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1 Introduction to
elLoran Project



Introduction to eLoran Project




eLoran System Development & Integration Aspect

eLoran = Position, Navigation, Timing, and Data (PNT&:D)
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Project Goal & the Requirements

Building of Independent eLoran System @ dLoran Coverage

< 30km

Requirement for PNT&D Service: 100% @

Based on elLoran Testbed Implementation
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2 Status of el.oran
Project



Building of eLoran Testbed

eLoran Testbed = New Tr. & Ant. + 2 Loran-C signals + 2 dLoran stations
(with ASF measurement & control station)
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1. 50kW eLoran Transmitter

% Prototype of 50kW (ERP) eLoran transmitter
% eloran Exciter and control system
% elLoran time synchronization system
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System configuration of eLoran transmitting station




2. Differential Loran (dLoran) Station

% Antenna Installation at dLoran station (Pyeongtaek)
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% Build up the Test dLoran system

v" dLoran RS/IM single system
using eLoran receivers

v" Performance analysis and
dLoran RSIM capability test

RS Receiver (UN-1528)

IM Receiver (UN-152B)

dLoran RSIM S/W

Network Switch Hub
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3. Integrated Operation & Control System (I0CS)

% eLM: eLoran RSIM message (60)
- control and monitor the eLoran systems
- 2 dLoran stations, 1 elLoran station and 2 Loran-C stations

System
monitor &
control

ASF analysis &
Prediction Map
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% 10CS - CSS (Control Station System) SW GUI
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4. |0CS-RSS-MSS Interoperability Test

% RSS/MSS/IOCS Software
- Using real measurement, generation of eLM messages
- RSS, MSS, and IOCS operation using eLMs

/

%+ eLoran Correction Procedure

- Exciter(eLoran signal) = RSS(corrections)
- TSS Exciter(LDC (9 pulse or Eurofix) modulation, and broadcast)
- eLoran receiver(demodulation, correction) - MSS(pre/post integrity check)




5. eloran System Demo. : with MOF, eLoran TF & KRISO Consortium
(December 18, 2018)
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6. Performance Coverage of eLoran Testbed

v" Phohang (150kW), Gwangju (50kW), Socheong-do (10kW)
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( *Ref.: UrsaNav )
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WHEN - eloran
3 Project Timeline



w Timeline for eLoran Service Implementation

v" PHASE I: eLoran Development &Testbed Building / 2016 ~ 2020 (4.5yrs.)

eLoran System
Design

- eLoran transmitter

& control system: 1set

- Differential Loran (dLoran)
& monitor system: 2set

- Operation & control system:

Tset

- ASF measurement system:
1set

eLoran System
Development

eLoran System
Integration

- eLoran transmitter & control system: 1set

- Differential Loran (dLoran) & monitor System: 2set
- Operation & control system: 1set

- ASF measurement system: 1set

- eLoran system integration & performance test

Test-bed
Building & Trial

- eLoran Test-bed building
- Analysis of eLoran test-bed

- ASF survey & mapping:

2ports

- Design of phase Il for I0C
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v PHASE II: eLoran Service Implementation for IOC / 2021 ~ 2023 (3yrs.)

— 2020 —— 2021 | | 2022

Testbed

Trial

- eLoran trial service
=> test transmitting
station

New eloran
Transmitting
Station

eLoran System
Integration

- Build up new eloran transmitting station:

=> Antenna & system: Socheong-do

- Interoperation with dLoran systems and 10CS
- ASF survey & mapping

- eLoran system integration & performance test for I0C

2023 —

elLoran Service
for 10C

- Design of phase Il for FOC
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IF — What is the future application
4 Applications of eLoran
Service



“ Application plan of eLoran service

Adoption & application of Expansion of application area for Build up World Wide PNT system
developed eloran system elLoran senvice
v Implementation of Terrestrial v Development of maritime P/N/T v eloran system buildup of
Radionavigation System application system independent Global PNT&D service available

(Full Operation Capability) to GNSS to artic navigation
(AIS/ VTS / AtoN / V-Pass) )

v Commerdalization of integrated o ,
eLoran/GIiISS receiverl 9 v" Diversification of comection
information service of DGNSS & A
v Application to time synchronized (RTCM information provision) | ¢ %
system of National infrastructure v’ Development of miitary tactical \ ooy "'j b
purposed navigation system W
N i ’
LA [Won] 2 En Navigation Tech.
,’/—-\\ //"\\ v Chip level eLoran receiver tech.
II w\‘ II Receiver \‘, v Comm channel for National ___ _
\\ 95B I' ‘\ 5.6B /' disaster ,,’]_oss b\\\
\\-—’/ \\-—'/ " Jamming “
*Ref. eLoran planning report, MOF, ‘\\ reGdSU(éeg /’
paratss 21
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Final Goal:

For the Implementation of Independent Navigation System

“Position, Navigation, Timing, & Data
(PNT&D) with Reliability”

Special Thanks
( thfang@Kkriso.re.kr

kyseo@Kkriso.re.kr




Why eLoran ?

GPS signal applications

Category

Time synchronization

Positioning

Field

Telecommunication

Broadcast

Finance

Power

Aviation

Land traffic

Maritime

Space

Etc

GPS signal interferences

Contents
Synchronized system mobile communication base station
T-DMB, Data Audio Broadcast (DAB)
ATM service network, stock trading system
Smart grid
Navigation system, flight guidance or tracing system in airport

Intelligent Transport System (ITS), vehicle position and logistics tracing
system, automatic driving system

Navigation, sea fishing and fish tracing, port approach and traffic system

Satellite attitude control and orbit determination

Survey and mapping, vehicle navigation, positioning on smartphone,
emergency rescue, lost vehidles tracing, and farming

Time

August 23-26th, 2010

March 3-14th, 2010

April 28th ~ May 13,
2010

Region

Contents

Gimpo, Paju and suburb area in northwest GPS loss cases occurred in airport, quality deterioration

of Seoul

in communication base station (2G and WiBro)

Suburb area in northwest of Seoul and GPS loss on airplane and vessels, quality deterioration
Eastem oceanic region in Gangwon province  in communication base station

Northwest of Seoul

GPS loss on airplane, vessels, and boat



Implementation of Loran-C Time Synchronization System

- Set up the time synchronization system = b |
with holdover solution (for over 14days)
- GPS Common-view based
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% Mobile ASF survey system

v" Design of ASF surveying system
= SBAS DGPS -> MF Beacon-based DGNSS

ASF elLoran Survey Suite
% eloran ———— ee—_———
H-field | Data & Conirol el PR3 In .
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Blodk diagram of ASF sunvey system ASF sunvey equipment




