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Abstract

Loran C is a low frequency, pulsed, hyperbolic radio aid to navigation system, which operates in the 90
to 110 kHz frequency band. The position accuracy is not excellent but the repeatable and relative
accuracy is very good, and it is very useful for fishing vessel in coastal waters.

The operation of China north sea chain(GRI 7430) was begun on January, 1996. and in order- to
evaluate the accuracy of this chain, it was observed with Loran C receiver (LC~90, Furuno) in July 9 and
December 30, 1997 at the fixed position of Kunsan national university.

The obtained results were as follows ;

The time difference error of M-X, M-Y pair were 0.5us, 4.4ys respectively and the mean time
differences of M-X, M-Y pair were 15120.4us, 32085.4us respectively. The Loran C signals were received
steadily and the daily fluctuation of time difference was very small. The longitudinal position error was
very much than latitudinal position error, and the mean position error was about 1091.8 m.
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(Table 1) Loran C and GPS receivers Specifications

Receiver Item Specifications

Receiving frequency | 100 kHz

Receiver sensitivity | 1 fV/m

Dynamic range 110 dB

Loran C | Tracking Master + 5 secondaries
Ttacking speed 80 kts

Display resolution TD 0.1 ps
L/L 001 minutes
Update rate 1 second
Acquisition time less than 4 minutes
GPS Accuracy Position : 25 meter RMS

Velocity : 0.1 kts
Altitude : 35 meter RMS

CHAVIE AR ALE AT ¢ USS $417]
g @S,



T4t A9 A Loran C China North Sea Chain (GRI 7430)2] 2813 %] o3 3

Loran C2} GPSA 27} el d4d oz 1y
T 4 QIEE RS-232C =2tol¥ & A zsle n) 4
Z HALZ Aed $E9en £51 28
% 5% AR 3o FA3H
2.2 4l=9| uix|

China north sea chain(GRI 7430)2] 44132 )
A9 BHAHL Fig. 19 a, 2 432 AlYs

{Table 2) Specifications of the transmitting stations
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(WGS-84 coordinates)

. . . Emission Coding Power | Distances from
GRI Station Latitude/ Longitude delay(us) | delay(gs) (kW) Kunsan(km)
37° 03" 51.765" N
M Rongcheng 122° 19’ 25.954" E 1,200 408.7
32° 04" 07.937" N
7430 | X Xuancheng 118° 53’ 09625” E 13,459.70 11,000.00 1,200 906.1
42° 43’ 11562” N
Y Helong 129° 06’ 27213” E 30,852.32 28,000.00 1,200 776.6
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Fig. 1 Location of observation point and configuration of Loran C stations, 7430 chain
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(Table 3) The TD error between observation TD and calculation TD in China north sea chain.

. Observation TD(us) )
Date Pair Calculation TD(us) TD error{us)
Mean SD
97.07.09 M-X 15120.40 0.09 15119.89 0.51
o M-Y 32085.44 0.16 32081.03 441
97.12.30 M-X 15120.45 0.06 15119.89 0.56
o M-Y 32085.41 0.08 32081.03 4.38

* TD : Time difference
SD : Standard deviation
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Fig. 2 The daily variation of time difference, M-X and M-Y pair of 7430 chain
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(Table 4) The mean values and standard deviations
of Dlat, Dep and distance in China north
sea chain, X-Y pair (unit : meter)

D. lat Dep Distance
Mean | SD | Mean | SD | Mean | SD
97.7.9] -34| 303(-10925|421 |10925| 422
971230 129 188|-10916 | 220 |1091.2| 219

Date

* D.lat : difference of latitude
Dep. : departure / Distance : position error
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Fig. 3 The distribution of position
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