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Receiver characteristics 
•  eLoran requires the receivers to be: 

– All-in-view eLoran 
– Small size 
–  Integrated with GPS 
– eLoran data channel capable 
– Firmware upgradeable 

•  RTCM SC-127 working group on Minimum 
Performance Standards for eLoran 
receivers 



eLoran equipment for Maritime 
Harbour Entrance & Approach 



Maritime Harbour Entrance & Approach 



Maritime HEA requires… 

eLoran Data Channel 
Eurofix 

Differential eLoran Reference Station 

eLoran Survey equipment 
for ASF Mapping 

Differential eLoran  
user equipment 



Real-time differential eLoran trials at Harwich 

•  1 day installation and calibration 
– Differential eLoran Reference Station at Trinity 

House’s engineering building 
–  Installation of survey equipment on Trinity 

House’s vessel “Alert” 
•  1 day ASF Map survey 

– Overnight ASF map generation 
•  1 day differential eLoran demonstration 



Antenna installation on the “Alert” 
•  Location 1 proved to 

be difficult to calibrate 
due to non-
symmetrical 
installation on the 
vessel 

•  Location 2 is used for 
the survey and trials 



ASF Survey equipment 



ASF Map generation 
ASF Maps for: 
•  Lessay  

(6731M & 7499X) 

•  Anthorn  
(6731Y) 

•  Sylt  
(6731Z & 7499M) 

Grid size: 0.01 degrees 



Differential eLoran Reference Station 



Differential eLoran Reference Station 
interface 



HEA User equipment 

The Differential eLoran user calculates position 
based on: 

•  eLoran Time of Arrival measurements 
•  Corrected with ASF map values 
•  Corrected with Differential corrections from 

eLoran Reference Station broadcast by 
eLoran transmitter 
– Differential corrections compensate for changes 

in ASF map data and possible transmitter timing 
errors 



Differential eLoran vs DGPS truth 
Accuracy 
12.6 m (95%) 



Geometry, distance and SNR 

Lessay dual rate 
368 km 22 dB SNR 

Sylt dual rate 
565 km 16 dB SNR 

Anthorn single rate 
448 km 17 dB SNR 



eLoran Timing equipment 



Loradd UTC series 

•  All functionalities of a normal LORADD receiver 
•  Ovenized crystal for improved stability and hold-over (SRS SC10) 
•  10 MHz, 2.048 MHz and 1.544 MHz outputs 
•  1 PPS (Loran derived) output 
•  1 PPS (GPS derived) output 
•  Loran Timing Source Station selectable 
•  Eurofix & 9th pulse capable 



Test results - MTIE 

ETSI PRC Mask 

Loradd UTC performance 
10 ns 



Test results - TDEV 

ETSI PRC Mask 

Loradd UTC performance 



Working on… Loradd-F 

• Loradd-F 
• Low-cost XO 

• No GPS 
• 10 MHz output via SMA 



For more information 

Visit our booth in the Assembly Hall 


