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The Studied for the Construction of Korea
eLoran-Chain and the Optimization of GRI

Jeong, Kyeong Gyu

Department of Coast Guard Study

Graduate School of Korea Maritime University

Abstract

Because of repeated GPS jamming attacks from North Korea, the Republic of
Korea has had many problems in telecommunications and transports. The Republic
of Korean government realizes the necessity of a complementary radio navigation
service and recently decides to operate the Korean elLoran system. elLoran system
is a low frequency and a high-power terrestrial radio navigation system based on
a number of transmission stations. The eLoran system is an independent,
dissimilar, complement to GNSS(Global Navigation Satellite System). The General
Lighthouse Authorities of the UK and Ireland(GLAs) have been providing their
prototype eLoran trial service since 2007 and plan to install FOC(Full Operational

Capability) services covering all major ports in UK and Ireland.

The paper studies the optimized location of elLoran stations based on the coverage
and accuracy simulation results, which is the best configuration in the Republic of
Korea. According to the configuration of 5 stations; Pohang, Kwangju, Ulleung,
Baengnyeong, and Jeju, the paper also calculates GRI(Group Repetition Interval) to
operate eloran system without the interference of neighboring country’ s Loran signal.
KEY WORDS: enhanced Loran system, enhanced Loran A]ZEl; a complementary

radio navigation service, thA 3 A 2=Hl; GRI(Group Repetition Interval), GRI;
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T % FF71(dH) A (H) ol FTA v 31
14+ (2010.8) 15 1 181
22} (2011.3) 106 10 146
32k (2012.4) 1,016 254 -
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CHE ARI7HE 41 2heFE] vl mste] Y elahH g7 L.

241. 59149

71¥ Loran-C= A|1& ©|Fil & F=(Master Station)Z = (Secondary
transmitting station) Ako] 8] A/ ZFXHE(TD)= SAstH 270 o4 TD SH 4= ©l
goto] AHgAY] A E AA st A5 S S o] 83 DA Loran-C A
2HL AT A] Woll EA e T3 T Al TDH TS S8 5 7] of
ol AN W =, T el oL ARRAY] AT A R] fl Ao et 9 A& ot A2
AH
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(TOA: Time of Arrival)< 5783} 37] ©]’4¢] TOA SH < o] &3t AH&A49
AAE AAstE AR S (trilateration) WAlS AFESTE ol & HstY  EE
eLoran $A =52 42te] AAAAE o] &sto] FAH2 o2 UTC AlZel 5718t =
= AlojE .
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8313 eloran 94 FUT Fu el o SAH Fujo WAUEE AgoTh

T RE ST AEE UTC 57150 A28 $4 W23 S AHgshs
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A LA 15 A% o eloransl JRTE 20171 AL £AF R 71

2.4.3. Loran Ao ¥}y

@A 9] v W Loran A28l Ao far-field Al =¥ G S Al (far-field System
Area Monitoring) *§ & AH&FIL loH o] Ao & B3-S flske] A
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ECD(envelop-to-cycle difference), 74l F417]17F AR | 3LolA S89 A5 A 7],
LSOS(Local Station Operating Set) L8|l A5 He = Al 2~El(Automatic Blink
System)s & ZAIZT Ao 52 2k S =2 dloly, AR 7], 283 2 Z 1] JH
& AAeE A EtE Vs e T

M Z & Loran Al 2"l ol A= 7] 2] SAM 4= 0] &3 A/l 2] Ao &} ZHA] ol A
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2001 w]= FRPo| HA]H 7] Loran-C&] A 5 <Table 2-3>3} 2 2™ Loran
B o3l AtE AstE LoranA =¥ 5, eLoran Al2FEY H3EA 5

<Table 2-4>%} 7t}

<Table 2-3> FRP 2001 Loran-C A|2=®l A%

2drms A= Aex | o8 | A=A 2% | AF | A= B3
AT | HEAE - &= | AR | &% |
0.25NM | 6073001t mEA 1020 | 2D + | A%
. 0, o)ral ~ 0, -
(460m) | (18790m) | O 7° ;3 ;HZE BT fissec | Time | 91
S | -

<Table 24> eloran &% A%

, CECIN o | asn | AT | AREIT
NPA (&-&F7]9] 0.16NM 0.999 ;52?3921?11 0.999
HI AL+ 7]5) (207m) ~0.9999 ~0.9999

10sec, alert 2D + Straum 1
HEA (AMdte] 3 0.997 0.99%5 Time
bRy ~ 3 :
“; A9-H 7] 8720m ~0.999 0.99997 ~0.9997

2.5 Loran-C¢ eLoran A3 & FA}3H

@A Loran-C Al 2=H9] P A5 <Table 2-2>0] FAIE MEE HFIEYFS
=2 MAAZI7] Al e o2 7HA BRI S-S sl 2sloF . LORIPP(Loran
Integrity Performance Panel) ©]& #f3ll oFef <Fig. 2-10>°] Xol= A3} 2
= ARE FAMA Hee Bkt ARt 2 AAxd & =T 9

QF
23 sfaety dAENE HA ok 27T o dth
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1) 934 A A (Federal Radionavigation Policy)

.

2) =Gt (Operational Doctrine)



3) A, A L Ao} A (Transmit, Monitor and Control Equipment)

4) A& %A (User Equipment)
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253 A%, A 9 Ao AAX

NZE Loran Al 228l £ 744 @ AojA= threa e Qe 5e

7EA AL QlojofF BT
@ Loran-C 2135 9] FZ(format)«+ A= FAHT}

@ BRE FEHESY S2A7I(TTX)2 8E=A] $247](6SX) 2 thAl = o 102 o]
SSX+ A ZE-& SSX(nSSX) 71Fo = mA AT

® A= A7 F3k4 A (TFE)7E AA 2
@ Ae AFAAZ AT vk 308 Ax ek
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AN2"l W57t 22 38 H 9] (out-of-tolerance: OOT)E A& 745,
73 AR 7F A E ook st o] & 2% oo FAls| ok Frh.

© 00T =3t ARE BAYSHA Fate FEo] 10° B}y Folof gt
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® &8 AEE olFo] WAslE ASolE A" AHFF FHo] 4717

@ TFE= Al T/ 91%%x% (phase adjustment: PA)= A& 3Tt LPA(local
PA)= Al Y8 AE™ 0 F7] sl ZAAHA dojdrh ILPA

(instantaneous local PA)& &% Atoll &3l o428l AR JHEH &hF o
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oal g4Yur 71 Frle] AA BT

254 AH&A BA

AREAE Gl b 22 7]eol FUbEo o st ol dEr|E #7
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Ho
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2.6.1 nSSX(new Solid-State Transmitter)

Loran-C 4-217H] XHHA}OJ Megapulse| = 71E2] AN/FPN-44A/45 FH
B $A718 &9 Ze4, AHAS Eol7] s A2 MEAF nSSX(new

O_ X
<4
solid-state transmitter) 4175 7l'&st3

2.6.2 TFE(Time Frequency Equipment)

Timing SolutionAFoll Al A 2gE |22 TFEZ 7|2 AN/FPN-54A/65 #H]
= WA AT Az A o]t

A7 v=Fel Loran AlzElo] Az 98" MEZE TFEE TOT(Time of
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e Timing/Measurcment|[®| Integrated Drive Signals
Onine PFS 2 A = : -
Chassis lf«— Timer/Signals ‘Iransmitter
1ERS Unit Feedback
1008 _Som PES |

A 4——UTC via GPS

TFE Standby

1PPS SomPlss
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2621 TFE +&

T e FHAJ] AZAHLE AA T2 &= AAZA MY AsdA
NAAEEE 2 F35)E 2531 12, LITS(Loran Integrated Timer and
Signals) friol o8] AAZEZEA(UTC) 10 nsec oW £7181, GPS 7%
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2622 TFE 729 7%
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253 g,

263 Aol & A AN

USCG LSU(Loran Support Unit)$} LocusAtoll A 7t Al 22 Ao} 2 7HA|
JH|E Remote Automated Integrated Loran(RAIL), A< ZHA| 9 Ao E 93
Locus Receiver Timing Monitor Status System, €2 A 2 AojE %

Primary Chain Monitoring Set(PCMS)5 2.2 T4 & o] UTh(A7d3, 2005).
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Loran-C A7 FLd3 SA& 7HAIL JAR AXNGLEL] STSE 8l
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3 BAo)] $AFS w5kl ArlAa FEHE Nl FHEHolztA H
3t g Ae s ok k. eLoran AN FHoj=
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<Table 3-1> £4l= WX e} FAEEE B4 /Y

78 FA2 wjx 2 089 19 3
1 | FEFHI50kW),B350kW), 3% (50kW), &5(50kW), 1173 (50kW), A F(150KW)
2 SEZH150kW), 3=F(50kW), M 3 (150kW), &-5-(150kW), A1 F(150KW)
3 SEEH150kW), B3+(50kW), 2 2 (50kW), T4 (50KW), A F(150KW)
4 E3H{150kW), 337(50kW), 3 BH50KW), £-5-(50kW), Al FH150KW)
5 X FH150kW), 33-F(50kW), Z23H50kW), 123 (50kW), A F(150KW)
6 | EIH150kW), B(50kW), B2 (50kW), &-5(10kW), 3143 (S0KW), A1 5(150KW)
7 ZZH(150kW), 33F(50kW), 73 2H100kW), 2273 (100kW), 8 5+(100KW)
8 F3H(150kW), 333(50kW), B 2H100kW), 2 2 (100kW), &-5{100KW)
9 SLEH150kW), 333(50kW), ENLH100kW), 22 (100kW), A1 Z(100KW)
10 FH(150kW), *3(50kW),7d3H100kW), 228 (100kW), 2-5(100KW)
<Table 3-2> X3 /33=F/M5 /&% /34 /AT AlEH )4 (150k/50k/50k/50k/150Kk)
23 B e 2% 34 AF
T
150 KW | 50 KW 50 KW 50 KW 50 KW | 150 KW
2l
%3
= 5
7¥
=
=
7
7 .
i 9
Z]
A
A
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<Table 34> & /33/W=H /03 / AT A& (150k/50k/50k/ 50k /150Kk)
3} 25 LA 24 Az
7
150 KW 50 KW 50 KW 50 KW 150 KW
A
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= “ | g
7('} 500
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<Table 3-6> X3}/335/733}/ 143 /A= AlE8 ©]Ad(150k/50k/50k/ 50k /150k)

zg 3 7, a7 A=
150 KW 50 KW 50 KW 50 KW 150 KW

ol ol

iy

Cunves. of 2dms Repeatable Accurscy in meters, Noise 508 e Tuvim, min SR -1008




<Table 3-7> X&/3F/N=H/&5/ 13 /AF
A& o] 4;]_(1501(/ 50k/50k/10k/50k/150k)

x3g 3= i S A Al
T2
150 KW | 50 KW | 50 KW 10KW 50 KW | 150 KW
A
A
i Curves of 24ms Repeatable Accuracy in meters, Noise 5008 e Tuvm, min SNR -10d8
; <
s
=
=
g 7
7
H
" g
g
A]
A
<Table 3-8> X8}/ /738l/ 314 /4% A B4 o4 (150k/50k,/100k/ 100k /100K)
=3 3% A= 4 P
T2
150 KW 50 KW 100 KW 100 KW 100 KW
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%
% .
3
7F L
=
= I
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7 .
. H
g
a U]
A
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<Table 3-9> = /&5 AEd o)A (150k/50k,/100k/100k/100k)
. &t Efjot 2y
- 100 KW 100KW
Al
5 ]
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h
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7
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. g
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<Table 3-10> /A /AT AEdle]Ad(150k/50k/100k/ 100k /100k)
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<Table 3-11> *3}/35/73t/ 14 /&5 Al&# ©]A(150k/50k/100k/100k/100k)

o B B35 73} a4 &%
- 150 KW 50 KW 100 KW 100KW 100 KW
Al
5 A
51
7C} -
=
=
A 7
. H
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AlEgolds Fall A3 1074 FAl= viX] fF5 <Table 3-2> X3}/33/
M /-2 /1A /AF ek} <Table 3-3> ¥&/4 /W3 /&5 /A5 H|x
<Table 3-7> X&/3F/MNH /&5 /18/AF A Ete] Fa AR E4o] &
3 Ao g etk 18y <Table 3-2>$}F <Table 3-7>2 67] £A412 FAHQES.
& <Table 3-3>9] 57] &A1= FA3WQkel Hls] Aol H& Zo=
o} webs] <Table 3-3>9] ®ebo] 7P -3 A4l wjxgtow A oJstel
om, WEA o] kA AMEA &} (AN, Fall, Fal) EH o
W FERMSY 548 vehlt AXALEAAE 25molst AW g

Al
7 He Aoz B4FE%er UYL FFEAT 50KWE A9



322 eLoran RA = Hj| X £

eLoran® F8%8& Woc I d++ % HI(Harbour Entrance and
Approach)= 913 43R A 7524 ABIAE AFste Zolth
©]Z12 ASF(Additional Secondary Factor)®] Temporal &35 A|A3}l7] 3}
o], Data Channel $4l& 93t Datas FAlAo]EC] HUl= Local Reference
Stationg 7}A 3. dLoran (Differential Loran) ModedlX *+%d& I Q= e}
a8 o)A Y HAIE ZAY Survey’t FRHE A FLE W I
HAIAGAA e A5 LS Fol7] el wakA el eLoran Al
o] #%o] Hi AXNFEE FdS #18te] dLoran ModeE &F3t7] 913 F
2 FRAE o Zo] AAE F Ao

(=

[>
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3214800 A A3 Aol o] 7]E9 E£&/FF Loran-C $41=S elLoran
Nz"lo g NFS st F7HE 3ALME, &5, AF)e ST F55
5709 Ao Az AJS T4 dud
E7F 2o Ao webA RbEe] djkry B9 ofyst WE/HA BEs
£ #FAsHEA PNT AHI2E Aled 4 =S stal yoprbA SEotroF A
A gelse] #d =7bEd JFESH He 59 Loran-C B iAo}
Chayka $4l=59] 7H
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A
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G 74 B¢ 579 FA=E e GRIZ 29& ke Wote®
T Ee FFFAae FIOE 3 ynA FATE IHoE TEde=
TARSS 1HE + Ao o] BAE e FA=E0°] Single Mode $4!
= Al meEl dgan s Hast @ 5 jdon, 5 A d¥Ad T
4= 91 Dual Mode FAls HAISH7] o &olsfA= &l At

<Table 3-13> T AJo =2 FAsF= ek

TE Master Slave
Case 1 =3 3T 0, AT =%
Case 2 ’(')_Zr E_O]-/ ﬁﬂ%r Zﬂ'?—‘/ %ig:

<Fig. 3-2> &< AJo=E FAH3e= Wk (Casel, Case2)



AHHEGE dyo] © wo] B & Aoz o4 "Fr) Dual ModeZ
A=o] Axdl 7HsEC] ZolAa AYAHE IS Jnh =%
el

873 @ Zlolth

A3l GRI o] o YA= ZAHS 7HAL Jvh FF Aokt T

% &
=, 9B 5 dAFbeke] WHAATANNE FHEAT AP o] FolA

7% Master Slave
GRI - 1 =g nE, AF, =5
GRI - II 3 nE, AT, =%




A 4 = eLoran A GRI 33t

41 GRI 71&

Loran-C A1 1708 F=3 2~470¢] Fxo= FAHM, Ee SATlA
100kEe] F3krg o] gsta] F7] 10uso] FAFd B2 dFsied, +
o olo] &Aoo r F=o] HAE AFEIIT Loran-C AN F=(F=)4 29
WA A B FR(EH)ATEAMA LA F71E 7HAIH, ol =,
F59HEF7](GRI Group Repetition Interval)2l dtal, GRIC| 5719 F2=4155 &
AteteE $Al=o] IS 3 7he] Alloletal st

Loran-C T2 F39 AT E F2I8 R T2 ASE IAE=E 3
)

7k 9] ek E U7 AIZFE Z7FAEH ©]E CD(Doding Delay)2hal 3t}

Loran-C #4157t F=7bA 9] 714 (Base line length)oll we} HE== At
¥} CD(Coding Delay) A1Zte] 35 ED(Emission Delay)2}il gt

Emission Delay = Base line length + Coding Delay

A WA 84+ CWI(Continuous Wave Interference)2tal 3h= HAlE1H] o]
= Loran-C $41215 Mo o] &5 100kze] F3k<pol] 717k Hats o] 88k

T WA Z+= Cross-Rate Interference 2+al 3tEd], o]& <1H3F Loran-C A<l

o] MFste 2B ol AE FHHE wet EAe dodl= A
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<Fig. 4-1> Loran A& %

ko

)RS e BE FHFE AEFHE Loran FAToIA YFHE Fad

aolth 1 Y5 O gl ahso] EA% & A WellA AEE FA3)
o $A17re] 714 S USCGE A5 23 He 9718 B3ata o} 1

41.1 CWI(Continuous Wave Interference)

2 H29 90 ~ 110kHz F34 Mo Ausgtyoz AAS A At

Slo] et B4 =4l Bl A& CWIel A AfE T

Power spectrum [dB]

-70
0Bs 08 D085 1 105 11 115
Freguency [Hz] % 105

<Fig. 4-2> Loran pulse and power spectrum

ool A 50~150kHz ~FEHE FHRT 7ARsh. F8& o] thgolA
o 100074 ¢} FAl=o] #ARAH = ©o]E FAFE Loran-C Fak WEol 713t
Al st gl o5 HClA AZe] AlVlE AR B AD FaolH, A

ol FU3 Aol FARBE obF AZF $Eolth Loran-C F41719] A
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SolA A &uk FFL Loran-Co A& thdk AT A7) 2 1 Fub<¢
A

2 M= £ Loran-C Al39 ~HEY

WA 7 AT FY
AAelA The FAFT GAE AL AR A T
Z

A -
o A#3F B &5 (time-slot)
= T} 7+ L

oran-C %

<
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<Fig. 4-3> Cross-rate interference
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<Fig. 4-4> Constraints for spacing of transmissions in one chain



Cross-rate interference(CRI)

= Az F7] B B i AR g olE
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o
£,

wol ANEr] B BY 5o 9%Fs F= denh ELE*B}]O]E B
o7 FI|HolH tg AOoE BEAHE

GRI,-GRI,

_ -5
Tycrossover GCD(GR[A GR[B) 410

o714 GCD+ GRIA, GRIB2) z‘ﬂq}%%*o] GRIA, GRIBE zZ+z+ %= ]-(oq]
7499) 2 EAE GRICIth 73 % vw]=tol 9+ Loran-C A9 tjREe
& A9 Aol diste] & A=2eM ARRE Za Uk A2 2ol EQ I
o= oA = & F7]9F vlszd Aol i 2~ OFo] FEACE JA Ae
Z2  1H g9 (interleaving) =
Willwams., 2012)

N
ATHJAn Safar, Frantisek Vejrazka & Paul

413 GRIAA W HEx}

B AEE zgotA ¢l A3 GRI AFS st o Wiz Axjol] ¢
AstA

1) 3= eLoran AIQl 74 ko] @& FAl=

r'
o

2) FELT®} FERNS 3] 9] A€ GRI 417

3) &= eLoran A|Q1¢] FH4 38 GRI Atk

4) AEE = 9= e eloran #Q19] GRIMY HE
5) ZF TMCN<®] &t Interface Index 4]
6) USCG2} IMSA°l HEAR Hlal &4

7) @ eLoran A|<1¢] GRI A4



42 N 28 eLoran A2 GRI £4

421 A= AZAR

olgf o] <Table 4-1>2 FAl=r2] A= WGS 845 7|Fo=2 A A=
7ve] A AAr Azjoltt,
<Table 4-1> F21=3F A A4 A3}
Station Distance 1S Station Distance S
M/Pohang- M/Gwangju-
& 283607 | oazo| e 194471 | 64913
W/Kwangju X/Jeju
Pohang- Jeju-
M/Pohang ool | s | MO 588.060 | 1962.94
X/Jeju Y/Ulleung
Pohang- M/Ulleung-
MPohang 197411 658.94 5 52000 | 181227
Y/Ulleung Z/Bergnyeong
M/Pohang- 7/Ba 50
54000 15155 | EVOR BL600 | 1207.07
Z[Peergnyenng -W/Gwangju
Z({Baengnyeong)
“3(1812.27;_45)
1515.52ps)
W(Gwangju) Y(Ulleung)

B1(947.02us)

B3(658.94ps)

$1(649.13ps)

1405.21ps

Pohang)

52(1962.94ps)

X{eju)

<Fig. 45> A= AY %




4211 A4 GRIF AAL2
DO 718F4 . TD=B+A +S-m

o] F2lol| 9|3}te], TD, Coding Delay, GRIZ} Al4tg ).

S
N,

B : 714 % (us)
A Coding Delay/(us)
S: T3 o FA7] A
m : F3 o FA7] AL
r : 3] EA]7H(r1-40004s, r2-30004s)
s 1 M2TE(7000us)

@ Coding Delay Al4F

@ A WA F=ol A Coding Delay : A1 = s + rl = 1100045

® F WA o] FZX Coding Delay

A2 =Bl + Sl - B2 + (A1 + 5+ 12)
= A1 +B1 + S1 - B2 + 10,000
A3 =Bl +Sl+S2-B3+ (A1 + s+ 12)
= A2 +B2 + S2 - B3 + 10,000
A4 =Bl +Sl+S2+S3-B4+ (A1 +s+r12)

= A3 +B3 + S3 - B4 + 10,000
¥ AAE A= 1000us T E AN
@ #H™ Coding Delay
Master(M)°ll oiA TD =B + A +S - M

Master(M)°ll 1JA4] S =B, M =0



O B2 TD = 2B + A

4212 Zg oA ] HA Coding Delay?t H4 GRI 43

<Table 4-2>= # 4 Coding Delay®] A4 #E HoFT

<Table 4-2> # 4> Coding Delay

-
dr

24

A

Al

Al = BATE() +

TR17] 3| EAIZHT)

Al = 7000 + 4000
= 11000us

A2 = F=3} AlF=(W)TEe] 71474
+11000

A2 = 94702 + 11000 + 649.13 -

+ (A3Z=()I A4F=@D3E A=)
- (= AUF=D 7147
+38+12

A2 + (AZEZWI} A2EZ0ZF 7147 1405.21 + 7000 + 3000
- (F=F3} ARZEFXZE 7147 = 21190.94us
45 H2
A3 = (=31 A1E 7kl 71448
=3t AZEE 7@ A3 = 947.02 + 21000 +
*+ 21000 649.13 + 1962.94
+ (A1Z2FWH A22=2X)7E A=) ' i
A3 658.94 + 7000 +
+ (A2ZE=X0 A3Z=HY)ZE A=) 000
- (F=23 A3EFE)T 7147
T3} A3F=( 1797 - 33900150
+S+12
N = (F=3 ANF=(W)ZEe] 71473
+ 31000 Ad = 947,02 + 31000 +
+ (A1EZWI} A2E2X07F A=) 649,13 + 1962.94 +
JAV:! + (A2F=(X0F A3FT=YIE AR 1812.27 - 151552 +

7000 + 3000
= 44855.84 s




<Table 4-3>& HA GRI A4t 232 Ho

=

My

<Table 4-3> H# 4 GRI AAF

Minimum Rounding off Maximum allowable Remmark
Coding Delay Coding Delay Coding Delay
w 11000.00ps 11000us
X 21190.94pss 22000ps =ik =
B+ A
Y 33900.15ps 34000us (=2BA+A)
Z 44855.84ps 45000us 54031 s
<Table 4-4>+= A} AME-HIL U= GRI s Hof Foh
<Table 4-4> GRI A}-8d3}
P 1000-1 900-i 800-i 700~ 600-i 500
9000 8000 @ | 7000 6000 5000
990 H* {8990 @ [7990 @ 6990 *E 590 @ |4990
9980 @ | 8930 7980 @ | 6980 5980  * | 4980
9970 8970 @ | 7970 @ | 6970 5970 4970
R 99%0 @ | 8%60 7%0 @ | 6960 5960 4960
9950 8950 7950 %B | 6950 5950 4950
940 @ [8%40 @ |7940 @ |6940 5940 4940
9930 8930 *D | 7930 @ | 6930 @ | 4930
%10 @ 7170 @ |6%42 @ (5940 @
9780 %G

* 5980 : bering Sea Chain, 9990 : Northwest Pacific Chain

% @ AHE, *x FolAlo}A Y “FERNS (3] %54+, 1997)




4213 AT H& 38 GRI
GRI > Max Coding Delay + H2T1&(s) + T417] 3HAIZH(r2)
> 54031 +7000 +3000 = 64031

I8 22 GRIE 64031us ©]4told =

4214 AT £ J= F=FAUL GRI HY HE

GRI H9 HAEE 97 713422 g5 2718 =8l

A HAZE AAE HA 38 GRIZE 64031us Hth 2 Zrolojok sla, T W
A EZ= 29 eLoran A AW 7]1£9 Loran-C £AIA|AHElo] 485 4 &=

GRI ©]ojof stth= Aot

43 GRI 233}

GRIZ= 4,000 ~ 99997HA &% 7hsohAw @A 95 GRI= 5543
Calcutta®| A1 -8 9990 North Pacific7} A 287)7} =<4 5ol
AlEel A4S B 6780, 7430, 7950, 8390, 8930 = 9930
q5 A3t Jo] AME2E ARJS FAYE A 4TS gl BE F 3

t}. o}l <Fig. 4-6> GRI A& }AH S =23k Zo|t},

o o

A

USCG Transmitter
Specification Caonfiguration

Loran Feld
GRI Limits Strength,
Coversge
Interference Cwi |2l RECEIVER
Database Analyss it Mods!
Intedenng CRI
GRIz Anslyziz

Other
Consziderations

Lt ofC-éndidane
GRls
GRIs

<Fig. 4-6> The overall procedure of GRI selection




g A WA AsE FAlsted FAY HAS USCGeE 4ls 24
e 9718 Bysly o a2 A GRI= ol#s 8718 wE3sr] 95t &
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XS FHOE LFFTYU 9930 Ao Aeole 1 F2H ) FIoE
TAE F 5709 $4=2S &9 Folth. =3 FERNS AAL T3 A AA <
AL A A 579 FAHE % T AT
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M A, Continuous Wave £41< 9|5a] ITUS &2 Version? =A| Fd4
g 2~E HolEuo]2~E o]&ste], A} A|Qle] gk vt IAYES A AT
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2 sem, 6000719 GRIZ} =8 ZFestth= 714 stoll Hagwig W
2 910704 FERTS AU, 1 7k CWI 4 o= 39719 FRT
AH o7 At
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Mo > %

B

Cross-rate InterferenceE Z|4Fsl7] 915k CWIOA AMHE 39719 FH I
GRIE ©]&3t9 @A|2] FERNS AQIE2 GRI9 vlm EA3FH oW, o]FolA
AelE 4702 GRI #S @A A MA = 7]E9] GRISF Hln #2435}
70813 94318 GRI #to.2 Zroly ¢l

GRI 70812 Y2 CWIE Yt oy, GRI 6780(China South Sea)$}
GRI 7430(China North sea) |19 5HA intervaloll A cross-over time©| A
Sl

GRI 9431 FERNS #|1E°) vl&] Rt} Y& CRIE RSl Qo
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A2 U B35 2902 4I5S GPS A3 (Jamming) WA O L)
M 719 FAA, S FEANAT B WEA] AR AzHA oF
Agol Uehbe 5 5 723 A7Ise] 4W GPS AeRgel tE Feivt
AAskgol mek, PRI T P - TP YREA Foke] GNSS oA
Aol g BRAE HURIL eloran A2E TEHE FUsT ek
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eLoran A|Z=®l2 GNSS¢t= D8] A F3h7(100k), L& (FAWN~M)S °]&
slH, GNSS9F 55 A% AL=E 2 dv ALT 7] FHA~HOR
Ao = Ze Az"o= QAHI ot A d AAFSEE eLoran
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= E
FAOE FYPAAME 018 RE A3 AU2E BER AP BA ol

2 AFolAE =] eLoran AJE F5E AFE LS, AHI= W9
B4 AlEYold & ©]&3tY elLoran $A5S thdstA WstE Foll wet
Mulz W7 oARA Wstet=rtE 24 B4 # 29| eLoran FAl=
T/3HRbel W A1 GRI HA 3 ks ATkt
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