AC N- 54
DATE ¥\M7D

ADVISORY CIRCULAR

DEPARMTMIENT OF TRANSPORTATION
Federal Aviation Administration
Washington, D.C.

Subject: AUTOVATI C REPORTI NG SYSTEMS ~ ALTI METER SETTING AND OTHER
CPERATI ONAL DATA

v. PURPCSE.  This advisory circular provides guidelines for the devel opment

.and installation of automatic reporting systems for altimeter setting and

other operational data intended Tor use in connection with IFR operations.

2 RELATED READING MATERIAL. Additional information on these reporting
systems may be found in the follow ng docunents: L e

a. Federal Aviation Administration (FAA) docunents:

1) FAAE-2287;, Runway Visual Range Signal Data Converter System
2) FAAE-2M0), TransiissoneterSet.
(3) FAA-STD-0083, | nstal | ation and Siting.

Copi es of these docunents may be obtained fromthe Federal Aviation
Admini stration, Airway Facilities Service, Systems Managenent Branch,
AAF-T2(D), 800 | ndependence Avenue, S.W., Washington, D.C. 2083¢A..

h. Oher docunents:

(1) Radio Tech®a41 Comni ssion for Aeronautics (RTCA)) Document No.
DO-1&m, Environmental Conditions and Test Procedures for Airborne Electronic/
El ectrical Equipnent and Instruments, dated February 28,1975. Copies may be

obtai ned fromRTCA Secretariat, Suite 655,1717 H Street, N.W., Washi ngton,
D.C. 2000%.

(2) Federal Meteorol ogi cal Handbook No. 1, Surface Cbservations.
Copi es may bhe purchased from the Superintendent of Documents, U S. Government
Printing Ofice, Washington, D.C.2 .

3. DI.SCUSSI ON.

a. Automatic systems for reporting altineter setting and other
operational data have been devel oped which can record and transnit data
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directly to the pilot. The use of these automatic systems could enhance the
accuracy and timeliness of reported data and al so save considerable resources
since manned observation and reporting facilities would not be required. The
FAA has received requests from airport operators, manufacturers of automatic
systems and fromthe operators of aircraft for guidance in the devel opment
and installation of these systens.

b  These requests indicate that FAA shoul d provide specifications for
consi deration when devel oping and installing a reliable reporting system
The attached Specification deals not only wth sinple systens reporting only
altimeter setting, but also with more sophisticated systens reporting various
addi tional operational data

4. GU DANCE. Potenti al %ﬁonsors of an automatic system shoul d consider the
gui dance in Appendix 1. Those desiring further FAA advice and guidance on
the devel opnent, installation and use of an automatic observing and reporting
§¥sten1shou|d contact the Flight Standards Division of the FAA Regiona

( f;cg where the systemis to be installed. This advice and gui dance nmay

i nclude

a. Discussion of system specifications, including variances from the
appended gui del i nes.

b Discussion of a plan to ensure proper nonitoring and nmafntenanke" i :
the system

c. Discussion of radio frequency assignnent, discrete or otherw se

- d Discussion of any other matter pertaining to the devel opnent,
installation and use of an automatic reporting system

JAA RRARESE
,ﬁé¢i€b Dinector
Flight Standards Service
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SPECI FI CATI ON FOR DEVELOPI NG AND | NSTALLI NG
AN AUTOWATI C REPORTI NG SYSTEM

1. SCOPE. This specification defines the functions, performance, charac-
teristics, and sensor siting criteria of systems which collect, display, and
dissemnate altineter setting and other data.

2. SPECI FI CATI ONS.

2.1 General Specifications. Systens built to this specification should, at
a mninum sense and output altimeter setting information. Visibility, wind,
tenperature, dewpoint, and other data may be included as options.

2.2 Sensors. If included, sensors which neet or exceed the follow ng
paraneters should be used.

2.2.1Barometric Pressure Sensors. The system should include two
I ndependent baronetric pressure sensors.

(a) Each of the two pressure sensors should measure and output altinmeter
setting accurate to #0.02 inches of mercury over the ranﬂe of pres-
sure variations required for the field elevation where the systemis
to be installed. An acceptable range of pressure vamria®imss 'ts +1.5
and ~3.0 inches of mercury, referenced to the standard day pressure
at the field elevation.

(b)) The class of pressure sensor used shoul d be certified by an FAA
certificated repair station or other agency acceptable to the
Admi nistrator, as being stable and continuously accurate within #.02
inches of mercury for a period not |ess than 6 noaths, ((AC 140-n -
current edition), Consolidated Listing of FAA Certificated Repair
tations, contains a list of instrument repair stations acceptable
to the Admnistrator .  Copies of AC 140-n may be obtained by
witing to the U S. Department of Transportation, Publications
Section, M-443.1, Washi ngt on, DXZ. 20590))..

(e) Wthin 60 days prior to installation or storage as a spare and
thereafter at a mininumof the tinme period demonstrated in (b)) (but
not to exceed 2 years), each pressure sensor should be checked and
certified as properly calibrated by an agency acceptable to the
Admini strator.

2.2.2 Visibillity Sensor. The visibility sensor shoul d consist of a trans-
missomelterr set as speci fied i n FAA-E-2203, dat ed Cct ober 6, 1969. The sensor
can be used to output either:

(a) Runway visibility innmles and fractions according to Tabl e A3~7B or
A3-TC of Federal Meteorol ogical Handbook #l,,degend| ng on the
basel i ne of the transniissometer (500 f eet or 250 feet); or
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(b) Runway visibility in feet which, for this application, may use
Trpdg]um intensity runway. ights as wel| as high intensity runway
i ghts.

2.2.3Wnd Direction Sensor.

(a) Accuracy: +10°

(b) Range: 0 - 3607

(¢) Resol ution: 109
2.2.4 Wnd Speed Sensor.

(a) Accuracy: Bel ow 20 knots &2 knots
Above 20 knot's wno%

(b) Range: 0 - 80 knots
(e) Resol ution: 1 knot

2%2.5 Tenper at ur e and Dewpeiitit Sensors.  Tenperat ure and dewpeiimit sensors
shoul d be capabl e of operating over the ranges expected at the airport- where
it is to be installed and neet the foll owing accuracies:

(a) Tenmperature: 580 to 120°F #1°F
~65° t 0 ~5geF +1..50F
~T09 t 0 ~666F &2.0°F

(b)) Dewpoi nt: 30° t 0 866F #2.0°F
-100 t 0 +29°F- ¥3.0%F
~30° t 0 ~1NCF gli.@0F

2 3| Cdljtdout Devices. At least one of the follow ng output devices should be
i ncl uded.

2 3 1 Automated Voice Unit. An automated voice unit, if included, should
provide intelligible English language voice output for radio transmssion of
the parameters neasured by the system

2 8.2 Displays. If either local or remote displays are provided, they

shoul d provide adequate resolution, illumnation, legibility, and readability
for the application intended. Information presented on displays should be
useahile by the pilot without need of conversion.

2.4 Data Processing. Data fromthose sensors included in the system shoul d
be processed as indicated bel ow.
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2.4.11 W nd.

(a) Wnd Speed. Wnd speed should be processed to output the equival ent
of al-mnute arithnmetic average, in knots.

.(b) Wnd Direction. Wnd direction should be processed to output the
equivalent of a |-mnute arithmetic average, to the nearest 168
magnet i c.

(e) Calm Wen the wind speed is less than 2 knots the system may
out put Team? instead of wind speed and direction.

(d) .... . The system should keep track of the highest wnd speed in the
last 10 minutes. If the value of the highest wind speed in the
previous 10 mnutes is equal to or greater than 14 knots, and is
more than 5 knots greater than the current mnute's output wind
speed, then the highest wind speed in the previous 10 mnutes is
considered a gust and is output as a gust value. This guideline
applies to output of gust information by automated voice systens,

If the wind values stated above are not net, the automated voice
shoul d not make any reference to gusts. However, digital displays,
local or rempte, are not required to meet this criteria and may out-
put the highest wind speed in the previous 10 mninutes indtied spase
reserved for gusts, whether or not the above guidelines are net.

(e) Light and Variable. \Wen the wind speed is 6 knots or less and the
wnd direction fluctuates by 60 degrees or nmore, the system may
out put "iight and variable*, instead of wind speed and direction,

2.4.2 Altimeter Setting. Altineter setting should be determned fromthe
pressure sensors. The system shoul d conpare output of one sensor with that
of the other sensor to determne the difference between the two sensors. |f
the difference between sensors is less than or equal to 0.05 inches of
mercury, then the system should output the lower of the two values. [|f the
difference exceeds 0.05 inches, systems which include voice output should
out put Messirg" for altimeter setting until the situation is corrected.
Digital displays should indicate an error in altimeter setting by blanking
the altineter setting portion of the display or outputting ‘Fm.&," until the
situation is corrected.

2 4 3 Tenperature and Dewpoint. Tenperature and dewpoiintt shoul d be
determned and output in degrees Fahrenheit.

2.4.4 Density Altitude. |If tenperature and pressure sensors are included,
density altitude may be included as an output option. If included, density
altitude should be determned within £500 feet.

2.5 Automated Voice Qutput Format. Systems includi nP autormated voice as an
out put mode shoul d output the voice message in the follow ng format:
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(a) Basic Qutput Format. (Nane of city associated with airport), auto-
mated weat her observed at (4 digit Geenwch tinme, 24-heur clock)
G eenwi ch, tenperature (F), dewpoiint (F),, wind (3 digit w nd direc-
tion, degrees magnetic), at (1,2, or 3, digit wnd speed, knots),
peak gusts (2 or 3 digit gust value, knots), altimeter (4 digit
al tinmeter settln?), runway (4 or 2 digit identifier), visibility (in
fractions or whole and fraction of) mles.

An exanple is as follows: Frederick, automated weather observed at
1234 Greenwi ch, tenperature 80, dewpoiint 50, wind 180 at 25, peak
gusts 3%, altineter 2998, runway 19, visibility 2 142 niles.

(b) Name of Airport. Where the name of the airport is comonly associ-
ated with a city, only the city name need be used. If nmore than one
airport is located at the city in question, or the nane of the only
airport is not commonly associated with the city, then the nane of
the airport should be included follow ng the name of the city.

(e) Gustts. If the criteria for gusts is not met, then the phrase "“peak
gusts,* shoul d be del eted,

(d) Mssing Data. If for any reason any parameter normally neasured by
a particular systemis mssing, the systemshoul d outtpuit *Mssisimg" - .
as in the follow ng exanples, instead of numerical values:
(1) Wnd mi ssing.

() Altineter mssing.

@® OperationallMessages. |f the systemincludes a means to output
OEeranonal messages, such as runway condition notices, the message
shoul d be appended to the end of the above report.

(£) Density Altitude. If included, density altitude should follow
altineter setting, as follows: altineter 2999, density altitude
7500

2.6 Sensor Siting Criteria.

2.6.1 Pressure Sensors. The pressure sensors can normally be installed in
any available buildi n? on the airport which neets the environnental restric-
tions for the particular sensors used in the system However, when used in a
bui l ding with high-volume ventilation, heating and/or air-conditioning blower
systems, the pressure sensors should be vented to a tube open to the exterior
at nosphere and shielded fromany airflow that mght cause static pressure
bui | dup to vary significantly fromthe outside atmospheric pressure.

2.6.2 Visibility Sensor. Siting and installation should be in accordance
w th applicabl e provisions of FAA-STD-O088. '
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26 3Wnd Sensors. Wnd sensors should be placed on the airport at a |oca-
tion which will provide the nost representative wind information possible.
The fol lowing are spggested as guidelines for mast and sensor placement.

(a) At least 20 feet and preferably 33 feet above the average ground
level within 500 feet of the Sensor site. Unless necessary by (b),
(e), or (d) bel ow, sensor height should not exceed 33 feet.

(b) At least 15 feet above all vegetation, buildings, etc., within 500
feet of the sensor.

(e) At least 10 feet higher than any obstruction farther than 500 but
within 1,000 feet, 1f the included |ateral angle (bearing) fromthe
sensor to the ends of the obstruction is 10 degrees or nore. For
exanple, if a hangar is 1,000 feet fromthe sensor and is 175 f eet
long (as viewed fromthe sensor), it subtends an angle shghtly
r?‘reﬁter than 10 degrees and the sensor should be at |east 10 feet
i gher.

(d) I'f the included |ateral angle determned in (e¢) is less than 10
degrees, the 15feet required in (b) my be reduced by 5 feet for
every 100 feet in excess of 500 feet horizontal distance tfromthe
sensor. L

2.6.4 Tenper at ure and Dewpoiint Sensors. The tenperat ure and dewpaiinit
sensors shoul d be placed at a representative |ocation on the airport, mounted
6 feet above the terrain and protected fromdirect sunlight and |ong-wave
radiation fromthe earth without preventing the flow of anbient air. It is
r.ecgrmended that the tenperature and dewpeinit sensors be col | ocated with the
wi nd sensor.

2.7 OperatingCondi tions.

2 7 1 Indoor Qperating Environnent. The system should be designed to con-
tinue reliable operation over the range of environnental conditions expected
at the airport where it is to be installed, The system (except for those
sensors installed exterior to inhabited shelters) should be able to neet all
fung.ti.onal and performance requirenments whkiile operating under the follow ng
conartions :

(a) Tenperature: 50 t 0 120°F attended
14 t 0 120°F unat t ended

(b) Relatiive Humdity: 5% to 90% unattended
10%t 0 80% at t ended

(e) Altitude: sea | evel to 10,000 f eet

Vendors shoul d either be able to demonstrate that their equipmenit does meet
these specifications or be able to show why their equipment should not have
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to neet the above specifications. |f alternate specifications are accepted
based upon a vendor’s explanation, the vendor should satisfactorily
denonstrate that the proposed equi pment neets the alternate specifications.

2 7.2 Electrical Source. ‘The equipment should be able to operate with aa
power source of alternating current (AC) as follows:

(a) Voltage: 105t0 125 vol ts, single phase
(b) Frequency: 60 Hz 5%

2 7 3 System Sel f- Check. Each proposed system which automatically dissem -
nates information directly to a pilot should contain self-checking features
to inprove output data reliability. The system should routinely and

aut omatical ly:

(a) Check systemcircuitry for open or shorted |eads.

(b)) Apﬂly test voltages or other test data to ensure proper operation of
the system

(e) Chelck sensor outputs for values above or bel ow maxi mum and mini mum
val ues.

If any of the above checks indicate errors exist, then the system shoul d
automatical ly stop dissemnation of the paraneter in question. S%/st ens
which do not automatically dissemnate information to pilots may be adequate
without the above features, provided they incorporate adequate, built-in test
features and sinple procedures for manual testing by the system operator.

2 7.4 Start-Up After Power Failure. The vendor shoul d denonstrate a
procedure or a systemdesign feature wherein a power failure will not
Introduce a hazard or cause erroneous distribution of data.

2 75 Induced Signal Interference. The system should be resistant to all
I nduced electrical or electronic interference.

2.7.6 Dielectric. The insulation of wiring should wthstand 1500 volts AC
66 Hz for a period of 1 mnute.

3. TESTI NG

31 Environmental Testing In order to determne reliability of the system -
the contractor should conduct environnental tests in accordance with RTCA
Document No, DO-I&h, Environmental Conditions and Test Procedures for
Airborne Electronic/El ectrical Equipment and Instrunents, dated February 28,
1975. The appropriate tests are:

(a) Electrical and magnetic interference: -category A paragraph 19.0,
DO-1iEh.
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(b) Power input variations: category A paragraph 16.0, DO-160 (note
change 400 Hz to 60 Hz).

(e) Lﬂw t.en)perat ure: paragraph 4.4, DO-160 (at temperituress specifi ed
erein).

(d) Hihgh 1e)nperature: paragraph ¥.5, DO-160 (at tenperatures specified
erein).

(e) Dielectric: the insulation of the wiring should be capable of with-
standing, w thout breakdown, a potential of 1500 volts AC, 60 Hz for
a period of 1 mnute applied between curr.ent-carrYi ng conductors and
ground, The potential should not be applied to elements such as
transistor, capacitors, etc., since this test is intended only to
determ ne adequacy of insulation.
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(b) Power input variations: category A, paragraph 16.0, DO-160 ( note
change 400 Hz to 60 Hz).

(e) Lﬂw t.en)perat ure: paragraph 4.4, DO-160 (at temperituress specifi ed
erein).

(d) Hihgh 1e)nperature: paragraph ¥.5, DO-160 (at tenperatures specified
erein).

(e) Dielectric: the insulation of the wiring should be capable of with-
standing, w thout breakdown, a potential of 1500 volts AC, 60 Hz for
a period of 1 mnute applied between curr.ent-carrYi ng conductors and
ground, The potential should not be applied to elements such as
transistor, capacitors, etc., since this test is intended only to
determ ne adequacy of insulation.



