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ABSTRACT

The loran station at Port Clarence, part of the North
Facific Chain (9990} has been dual rated to the Gulf of
Alaska Chain (73602}, to provide improved loran navigation
over the ceniral portion of Alaska. The operation of the
second rate started in April, 1987, but the Coast Guard
claims it will not be ready to be used for navigation for
over a year, until socme time in 1982, Monitoring of the
signal over a periocd of nearly five months has shown that
the signal is gquite stable and useful for wuse in an
important area. The paper gquestions the Coast Guard’'s
raluctance to authorize use of the signal for navigation.

INTRODUCTION

The General Aviation communmity in the state of Alaska
has been an entusiastic uwuser and supporter of the loran
system. The state has been served by two chains, the North
FPacific chain, 2220, and the Gulf of Alaska chain, 79&0.
Unfortunately for the aviation community, the chains were
plamead with only the marine wussers in mind., This results
in a "mid-state gap” in Alaska analagous to the notorious
"mid continent gap” in the lower 48. Figure 1 shows the
coverage, and the area in which the loran coverage is
marginal.

The idea of dwual rating the loran station at Fort
Clarence, Alaska (9920-Y) to the Guif of Alaska chain,
7260, in order to improve the loran coverage especially
over the cantral porticon of the state of Alaska was first
sugoested sericusly to a meseting of the Alasks Airmen’s
Association in December of 1384, The progpect of improved
loran navigation over central Alaska was enthusiastically
received, and the proposal received attention in the
Anchorage press as well as in the aviation groups.

The -idea. was simple enough — merely add an additional
AN/FPN-54 timer to the AN/FPN-42 transmitter at Port
Clarence, synchronized to the Gulf of Alaska chain, 7960.
The chain had only two secondaries, so there was ample
opportunity to add a Zulu secondary to the grouwp. The
monitor station at Kodiak was already controlling the Fort
Clarence — St Paul baselina (9990-Y) and the Marrow Cape -
Tok baseline (7960-X), so it seems obvious that it could
also control a Port Clarence - TDP baselxne £7920-2), given
another recelver.




With help from Senstor Ted Stevens of Alaska, and
varicus people in the FOA, as well as the Olaska Airmen’s
Aszociation and other friendly Alaskans, the Coast Guard
finally &1llowsd that the dual rating could be accomplished,
at a price, and ths resulting coverage might be wussful.
Money from the FAA was transferred to the Cosst Guard for
the installation of the additionzl equipment at Port

larence and the additionzsl monmitor required.

TEST OFPERATOM

The new rate went on the air in April of 1987,
designated 72E0-T, with stern warnings from the Coast Guard
that it should not be wsed for navigation wuntil some time
in 1282, Many pesple could not understand why it showld
take so long to tell whether or not the signal was usable,
and a nunber of manufacturers had already produced sof tware
for airborne loran receivers to use the new sscondary. At
ARMNAY, -we produced a new test software version for the
R-40, designated T411G, and offered it to a few selscted
usars of the R—40 for the purpose of evaluation.

In order to get a full—time evaluation of the
performance of the new station, a monitor was set up at
Merrill Field in &nchorage, in the facilities of Aviation
Electronics, under the supsrvision of Carl Warfield., The
monitor consisted of an ARNAY R-40 loran recsiver with
T411G6 softwarse, a Tandy Model 100 portable computer, and a
printer. Every 72 seconds, a stream of data was output to
the computer, consisting of all the information available
on the loran display. The time differences were averaged,
and every two houwurs the average values were printed out,
along with instantantanecus valuss of the loran parameters
and the calculatsd latituds and longitsde. Figure 2 shows
a sample data printout. The first line contains the
computsd latitude and longitwde, ths name of the waypoint,
and its bearing and distance, in hundredths of nautical
miles. The second lins has, in order, oscillator of fset,
Master ECD, Master signal strength, Master SNR, X TD, X
ECE, X signal strength, X SNR. The third line shows Y and
Z T, ECD, signal strength and ENR. All these are
instantaneows values, taken at the time shown on line 5.
Line 4 has the average TD values for sach of the
szcondaries, 100 readings taken over the past two hours.
Line 5 shows the max and min valuss going into the
averages. UOnly the values for 2 were examined for this
paper . -



MONITORING RESULTS

Monitoring started in earnest on May 6, 19287 and
continued on an almost continuocus basis through September
of this year. There were a couple of interruptions which
were the natural result of pari-time attention ta the
monitor. Aside from that, the monitoring showed 99.5% good
data, with the probability that, even during most of the %
remaining 0.5% of the time, the signal from Port Clarence
was usable over most of the coverage ares.

The results show some variation in the time difference at
the Anchorage monitor, but nothing that would prevent it
from being used for air navigation. This is sespecially
true because it iz not approved for IFR navigation under
any circumstances.

Table 1 below shows the variation of the two—hour
averages as recorded at the monitor from May through
September . The numbers shown are the decimal microseconds
of the 72950-T time differences. It can be seen that there
is a gradual increasa in the average TD over the
measurament intsrval. This has not besn checked against
data from the monitor at Kodizak, but it is assumed that the
Th at Kodiak i=s being held constant during this period.

IMTERVAL AVERAGE MaX IMUM MINIMUM
May &—21 439 .55 .28
Jun 1-15 A4 .60 .21
Jun 16—3C 523 .62 .29
Jul 1-15 477 .58 .40
Jul 15—-31 492 .E1 J37
Aug 1-16 - AS7 .EE -34
Aug 17-31 .5E2 .9z 42
Sep 1-15 .5E4 .BE .42

TABLE 1 STATISTICE OF TWO-HOUR AVERAGEE
79e0-T TD (MICROSECONDS )

Table 1 shows an upward drift of ths average TD in the
order of 150 nanoseconds over the 4 1/Z2 month pariod
shown. This is not a surprising development, since
numerous measurements in the NMortheast states have shown
temporal variations in propagation velocity. The question
relevant to the prospective user is whether the changes
seen produce significant changes in navigation capability.
. To get a better understanding of the significance of TD
variaticons, an error map was generated for the area of
interest, seen in Figure 3. This map shows the expected
repeatable accuracy for the MXZ triad of 7960 from latitude
&0 to 70 north and longitude 140 to 165 west. The computer
printout produces a very distorted map for Alaska, so only
a few key points are noted for the purpose of orientation.
These are the three loran stations, M,X,2Z, Kotzibue, K,




Anchorage, A, and Fairbanks, F. The numbers represent
repeatable accuracy in hundreds of fest, and they predict
very good accuracy in Anchorage, and good accuracy from
Fairbanks to Kotzibus.

The key to the ussfulness of the new rate is the
ability to get good position fixes consistently. To
avaluate this, the instantaneous postion fixes were taken
and plotted, resulting in figures 4 through 9. The number
at esach position represents the number of times that
lat/lom was read out on the 2Z-hourliy printout. On each an
ellipse is drawn approximating the 2 sigma contour, that
is, it encloses 95% of the position fixes. It is apparsnt
that there is very little shift in position fix, even with
the time difference variation seen. This is, of cowrse,
partly due to the fact that Anchorage is nearly on the M-X
baseling of 7360, M is about 225 nautical miles away, X is
240, while Port Clarence (2 (T) is 520 miles over rugged
mountains. This.explains why the ervor ellipse is narrowser
in the direction of the X gradient. In any case, howsever,
the error ellipse shows performance mors than adequate for
air navigation. The effective radius of the eror ellipse
is approximately 20 metears.

CONCLUSTIONS

The evidence from the monitoring reflects the reports
from people who are (experimentally?) uwusing the Port
Clarence signal for navigation. The signal availability is
nearly as good as all the approved loran signals, and
performance is far superior to the alternatives. It would
seem that the Ceoast Guard could find ways to spesd up the
certificaton of the new rate.
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FIGURE 2  TYPICAL DATA PRINTOUT




PORT CLARENCE ESTIMATED ERROR
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FIGURE 3
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