe 8Vo
xarnyopleg: ora ovothpatra wou éxouv tn Baon Toug oto Sidotnua Kai ota
xepoala ovothpara. EminAéov, ta ocuothuara uropoluv va takivounbolv Bdaoe!
Tou nebiov mou kalVmtouv, T10 omnolo umopel va elvair and kaBapd towikd
MéEXpl mwaykdouio.

Ita pyéoa tou 1990 avauévetral va TeBouv oe Aeiltoupyla &0o Sopupopikd
ovothpata naykéouiag kaduyne pe mpoBiendpevn akpifeta 100 pérpuwv, ta
onola 8a npoopllovrat yia woliTikA xphon. Npbkeitar yia to Global
Positioning System (GPS) twv HNA ka1 1o Global Navigation Satellite
System (GLONASS) tng¢ ELIA.

Adyw opotloTAtwY Twy 800 ocvoTnudtwy, Bewpntikd B8a pwopoVoav ot xphotec
va xpnotponoilolv SEKTEC mou AelToupyolvy Kkai Me ta 600 cuothuarta.
AVOTUX®E, KAl OTIC 6U0 NMEPINTWOELIC MPOKEITAl Yia oTrpatiwtikd ocvothuarta.
NMoAlol opyaviouo! oto mhaicio tou AteBvod¢ NauttAiakol Opyaviopou éxouv
exkypdoel emigurdZei¢ Yia TV vioBétnon onoioubfinote and ta SVo autd
ovotThuata w¢ MOAITIKOU ocvothuatog padiovautiAiag oe naykdouto enlnesdo.
Onwg toviZetrar oto US Federal Radionavigation Plan, ta ofuatra tou GPS
8a unopoUV va xpnotuonoioUvTal yia tnv aogdieia tn¢ vavoiniofag ava
ndoa oriyuh extdg and ti¢ nepiddoug eBvikhg kplong ondre Ba elval
S1aBéoipa pbévo ta ofpara nou cEumnpertoldv ta €BvikAE ocupgépovra. H
npbopatn euncipia éxel arnobeifei Oti napd tnv molitikh Ugeonc mou
epapuoletal Sev umopoUv va amnokAeiotolv ot tomikéc ouvykpoloei¢. EToL, n
nifipng eEdptnon and wévo éva cvotnua Ba umopoloe va ekBECEL Toug
xphoteg otov kivéuvo pn UnapEng Pondhuarog pasSiovautiilag. Emimhéov,
undpxet apeBaidtTnta OXeTikd pe tnv mibBavédrnta pellovrikhc kabiépwong
TEADV YIa TOUG XPACTEC TWV SOPUPOP LKAV CUOTNUATWY.

To GRANAS (Giobal Radion Navigation System) kxai 10 NAVSAT, mov
avantoxénkav and ti¢ evpwnaikéc PBiounxaviege kar 16puBnkav and tnv
European Space Agency, kai Tta omola anotrelolv maykdopia Sopuwopiké
ovothpata via xphon otny woAttikh vavoiniota xat éxouv wapduotioug
Ae1ToupYikOUC otdxoug pe to GPS. Ta ovothuata autd Bplokovral wpog To
napdv otro otdbio oxebiaouol.

01 texvikég npoSiaypavéc twv ovornudtwv autdv napat(Bevrat oto
napdptnua B 1.
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Ta Sopuypopikd cuothuata 8a mapéxouv tn Suvardtnra tpiodiborartov
evtomiopod tng B8éong. Ta Sopupopikd ocvothpara éxouv Suvardrnra
akp{feia¢ petaEl 2,4 ka1 24 pérpwv av@loya pe to €dv o xphAorne elvai
otaduevpévoe A xiveltal, alld yia tov moritikd xphorn, n wapexdpevn
akpiBeta elvar tng t4Enc twv 100 pérpuwv.

¢ xepoala ocvothuara vavoiniolag nov e€lval kardiinla via yevikoU¢
okonou¢ vavoiniofTag, umopolv va avapepBolv ta cvothpara OMEGA, DECCA
Navigator System xai to ocUotnua LORAN-C.

To ovotnua OMEGA napéxet evromiond tng 8éonc ue wepiopioudévn axplifeia
kat xpnotwonoielital yia yevikh vavoiniota oe Si1adpouéc avoixtic
8draccag kat and va aspokden. Av kai €lvai wi6avév va avrikaracraldel
and to GPS, pwopel teAikd& va SiarnpnBel yia Baldooia xphon péxp: to
télo¢ tTn¢ Sekaetlacg.

01 Texvikég npodiaypagég tou ocvothiparo¢ DECCA mapariBevra: oro
napdptnua B 1. H xdluyn péow tou DECCA elvai snapkAc yipw awd Ti¢
Bpettavikéc vhooug, kait enektelverar otn Autikf Evpenn axd tn NopBnyla
¢wg Tn Stwpuya tnC MAyYxng mepihapBavovrac kar tuhpa the BaitikAg. W
kéhuypn auth napéxetrat enlong oe opiopéveg dllegc Baldooieg wneproxéc yUpe
ané tnv IBnpikh xepodvnoo, tnv Avotpaiia, tnv lanwvia, tav N. AgpikA,
tnv Ivéia xat tov ApaBikd kéAro. O1 xphoteg tou uwoloylZovral
naykooplwg nepinov oe 140.000 ex twv onolwv ot wepioodrepol Bploxovral
otnv Eupdnn. IuvoAikd to ocbotnua éxel towobetndel oe 80.000 oxéen, wou
10 1989 £¢Bacav ta 90.000, ta onola xpnoiponoiov tpla Sixtua tou HB.

To Loran-C eiva: eniong éva xepoalo aclpuaro cbornua uwepBolikhe
vautidiag via tov evromiopd tng 6éon¢. To oclornua autd Acitoupyel ue
HETPACEIC TNE S1agopds Tou Xpdvou eniotpovic Twv onudtev padiopevixAc
ovxvotnTag nmouv exknéumouv Siktua cuyxpoviopévev mourév o1 owolot
Bpiokovral oe andotraon exatd pidiwv o évag and tov dilo. Nepirocdrepeg
texvikég Aentouépele¢ napariBevral ora wapaptiuara B 1 ka1 B 2.

Av kat apxikd eixe SnuiovpynBel via va KaAdwtel tTi¢ apuvtikéc avayxeg
twv HNA, to LORAN-C éxet eupela moliTikh xphion oto Bépeio Huiopalpio
and ohoug toug xpAoTec mou Sitabétouv tov katdiinio 6éxtn. Extde and ta
b6exatéooepa 6iktua LORAN-C mov Staxeipiletat n Aktogulakfh Twv HNA
naykoop{wg, dila Sixktua LORAN-C éxouv SnuioupynBel orn ralila, tnv
Aiyunto, tn Laovbikh ApaBla, tnv Kiva, tnv Ivéla ka1 tnv Kopéa. Itn
IoBietik Evwon Aeitoupyel éva mapduoio olotnua padiofoibeiagc nov
kaheitar Chayka.
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H Axtogulaxh twv HNA cEéppace tny npdBeoh Tng va mavoel Tnv
xpnuatoddtnon kat tnv endvépwon Slwv twv otadudv Loran-C mouv Bplokovral
exTOC Twv HMNA péxpt t0 TéAOog TOoU 1994. H Aktopulakhy Twy HNA

npoowépBnke enlong va petaBiface: dhov tov eEonhioud tev oraBuwv Loran-
C h pépoc tou, otic. xwpec mou elvat ASn eykatreotnuévol, €9pdoov o1 HNA
6ev toug xpei1dletair mhéov.

Mia opdda epyacia¢ mou anaptiletrar amd avrtinpoownoug tou Kavadd, tng
daviag, tng leppaviag, tng rarilag, tng loavéliag, tng Iphavéiag, Tng
NopBnylag, twv HNA xai tng IALA (International Association of
Lighthouse Authorities) &pxioe ondntioei¢ via to péAlov tou Loran-C to
1983.

To 1985 n Faldla kaBiépwoe pe S1kég tne Sdandveg éva S{ktuvo Loran-C n
onola Aettoupyel pe 600 otaBuoidc.

And tnv 1n lavovapiouv 1987 n etraipela RACAL DECCA énavce va elvail
unebBuvn yia tn Sraxelpion twv 61kTtOwv DECCA otn Meydin Bpetavia kai
Tnv iphavéia xkai tnv guBdvn auth avélaBav ot Lighthouse Authorities.

Tov M&ptio 1987, oe pia €181k} Stdokeyn t™n¢ IALA yia tn padtovavtirla
napouctdotnkav e9Té ocupnepdopata yia to Loran-C. To onuavtikdrepo
ouvunépacua avauwifola Atav 4t1 n Aavia, n Faiiia, n Fepuavia, n
Iphavéia, ot Katw Xwpeg, n Nopfnyia kai to Hvwpévo Baciheio ocupgavnoav
va apx{ocouv apéowg Sianpaypatedoet ¢ HETAEYU Toug pe okond va eEZstaotel n
duvatdtnta enéktaong tn¢ Ké&iuyng tou Loran-C orn BA Eupann. H Si1dokeyn
katéAnZe ovo Ot1 o opiouévec €BvikéC Kat neploepeiakéc meproxée npénel
va SiatnpnBouv ta xepoaia ovothuata padiovautiiiag xat petd Tnv
e1oaywy véwv S0puPopIKAV OLUOTNUATWY OTO AMECO HEANOV.

‘Eva 4Alo oupnépacpa oto onolo katréinZe n Siadokeyn fitav Oti n IALA Ba
ouvexioer va eEet&lel to evéexdpevo enéktaong TnC KAAuyng tou Loran-C
otnv IBnpikA xepodvnoo xat otn Meodyeio, péxpic dtou o1 evéiagepdueveg
kuBepviioe1 ¢ eivai oe 8éon va apxloouv auéouwe¢ 6ianpayparedoei¢ petadd
Toug.

01 ouvlnthoei¢ ueTaky twv Xwpdv tTng Mecoyeiou &pxicav to 1989 otnv |ALA
ue tn ouppetToxh Tng Emitpomic Ttwy Evpwraikwy Koilvorhtwv, pe okond va
cEetraotel n avaykaidtnra Sitathpnone f kai enéxkraonge tou Loran-C otnv
neptoxf TnG Mecoyeiou.

To 1989 ol HNA xai n EILIA unéypapav ocuppwvia yia éva koivéd ocbotnua
padiovautiAiag Loran-C/CHAYKA pe okond va SisuxkoluvBel n Beitiwon tng
vavoinrotag kat tng aspomholag orti¢ neptoxéc tou Bopefou Eipnvikol kai
™n¢ 8dlacocag Tou Mmépivyk.

Tov AnplAtio 1990, 1o MB anepdoioe kat'apyxh, oc Texvikd eninedo kai o€
eninedSo kbotoug, va ouppetdoxel oto S1eBvéc moliTikd cVotnua Loran-C
10 onoio mpotrddnke yia tny BA Eupdnn xat tov Bdpeio ArAavtikd. H
tgappoyh tng andgpaong authc eEaptdrar and to Babud mou Ba kpiBel
ikavomoInTikh n cuppwvia nmov Ba emitevxBel oti¢c apxéc/péoa tov 1991 ue
Ta GA\Aa evéiapepdpeva kpdtn wote to véo olornua Loran-C va eykatracralel
kat va Aettoupyhoet npiv and to télog tou 1993. 01 undpxouoeg
oulBatikég puBuicei¢ via to obotnua DECCA tou HB 10xVouy péxpt tov
oefpovdpto 1997.
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Tov M&io 1990, ot kuBepvAcei¢ tn¢ Faiilag, tn¢ Noptovailag xat tng
lonaviag &pxioav Si1anpayuatedoei¢ o eninESO EUNEI POYVWNOVOV OXETIKA ME
Tnv eykatdotaon evég Siktvou Loran-C yia tov AtAavtikd pe enapkfy kédiuypn
wote va ouvééel ta Siktua tTng Meocovelou kai tou Bdpetov ATAavtikov.

Tov Lentéfpio 1990, n IALA npofRbpevce piag wpatng ouvedplaong oto Tékio
petai0 tng tanwviag, tng ELIA, tng Kivag kai tng Anuokpatliac tng Kopéag
ve okond va avalntnBel tpénoc ouvepyaolac otov topéa tne Aeittoupylag
Tou Loran-C otig xwpec autég.
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V. DAEONEKTHMATA KAI AYNATOTHTEL TOY LORAN-C

To Loran—-C ka@AUTNTEL TIC AQVAYKEC TWV vautikdv 6cov agopd tnv axpifeia.
Nanpol Ti¢ amaitAcei¢ Tou gnplopatoc IMO A529 (13), kat to eninedo
akpifela¢ tou elvar 10060vapo, Kal O OplOUEVES MEPIMTWOELIC KaAAUTEPO,
TOU umdpxovto¢ ocuvothuarog DECCA.

H OmapEn AeiToupylkav otaBuav Loran-C, kat &Alwv otraBpadv mou mpdkeital
va Aettoupyhopuv, 61€ukoAUvel Ttn BpaxumpdBeopn avantuin evédg Evpwraikol
SixTO0U.

H Swpedv mapdboon Twv unapxovowv eykatactdoewv anoterel onwobhmote éva
onuavtikd mieovéktnua kdotouc kat, €Edilov, to Loran-C Bewpeltar 4t
elval oapd¢ gtnvétepo and 1o umndpxov ocvotnua DECCA.

To Loran-C unopel va enektaBel wote va kaldnte: dAa ta eupwnaikd kat ta
vyeitovika Udata xwpl¢ 16taltepeg Svokorleg. Ta undpxovra oxééia
napéxouv k&luyn oe neploxéc TuPAhC pabiovautiAiag oti¢ orolegc karti
této1o 6ev elvar Suvard pe 1o obotnua DECCA (16i1altepa ota véara Tng
Iphavéliag ka1 otov kdAno Biscay). Emimiéov, elvair Suvath n ocuvepyacia
He ta Sikrua tou cuothparog Chayka tn¢ ELIA.

01 undpxovrec xdpTec Loran-C 8a ouvexiocouv va 1oxbouv, kai ME Tov Tpdmo
autd Ba elaxiotonoindoly o1 SUOKOAIEC KAt TO KOOTOC YIQ TOUC VAuTLIKoUC.

AnoSelxtnke 6Tt to cvornua Loran-C napoucidZel ikavomointikov Baduod
aZiomiotia Aeittoupylag, veyovég mou elvarl Zwrikhc onpaclag yia toug
vauTtikoug.

H texvoloylia Loran-C éxei Aén eEeiix8el xai undpxouv Si1abBécipol oto
eundpto nmounmoi kai Sékteg. Yrapxet Si1aBéoipoc évac peydhoc api8udc
TOonwy SexTdv xwpl¢ va i1oxbouv mepiopiopol and tnv amoyn tTwv Sikaiwpdreov
eupeciTexviag via ta cvothpatra autd. To yveyovde autd obnyel oe
xaunidtepo kdoto¢ avd yovada, kai kard cuvéneia, xaunidtrepec tipég
noinong twv Sextdv boo to ovornua Ba eZamidveral.

Tautdxpova, 6ev undpxel apketh eumioroodvn doov agopd tn ocuvexh
SiafecipdtnTta TV S0puYop LKAV cuoTnHaTLY, Wou katd kUpto Aéyo elval
otpatiwtikhg xphone, kait xatd cuvéneia to Loran-C 8a propoloe va
arnoteréoe: éva evallakTikd xepoalo cdotnua nov Ba eréyxerat and Ti¢
oupBalrdpevee kKuBepvhoE!C.

H 614takn twv Siktdwy tou Loran-C Si1eukodUvel tnv epappoyh ava ¢&oei¢
pe okoné tnv mwpoypaupaticuévn avéntuEn ka: yxpnotponolinon oti¢
KOAURTOMEVEC TEPIOXEC.

Aedouévou 6Tt Sev undpxouv meplopiopol we mMPOC Tov apiBNd Twv SEKTOV
flou propoUV va xpnoipomotlovv To Loran-C tautdxpova, ot avAaykeg mov
napouct1 aovial MEANOVTIKA 8a UMOPOUV va avrtiHETWNIOTOUV.

01 epappoyt¢ tou Loran~C 8gv mepioplZovtal otn 8aldooia xphon. MropolV
eniong va emekrabolv kai oe xepoala f evaépia xphon. Ta teisutala
xpdvia éxer onpeitwBel onpavrikh ad¥non tou apiBuol twv xpnotdv otov
touéa tng nmohttikAg aeponoplag twv HNA. Ot HNA Snuiodpynoav véoug
otabuol¢ woTe va oAokAnpwoouv TNV Kéiuyn SAnc tTne nreilputikAc Xopac.

H ouvéuaouévn xéluyn uéow Sopugpopikod cuothuaroc/Loran-C napéxe: tnv
péyiotn Suvath eralfBeuon kat cuvéxeia tng padiovavtiAtakic K&Avyng
npo¢ d9elog tTng Baldooiag acpdilelac kat tng npootaciag tou
nepiBariovrog.
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V. L14610 1wy oulnifAcewy ge 61e8véc eninebo
1. Alktvo Booeiobutixfc Evodmng:

01 avrtinpdowno: twv kuBepviicewv tng Aaviag, tn¢ Mepupaviag, tn¢ Falilacg,
tn¢ Iphavélag, touv Hvwpévou Baocilelov, tou Kavad&, tn¢ lohavéiag xal
tng NopBnylag, wéAn tng Loran-C Policy Group, 6a xataiffouv o ocupguwvia
n onola 8a BacliZetai otnv ékBeon tng Policy Group, wpiv and to réroc
tou étoug. And tov loUAio 1990, n Emitponh twv EK mapaxolovbe! ti¢
ouvebpidoei¢ tng ev Aoyw opddac wg mapatnenthc.

0t xuBepvhoei¢ nou ouupetéxouv otnv Policy Group Loran-C 8a kAnSoUv va
exnovioouv éva ovotnua Loran-C via tn BopeioSutikfy Eupénn kat tov
Bépeto Athavrikd. Exer n6n emiteuxdel ocuvppwvia yia tn Sitdrain
(mapdptnua B 2) kal Ti¢ TEXVIKEC anaiTHOEIC Tou cvotAuaro¢ (nap&ptnua B
3).

Npénel va onpeiwBel 411 ornv napoloa ¢don twv oculnthcewv Ot XWPES
MreveloVE Sev eEetdlouv 10 evSeEXOUEVO OCUHMETOXNAC TOUC otnv mpoBienduevn
ouvpguvlia.

Ot Katw Xdpec apxikd ocuppeteixav ornv Policy Group allé& amopdoiocav va

un ovppetdoxouv otnv cuppwvia. To emixeipnua nov wpoBdilouv elivar éti

ta 600 Sikrtua DECCA mou eiéyxovrai and ti¢ olhavsikée apxég ouveyiZouv
va KalOmTouv ti¢ avaykec tne¢ wapdktiac vavoimholag tne xwpac.

Napd tn yvopn SAwv Twv AAAWY EVOLAPEPSUEVWY KpaTtwy MEADV, ot Kdtw Xwpeg
B8ewpoly Oti n Aettoupyla tou Loran-C ota oAAlavéiké napaxktia Uéara 6a
anoteloVoe pla nepitth ev6idueon gdon, and tn petdfaon and ta xepoaia
ota Sopugopikd ocuothuarta.

H Aavia ovppavnoe /6n va Siatnphcel toug otaduoug Loran-C oto Ejde kat
oto Angissoq aild 6ev Ba unopéoet va AdBet opiotikh andeaon oxetrikd pe
Tn ouvpMETOXH TN OtV TEAIKA ovupwvia npiv and to Télog Tov £toug.
NpdBeon tn¢ Policy Group elval va olokAnpwbe!l n ocupgwvia npiv and to
1élo¢ tou étoug éotw ki av o1 Katw Xepec fh n Aavia Sev ocvppetdoyxouv oe
pia ovpguvia.

H feppavia otnpilet to SlkTuo BAE. AUTO mpokunTel and tnv evowpdrwon
Tou otaBuol Syit oto Siktvo. H lFepuavia slvai wpostroipacuévn va
unootnplEet tnv mpodBnon tou ocuvothpatro¢ Loran-C otn Baitikh pe tn
6nuioupyla miBavdy véwv otadudv oto avatrolikd tufiua tng Meppaviac A
otnv molwvikn meptoxf. Exet Aén Zntnlel and ti¢ Evidoei¢ AiteBvav
TRAEMIKOLVAVIOV va XopnynBodv ocuxvétnteg yta éva Sixktuo Avatolikig
Eupawnng. H LoBietikf Evwon elvat éroiun va ocuvepyaotel otov topéa autéd.

To Hvwuévo BaolAieio, n Iphavéia kai n lokavéia vrnootnpiZouv ™ cuppwvia
HE TRV eupltepn mepioxh k&luyng. To HB toviZel 41t pla anodexkth S1e6vi¢
ocupypwvia yia to Loran-C anoteiel npoUndBeon npoxeipévou va nepdoet ToO
H8 and to olotnua DECCA oto Loran-C.

H raarla elval étoiun va evowpatdoetl oto ocvotTnua tToug SV0 otaduolg mou
¢xe1 xaraokevdoe! yia Aoyapraopd tng. H railla urootnpl(Zsl tnv Siktuva
e t™n peyalVtepn kdiuvpn wote va cEacwalloel odvéeon pe tnv npoBienduevn
Siktua Tou AtAavTikol. Katd ouvéneia, n Faidia elvar éroiun va sknéunel
ohpata and toug 600 otaBpold¢ Tng mou Ba SiatiBevrar yia tnv umnepBolikh
XPAON TOU ocuothuato¢ Méow AAAwv otadpav.
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0 Kavadéc ovupetéxel oto 6iktuo Adyw Tou ouppépovtde Tou and tov orabud
Loran-C oto Anglissoq o onolo¢ Bewpeltal wg tuApa tou Siktlou NG
84lacocag tou Labrador.

Eivai onuavtikd va toviotel 411 n andyaon twv K&tw Xwpav f tng Aaviag
va pn ouppetdoxouv oe pla ouvpgwvia Sev Ba ennpedoel mwiBavérara tn
S14tain tou CUOTAMATOC KAl TNV KAAUYN TOU MPOBAEROMEVOU SIKTUOV
Bopetodutiki¢ Eupdnng. Qotdoo kat pla avaBedpnon The oupgwviac yia tov
KaQTauePIOWd Tpu kdotoug Ba pnopoloe va éxel emimtwoel¢ oe opilopéva
TeXViKa Bépara, énwg yia mapddeiypa otnv 1oxU TV oTabuwv.

H ouppuvia B8a olokAnpwBel xatd tn ocuvebpiaon tou lavovaplov tng Policy
Group.

Io 6lxktuo tnC Megoyeloy

H |ALA élaBe tnv mputofoulia va opyaviwoet ocuvavtnon twv evéiapepduevey
uepwv Tng meptoxh¢ tng Mecovelou, pe okond va karapriotel pla ovupwvia
napbuoia ue tnv ovppwvia BAE. And tov lavoudpio tou 1989, ot
avrinpbowno: tng ltariag, tng EANGSag, tn¢ Faiilag, tng lowaviag, tng
Noptoyaklac, tng Alyeplag, tng Aitydmrtou, tn¢ Akrowulaxfc HNA kat tng
Emitponf¢ twv EK ocuvavrwvrat petaily toug.

Yrapxe: pwla vyevikdh opopwvia tng opddag epyaciag tng Meocoyelou we mpocg
to va StatnpnBolv ayevdc ot undpxovrec otabuo! Loran-C otnv Italia kai
tnv lonavia kai apetépou n undpxovoa k&iuyn otn Meodyeio npog dypsrog
Twv guroptkdy mAolwy, TWV GALEVUTIKWOV, TWV OKaPaVv avaguxAc Kai Ttwv
okapwy tng vbpoypagikic unnpeclag, étav n AKtogulakn HNA madoei va
Aettoupye!l n {(61a toug otaBuolg, To 1994. H teievtala ouvévrnon oto
Napiol emiBepBaiwoe 6t1 elval anapaltntn n Onapin evég xepoaliov
ovothparog pasiovautiilag otn Meodyeio xkat 6r1 to Loran-C frav to pévo
epapudc I o ovotnua wou mAnpol Ti¢ MEYIOTEC anal TAGELIC KAAUYNC ME TOV
QrOTEAEOHAT LKOTEPO TPONO and dAnowng KOGSTOUC.

Mia uvnoewitponh nov cuvtoviZetar and tnv Itakla Ba peretrhoe: ta texvika
kal $10(KNTIKA Bépata mov agopolVv Toug urdpxovteg otabuolc Loran-C.

ria va ckaocpariotrel 1o0060vaun A kai kalUtepn x&lvyn and tnv k&ivyn Tng
undpyovoag Sikrtuag, elval TwtikhA¢ onpaciac va eEevpebel Adon vyia tnv
HETQYOPA TOU TOUPKIKOU oTabBpou Ttou Kargaburun otnv neplntwon wou n
Toupk i Ky KUBEpvnon eupelvel otnv dnogh TG va pnv avaldpet tov otadud
Tng AKTogulakiA¢ HNA mou Bploketar oto €6apde tng. Mia Adon Ba Arav va
SnuiovpynBel évag véog otabude oe ealnvikd €6awog. Telikde otdXo¢ Tne
opddac eivai va SieuvkoluvBel n oclvtaEn, to cuvroudtrepo Suvatd, evéc
MeooyetakoU MOU yia to Loran-C tn¢ Meocoyelou, pe otédxo yia To 1994 tn
8éon oe Aei1toupyla tou ocuotAHATOC.

16npiKd 6{KTVO (ATAQYTIKOU)

0t avrinpbownot tng Faiilag, tng toraviag kat tng Noproyailag mou
ouppeTéxouy orn Mecovyetakhh opdda Loran-C emiBeBalwocav tnv npdbeoh toug
va enextelvouv tnv k&huyn Touv Loran-C otrov Atiavtikd wkeavd,
nepilhappavopévay Twv AJopdv Kal twv Kavapliwv vAcwv, xat va BeAtidoouv
v x&Auyn otnv nepioxh tTng NA Meooyelov.

N¢ anotéleocua, TOV METO TOU 90 dpxioav mpokatapkKTikég oulnTthoel¢ otn
Madpltn petaZl euneipoyvuwpdvey Twv xwpdv autav. NpdBeol toug va
kararfZouv o ouppwvia yia ™ S14TAEn KAl T@ TEXVIKA XAPAKTNPIOTIKE TOU
6i1kTOou, eEacyakilovrag €tol tn oUvéeon ue ta Siktua tne BA Euptinne xat
ing Meocoyelou.
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VI. Koivotixkd ouweéoovrg oto 6{kTvo Loran-C

O xwpe¢ mMou CUMMETEXOUV otnv Policy Group Loran-C BA Eupdnng kai otnv
ouaéa Loran-C Mecoyelov kplvouv okémipo va teBei wg ordxoc n UmapEn
evédg evialou xepoalou cuothparog padiovautidiag to onolo Ba eEanidveral
andé tn Bépeia Evpwnn w¢ tn Meodyei0 kai 8a KaiUntel tavtdypova Kai TOV
ATAavTikd.

Me tnv enigOlaZn twv eZel{Eewv nou Ba onueiwbBolv ota Sopuypopikd
ovothAuarta,n Emitpond unootnpilet tnv avantuin evéde Loran-C cupwnaikic
epféletag to onolo Ba aroteleitarl and tpla nepiyepeiakd Sixrva. (MiBavh
Si1drakn tou evpwrnaikol SiktVou mapariBerar oto napdprnua B 4).

AauBavovtac vrdyn tnv éxkBaon twv ouZnthoewv yia éva Siktuo BA Eupenng
KAl TI¢ MPOBECEIC Twy HUECOYEIAKWY XWwpwv OXETIKA pe ta Siktua tng
Meocoyvelouv ka1 tng IBnpikAg, n Emitponh unootnpliZel tav avdntuEn twv
neEpLYEPELAKAY SiIKTOWY TOU KakUwTouv esupldtepn nepioxh.

AeSopévou 6t n aowdieta anotelel avandonacto pépo¢ tn¢ Koivig
NoAiTiIkAC Metapopdyv, evamdkeital otnv Kotvétnta va avarntOEe!
npwtoBoullec otov touéa tTne Baldocaiag acwdareiag kat e18i1ké& otn
Siatfipnon vpniwv npodiaypagwy acpdretag. Exovrag umdyn tnv enitevEn twv
otéxwv tTnC ILuvBAKNg, evamndkettal otnv Ernitponhi va vroBArer Ti¢
npoT&oEi¢ tTng oto ILupBoUlio oxetikd pe éva uynid enlnedo npooracliac.

Ta ocvothuata padiovautiAlag anotelolyv pépog tne acwdreiac twv miolwv. H
Katdpynon tuv umapxévrev cuotnuatwv xwpi¢ tnv tautdxpovn avtikatdotach
Toug and dlro aZiémioro kai axkpifé¢ ovornua, Ba ennpedoet to eninsdo
aogarelag tn¢ vavoimholag ora kolvotikd USata. H avantuEn nepiypepeakav
aluolbuv Loran-C anotelel, pdvo via 1o 4ueco példov, ulia katrdAinin
evallakTikh AOon ota urdpxovrta xepoala cuothuata nou npdkeitar va
xatrapynBolUv. étoi Ba Beitiwbel n onuepivh akpifeta Tou padioevrontiopov.
Ito uéAlov, 1o Loran-C, w¢ ouocLaotikéd kal oitkovoutkd cvornua
enakfnBevong twy Sopugopikwy BonBnudtwv vausimhoTac, Ba ocupBérer otnv
npowlnon tng Bardootag acpdieiag ortng Eupwnn oe eupela kAlpaka.
Avayvuep(Zovtac 411 to Loran-C elvat éva akpiBéc ocvornua pabdioevroniopold
10 onolo unopel va avantuxBel oe evpunaikd eninedo otro aueco péAlov, n
Emitponny, e okond tn Siarhpnon kai tav avantuZn upniold eminédov
aogareiac via tn vavoimiota ota svpwnaikd O8atra, wpotrelve:l oto
IupBolAiio va umootnplZet tn Snuiovpyia nepipepetakwy S1kTOwv Loran-C
otnv MEPLOXA TAC Eupamng ot onoleg, e tn Asitoupyla toug, 8a cuuBdiouv
onpavtikd otn StarApnon Kai tny mpootacia tou Baldcociou wepiBarlovrog.

AauBavovrac undyn 61t elvar avaykalo va undpxet ovppBardrnra petaid twv
§14popuwv ovotnudtwv padtovautiAlag mou Aeitoupyolv f mpoBAémovral oe
nepipepetakd eninedo otnv Eupamn, eivatl onpavtikéd va evepyhoet n
Enitpon étoi1 wote va eZaocypaiiotel n cuppBardtnta avrth.

Npénet va toviotel 6Tt n anoxwpnon omoioubSAnote cuppetéxovroc uépoug
and tnv wpoBienduevn ocuupwvia Ba nAhEet coBapd tnv avantuEn tou
eupunaikolt 6iktlou.

Metd and ovupwvia petaZy twv HNA kat tng EIIA via to oVotnua Loran-C, n
avantuEn evd¢ evpwnaikod Siktdou Loran-C B8a éxet w¢ anotréleoua va
enextafel n xdluyn Loran-C oe éro to Bdpeio nuiopaipio.
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MOAI¢ avayvwpiotel 1o eupunaikd ocvupépov via ta Slkrtva Loran-C 8a
npéne: va BertiwBel n akplBeia tou ovotAuaroc kai va avartux8olv ol
niéov katdiinio: Sékreg, apod AnpBodv undyn o1 peidovtikée eEellEei¢
161altepa otov touéa twv Sopupopikiv ovotnuatwyv. Inteltat evrolf Tng
EmiTponng vyia va npaypatonoinBel épevva otov touda autéd.

AauBavovrag undyn TNV andyacn OplouéVEV Kpatwyv HEADV va madoouv Tn
rei1toupyla tou cuothuatoc DECCA, mpéne: va eEeupeBodv katrédiinia uétpa
vyia va eEaogpariotel 611 n vetdBaon and to éva cvotnua oto @Alo 8a
npayuaronoilnBel pe To Xaunidtepo Suvartrd kdoTog yvia toug XpHoTeg.

H Enitponfy, unootnpiléuevn and to ILupBoUulio, mpoetroip&letal yia va
npayudaronoifoet épeuva enl tou 8éuarog.

MNa éloug toug mpoavayepBévreg Adyouc mapouoié&letar tdpa ula povadikh
eukaipia kadiépwong evég ovothparog padiovautiriag, xauniov kboroug, to
onolo Ba kalumrtel ta evpwnaikd vdatra, npowBwvrac €roi: TV acypaif
vavoimiola kat tnv npooracia tou Baldooiov nepifdrlovroc. Npénet katd
ouvéneita va adpaxtel n sukaipla auth onwobAnore. H Emitponsy mpotelve:
oto LuhBoUAio tnv éykpion, to cuvtoudtrepo Suvard, uwiag amdyaong mou

8a BaciTetal otnv wpdtaon mwou napatiBetar oro wapdptnua A,
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NPOTAIH ANO®AIHL

TOY LYMBOYAIOY

+

IXETIKA ME TO IYITHMA PAAIONAYTIAIAL LORAN - C

TO IYMBOYAIO TQN EYPQNAIKQN KOINOTHTON,

"Exovrtag umndyn :
Tn ouvBAKn yia TRv iSpuon tng EupuwmaikAg Otkovouikhg KoivdTnrag, kat
16iwg 1o &pBpo 84 naplypayog 2,

Tnv npdtaon tng EmiTPOWAG,
™ yviépn tou EupumaikoU KoitvoBouliou,

™n yveun tnc OtxkovouikAg kat KoivwvikAg Enmttponhc,

ExTip@vTag

611 0 MeBvric Nowtihiakdg Opyavioude (IMO) unoxpebvel ta ouuBaildueva xpétn
otn oUuBaon SOLAS va aval@Bouv tnv eykatr&oraon kat Ttn ouvthpnon TETotwv
Bonbnuatwy vavoiniolag oto BaBud mou katé Tn yvéun Toug SixkatoloyelTal

and Tov Oyko tnG Kukloyopiag kat aratteitat and tov Babud Twv KivSivuwy,

dtt n Kovdmta evéiapépetat va eEaopalicet TNV upnidrepou Suvatod Babuold
aopbreta otn vavoimhola kat npootracia Tou Baldootiou mepiB&ArovTog,

611 n AcTogulokry Twv Hvwpévwv NoliTetwv aropdoioe va maboet Tn xenoiuowroinon
Tou LORAN-C EKTOG TNG EMIKPATEIGE Twv HMNA WPtV To 1994, kai AauBdvovrag
utdyn TNV tpbdBeon tTwv HMA va npooyépouv Tov eZomhiopd LORAN-C oti¢ xhpec

nou urapxouv A6n ot ev Abyw eykatactécetg,
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dr1 n INTERNATIONAL ASSOCIATION -- of Lighthouse Authorities (IALA)

unootneiZet tnv avaykaitdrnta evbg xepoaiov ocuothuarog padtovautiiiacg
nmou Ba xalUmTetl Ti¢ avdykeg Tng Bal&ooiac vauvoimholacg,

611 oplasgva kpdm péAn npotiBevral va cuppetdoxouv oti¢ aluoidec LORAN-C

Bopeiag/NbTiac Eupwnng - AthavTikob A/kat Meooyeiouv A/kat IBnpixhg
XEpOovAoou A/kat BaArixkhg,

6t BewpuvTtag 6Tt 0 oloTnua LORAN-C ikavomotel Tig 61eBvetg anaithoeig xai
pE Tnv emipUlaEn Tng avantuing twv Sopupopikiv Bondnudtwv vauoimiolac
Sebopbvou 611 n ouvbuaouévn xkblvgn uéow Sopupbpou / LORAN-C mapéxe: tnv
vpnidtepou Suvartol Baduol emalfBeuon Tou ouoTAUATOC Kat TR OCUvExela

Tnc paStovauTtAtakAc ka@lugng npog dypeloc tne Baldooiag aowbleiag xat
Tn¢ npootaciag tou mepifailovtog,

Oti BewpdvTag 611 n Béon oe egapuoyh Twv meEpIYEPEtakbv ocvoTnubtwv LORAN-C
npéne: va efaogalilet pia oapl xat wAfpn k&Aupn Tou Baldoociou eupuwnaikol

x@pou, amnoyeluyovtag, doov elvat Suvartdv, Tnv epapuoyh erninpdbobertouv xbaroug
Twv Xpnotiv twv xepoalwv paditovautidiakev cuornudtwv mou undpxouv f6n,
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EZEAQIZE THN NAPOYIA ANO®AIH :

' ApOpo 1
1. Ta kpdtn pékn ovppetéxouv H mpooxwpolV Ot meplyepeiakéc ovupwviec yia
10 LORAN-C oto fBaBud mou eivai avaykaio yia va entteuxBolv o1 Siebvelg

enmiStwkduevoL otdxo!L,

2. 'Ocov awop& Ttn ouupuetoxh Ot meplypepetaéc ocuppwvieg, Ta xpdtn uéln
avalntolv ti¢ SiratdZei¢ Tou LORAN-C mou kaldmrtouv tnv euvplTtepn yew—

vpapikh meEptoxfh OTA Evpwraikd kat Ta YEiLTOVik& Ubarta

‘ApBpo 2

H Emitponh : - eZaopalilet Tov ocuvtovioud petaZld twv kpartiv pelbv wou
oupueTéxouv O meplyepetakés ocuppuwvieg peE oxond Tnv
eZaopbdhion tng oupBatdTnrac Twv alvcidwv LORAN-C mou
AeiToupyoUv O€ mepipepelakd eninebdo,

- egvBappOvetl tnv avantuin kataAAhlwv Sextiv LORAN-C,
AauBavovtag un' 6¢iv Ti¢ otabepég eZelifetg Tuv Sopugopt-
kv ovornudtuv xat tn¢ Bertlwong tou unépxovrtoc ocuothuarog
LORAN-C,

xal wporeivel, 6nwg elvat avaykalio, to IfupBolUAio va AdBe: ta anapalirtTnra

HéTpa.
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‘ApBpo 3
Yrd tnv 16l§Tan Toug w¢ MEAN A wg mapatnenTéc otnv International Associa-
tion of Lighthouse Authorities ta xp&tn péAn xat n Enttpomh emiSibkouv TN
ouvppeToxhh Twv meptocoTépwv SuvaTtd xwpdv OTiI¢ mMEPLYEPELaKEC eupwraikéC
aluoibec LORAN-C ue okond va emnektabel n x@hupn tou LORAN-C oe wayxkbdouio
eninebo £tor wote va BeltiwBel n aopdleia TnC vauvoimiolag kat n wpootacia
Tou Bal&ootou mept1BdAdovTog.

'ApBpo 4

H rmapoloa andyaon amevBiveTtai ora kpdtn péEAN

BouEENEC,

Fa to IvuBodiio

0 Npbebpog
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GENERAL

The Global Positioning System (GPS) is a space-based, radio
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 orbital planes. The sateliites will operate In circular
20,200 km orbits at an inclination angie of 55" and with a 12-hour
perlod. The spacing of satellites in orbit will be precisely arranged
so that a minimum of four sateliites will be In view to any user,
thereby ensuring world-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 satellite clock-blas information.

The control segment will Include a number of monitor stations and
ground antennas located throughout the worid. The monitor stations will
use GPS receivers to track passively aill satellites In view, and
thereby accumulate ranging data from the satellite 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 iInformation will
be transmitted to the satelllites via the ground antennas, which will
also be wused 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 wiil also have survey and timing

applications.
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SIGNAL CHARACTERISTICS

The GPS concept depends upon having accurate and contlinous 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 satelllte
transmits its own ephemeris data. This data is periodicalily updated by
the control station, and Is based upon Iinformation obtained from five
widely dispersed monitor stations.

The GPS receiver automaticaily selects appropriate signais from three
or four of the satelliites 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 estabiishes the user‘s position with
respect to the satellite system. A timecorrection factor then relates
the sateliite system to earth co-ordinates. Each sateilite 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-blas 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 Positloning System (GPS) is the World Geodetic System (WGS). The
GPS currently 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 focal datums In the worid.

The GPS provides two services for position determination.

The Precise Positioning Service (PPS) will provide predictable
positioning accuracy of 17.8 m (2dRMS) horlzontally 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 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 national
interest and can satisfy US national security requirements.

The Standard Positioning Service (SPS) will provide a lower ievel of
accuracy than the PPS. The SPS will be made avallable to clvil,
commercial and other users at the highest level of accuracy that is
consistent with the national IiInterests 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).
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2. GRANAS/NAVSAT

GENERAL

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

GRANAS has been Iinvestigated 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. It 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 principles of
GRANAS and NAVSAT are taken as two paraliel options. One of these will
be selected at a later stage, when some realization aspects are
considered in more detall, e. g. by means of an experimental validation
system.

The new system |s characterized by the composition of the following
features

SPACE SEGMENT

The configuration of the space segment Is characterized by 6 equally
spaced geostationary satelllites (GEO) supplled by 12 satellites in 6
inclined highly-elliptic 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 iIncludes two orbits, one with its apogee In
the Northern, the other with its apogee In the Southern hemisphere.
During 5/6 of a HEO period the ground track Is concentrated on a
relative small area providing good visibllity conditions and making
this type of orbit comparable to GEO satellites. Oniy the altlitude of a
HEO satelllte Is changing considerably Iincreasing up to 398,000 km. To
avoid problems of high Doppler frequencies each HEO satellite becomes
operational only above an altitude of about 10,000 km. Nevertheless,
this constellation guarantees, that during 96,2 X 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 case of SAR) may be realized according to INMARSAT standards.

O
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GROUND SEGMENT

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

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 lonospheric 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 alr, 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 postambie 16 ms). The latter Is transmitted at another frequency
(1228 MHz compared to 1575 MHz) In order to compensate for lonospheric
delays.

The data part of the burst Iincludes system time, satellite position
coordinates as weli as an additional word indicating the health status
of the system.

ACCURACY

Due to the chlip 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.
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GENERAL

The Global Navigation Satellite System (GLONASS) Is a space-based,
radio positioning system that |Is being Introduced In the USSR for
wor ld-wlde 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
§ or 6 wlll be positioned In each of two orbital planes having an
inctination of 65°. The satellites wil! operate In nearly clrcular
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 satellltes,
of which 3 will normaily serve In a standby mode, three orbit planes
120° apart will each contain seven to eight satellites.

The user will establish his position by recelving signals from three
satellites and thereby calculating the distances to the sateliites. A
signal that will give a very precise fix of position will be provided
to users who are allowed the means to decode it, while a different
signal that will glve a less accurate fix will be generaily 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 similar to the P and C/A signais of
the GPS. It might be possible, because of similarities between the
GLONASS and GPS, for users to have receivers that could work with
elther system.

PURPOSE

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

S1GNAL 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 veloclty (ati 95 %
probability).
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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 frequency band,
using groups of at least three ground transmitter stations, each group
making a system unit known as a chain. A Decca chalin 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 aititudes down to ground level at
distances of several hundred kllometres 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 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
Staves 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 receiver consists basicaily of identifying position |ines by
phase comparison carried out with a multiple frequency.

in receivers, the transmitted frequencies are muitiplied 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 wavelength) 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 diglitai
per formance.

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 I|s measured to within one or twe
hundredths of a lane, corresponding to a few metres In distance. ’

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

Once every 20 seconds lane identification signals known as muitipuise,
are transmitted from each station in turn. Their 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 iess susceptibie to skywave errors at night
than those that may be experienced using the normal patterns, It can be
shown that varlable errors, particularly at longer ranges from the
chaln, are significantly smaller at night using multipuise - and can be
up to 2:1 better. In the current generation of Decca recelvers, the
muitipulse 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 stations, 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 willi be better than
440 metres; this figure deteriorates to approximately 2.4 km at night.
Within 80 km of the Master station the accuracy Iis approximately 2§
metres by day and 190 metres at night.

All accuracles quoted are at 2 dRMS.

In areas of fringe cover, a single fine Is used for homing purposes by
mariners. The high order of repeatability of the Decca system s also
particularly significant. For example, If the Decca co-ordinates of a
particularly good fishing area are known, a vessel can subsequently
return to the position by referring solely to the Decca readings.
Simllarly, 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 flixed errors, should 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 Iis 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 Iin the 90-110 kHz frequency
band. Each station of a chaln is separated by several hundred miles
with each transmitting a serlies of eight precisely timed RF pulses.

Chain differentiation Is provided by Group Repetitlion Interval (GRI).
Selection of specific GRI may be coordinated with the US Coast Guard to
avold iInterference.

The system is based on the measurement of the differences in the time
of arrival of signals from the stations Iin a chain. The measurements of
the Time Difference (TD) are made Iin 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 2zero crossing to avoid sky-wave
interference. Addlitionaily, the phase of the puises Is alternated Iin a
predetermined pattern over two groups of elght puises to Iimit 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 receliver with a predictable accuracy of 0.25 m (2dRMS) or
better. The repeatabie and relative accuraclies range between 18 and 90
m. Accuracy |Is dependent upon the Geometric Dilution of Precision
(GDOP) at the user's location, the measurement error (signali-to-nolse
ratlo) and chart or local area calibration. The Loran-C ground wave is
primarity used for navigation; precise time measurement and time
interval dissemination are also derived from the Loran-C signal.

Sky-wave navigation 1is feasible, but with a significant loss Iin
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 aiso be used In the range-range

(rho-rho) mode of navigation. This Is accomplished by a comparison of"

the received signal! phase with a known time reference to determine
propagation time and, therefore, range from the stations. It can be
used Iin 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 applilications. 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 anomalies may be encountered iIn
urban areas where the proximity of large man-made structures affect the
signal. The existence of these anomalles Iis predictable and can be
compensated for, usually by surveying the area. The long rangs of the
Loran~C system makes It particularly desirable for application to
remote areas, or where the user population is too iow to justify the

cost of a large number of short-range facilitles.
E 3 24
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Proposed configquration NW-Europe and Atlantic

Angissoq(S)




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 limited elther 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 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 control units, pulse generating
assemblies, 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 In the new system, but the existing
transmitting equipment Is unsuitabie. The present valve transmitters on
the other four sites (Angissoq, Sandur, EjJde and Sylit) shalil be
replaced with solid-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
pulse generating assembl ies.

Antenna
7. The antenna is a top-ioaded, 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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Monltoring and control

8. Time of transmission (TOT) control will probably be used for the
compiete 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 flixed relative to an external
standard such as Universal Co-ordinated Time (UTC). Propagation time
along the basellines 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, again by data liInk.

10. The standard deviation of TOT, with respect to UTC, for each
transmitter shal! be kept below a pre-determined value, 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 Norwegian Sea chains and Brest In France for the North
Sea and Biscay chains.

12. The principal maintenance centres and stores shall also 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 maln reason for introducing the measyre 2

The simultaneous 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 (n the
tberian Peninsula and the Medlterranean poses the potential major
problem of plecemeal, uncoordinated, and hence uneconomic
development of radionavigation signal systems In Europe. The
proposal ailms 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 medium
term.

Eeatures of the business in question

All enterprises which use radionavigation signal systems.

What obligations does this measure impose directly on business ?

No additional oblligations.

¥hat indirect obligations are national, regiona! or local
authorities iikely to impose on business ?

Authorities are Iikely In-due course to require vessel owners to
adapt or replace existing receiving equipment to ensure the
malntenance of high safety standards.

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

None.
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b)

The competitiveness of Community vesse!l operators will be
enhanced through the avoidance of the necessity to equip
vessels with mulitiple receivers to interface with different

radionavigation signal systems.

Employment

Positive.

PSSR
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