N Advisory
e Circular

U.S. Department
of Transportation

Federal Aviation
Administration

Subj ect:  AUTOVATED WEATHER Date: 12/13/99 AC No:
SERVI NG SYSTEMS (awos) FOR Initiated bvs: 150/52_20—16C
NON- FEDERAL  APPLI CATI ONS AUA-430 Change:

1. PURPCSE. This advisory circular (AC) contains the Federal
Aviation Administration's (FAA) standard for non-Federal AWOS’s.

2. CANCELLATION. AC 150/5220-16B, AWOS’s for Non- Feder al
Applications, dated 11/13/95, is canceled.

3. DEFINNTION. An AWDS is a conputerized system that automatically
measures one or nore weather paraneters, analyzes the data,

prepares a weather observation that consists of the paraneter(s)
measured, and broadcasts the observation to the pilot using an
integral very high frequency (VHF) radio or an existing

navigational aid (NAVAID) which may provide |long-line dissemnation
of the observations.

4. APPLI| CATI ON. The provisions of this AC are effective

imediately for all systems, or portions thereof, that are
submtted for type certification or for previously type-certified
systens that are submtted for nodification of their type
certification certificate. An AWOS that has been manufactured,
installed, and maintained according to the criteria in this AC
constitutes a National Wather Service (NWS)-approved source for
weather information: 1S approvable as a source of weather
information that partially satisfies Federal Aviation Regulations
(FAR); may be eligible to receive a broadcast frequency assignnment
or broadcast over a NAVAID, may be eligible to distribute its

weat her over the national weather network; and nmay be eligible for
funding under Federal grant prograns.

5. CONTENT OF THI' S AC. Accordingly, this AC provides guidance

about the program elenents that should be incorporated into an
AWCS. It provides the guidance and suggestions for one nethod, but
not the only method, of conplying with all pertinent regulations.

6. PRI NCI PAL CHANGES. Provides clarification as to what system
performance verification testing is, Why it is inportant to have
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CHAPTER 1. INTRODUCTION

1. FUNCTI ONAL DESCRIPTION. An AWDS automatically neasures

met eor ol ogi cal paraneters, reduces, and analyzes the data via
conputer, and broadcasts weather reports which can be received by
aircraft operating up to 10,000 feet above ground level and 25
nautical mles from the AWCS. Pilots may use weather information
provided by the AW to partially fulfill the requirements of

vari ous FARs. For exanple, at airports wth instrunment approaches,
an AWOS weather report elimnates the renote altimeter penalty and,
thereby, allows use of the published mninmm descent altitude.

2. WEATHER SENSORS. The AWOS is a nodular system utilizing a
central processor which may receive Input from several sensors.
Five standard groups of sensors are defined in subparagraphs a-h;
however, an AWOS may be certified with any conbination of sensors.

Dependi ng upon system design, addi tional sensors may be certified
to any AWOS configuration.

a. AWOS A. The AWS A system contains only dual-pressure

sensors that neasure pressure and report altineter setting to the
pi | ot.

b. AWbS I. The AWDS | system contains the AWDS A sensors, plus
sensors to neasure wind data (speed, direction, and gusts),
tenperature, dewpoint, and report density altitude.

c. AWCS II. The AWDS Il system contains the AWS | system
sensors, plus a visibility sensor.

d AWCS |I1. The AWOS |11 system contains all the AWS 11
system sensors, plus a cloud-height sensor.

e. AWOS Il P. The AWOS [l P system contains all the AWOS 111
system sensors, plus a precipitation identification sensor.

f. AWDS Il T. The AWOS [Il T system contains all the AWS |1
system sensors and includes a thunderstormlightning reporting
capability.

g. AWS |1l P/T. The AWOS III P/T system contains all the AWS

Il system sensors, Pplus a precipitation identification sensor and
a thunderstornmlightning reporting capability.
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h. AWOS |V. The AWOS |V system contains all the AWOS Il system
sensors, plus precipitation occurrence, type and accumul ation,
freezing rain, thunderstorm and runway surface condition sensors.

3. QUTPUT MEDIA FOR AWOS WEATHER | NFORMATI ON.

a. The output of the AW is reported by a conputer-generated
voice, which is transmtted to pilots over the voice output of a
NAVAID or via a discrete VHF transmtter. The transmission may be
continuous or may be a 3-mnute broadcast triggered by three clicks
of a pilot's mcrophone on the AW broadcast frequency (if the

AWOS broadcasts over a VHF discrete frequency radio). System
design may permt the transmission of the identification of a
NAVAID by using the AWS voice capability. In all cases where the

voice output of a navigational aid is used, provision should be
made so that the failure of an AWOS would in no way result in any
failure of the NAVAID being used.

b. AWS nmessages may be offered via other formats that the owner
chooses to provide, including a telephone dial-up service. An
option allows AWOS 11l (or greater capability) data to be
di ssemnated via the AWDS data acquisition system (ADAS) so that
the weather information is available nationally for forecasting and
flight planning purposes. To contribute to this network, the AWS
should have an interface nodule that puts the data into a format
that is conpatible with the centrally |located ADAS. An aADaAS is
|ocated in each air route traffic control center (ARTCC) and
collects and consolidates AWS reports for input to the national
net wor k. The data communications protocol and other details of the
interface between the AWS and the ADAS may be obtained from the
office listed on the front of this AC

The sponsor of -an AWDS that has been linked to the national
weat her network via ADAS would be required to sign a Menorandum of
Agreement with the FAA Air Traffic Division in the applicable FAA
region that commits them

(1) to convert the AW data to the current or future ADAS
format, when used with the ADAS interface.

(2) to the current METAR fornat.

(3) to a reporting frequency (e.g., number of reports per
hour) in accordance with criteria directed by the FAA
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(4) to bear all comunications, quality assurance, _
troubl eshooting, and admnistrative costs to interconnect their
AWCS to the ADAS.

(5 to provide a point of contact for use by the FAA and
others to report problens with the AWOS or with the communications
link to the ADAS. (The point of contact would be available by
t el ephone and responsive during normal business hours, and is
encouraged to be responsive on a 24-hour a day basis.)

c. The output of the AWS weather observation is controlled by
one of four nodes of operation. Mde 1 is applicable to all
systems; nohes 2, 3, and 4 are applicable only to systens _
configured with an operator ternminal (OT). Mdes 3 and 4 require
an agreement with the NWS to maintain a Non-Federal Ooserver (NF
(bs) program to augnent and backup the AWDS system

(1) Mde 1, Full-time Autonated Operation. In this node,
the AWOS operates 24 hours/day w thout any nanual input. The
automated weather observations are updated on a minute-by-mnute
basis. There is no weather observer input to the AWS. However, a
manual observing capability may be maintained as backup provided
that an agreenent exists with the NW6 to maintain a manual
observing capability.

(2) Mde 2, Full-time Automated Operation with Local Notice
to Airnen (NOTaM). Operation in this node is the sane as Mde 1,
wth the addition of the capability to append a manually recorded
NOTAM to the automated voice reports [par 3la(l) (iv) and 32‘}
airport manager is responsible for the NOTAM information. he
NOTAM information is heard on the local voice broadcast, it is not
transnitted |long Iine. There is no weather observer |nput.

(3) Mde 3, Full-time Automated Operation with Mnual
Weat her Augrmentation and lLocal NOTAM Option. Operation in this
mode provides the capability for a weather observer to manually
augment the automated observation by appending a weather entry to
the observation during the weather observer duty hours. The
observer duty hours should be published in the Airport/Facility
Directory. The addition of a local NOTAM, per subparagraph c(2) is
also permtted in this node of operation, provided there is no
interference with the observer augnentation.  The weather observer
is responsible for the accuracy and tineliness of the added weather
i nformation. The weather to be added is limted to thunderstorns,
all types of precipitation, and obstructions to vision. The
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weat her added by the observer is to be nanually recorded and
appended to the automated voice reports using the operator termnal
(QT) microphone and, as applicable, entered manually (using the
AWDS keyboard) into the system for transmission over the Service A
tel etype network. The procedures in Federal Meteorological
Handbook No. 1 (FMH-1), and the FAA Order 7900.5, Surface Weather
Cbserving, apply.

(4) Mode 4, Part-tinme Manual Operation. Mdde 4 is normally
used for backup. This node permts a weather observer to enter a
conpl ete manual observation into the system The oprocedures in
FMVH1 and Oder 7900.5 apply to the recording and Pormatting of
these manual observations. As applicable, the mnual observations
are transmtted over'the “Service A" network. Voi ce dissenination
of the observations should be done manually using the OT
m cr ophone. The manual observations include input from the
automated AWDS outputs available to the weather observer on the OT
display, to be nodified to Oder 7900.5 requirenents. For exanpl e,
the manual observation includes nanually derived ceiling/sky
condition and visibility, using FMH1 definitions, which differ
somewhat from the AWS al gorithmns. Tenperature, dewpoint, wind
direction/speed, and altineter setting are the same and are used
exactly as presented on the AWOS OT display. Sea-level pressure,
if required to be included in the observation, s normally conputed
manual Iy, since it is not an output included in the AWDS automated
out put .

d. International Aviation Routine Wather Report Format (METAR).

(1) As of July 1, 1996, the United States CGovernnent and the
FAA inplemented a version of the METAR format. Change from the
surface aviation observation (Sa0) to the MeTAR format was
effective as of July 1, 1996.

(2) Al AWOS’'s must neet METAR format requirenents. Long-
line distribution of wind direction should be in ‘True" while |ocal
di ssem nation (radio and telephone) wll be "Magnetic." Every AWS
nmust be type certified with this format. Each manufacturer
offering to market such a system nust submt a type-certification
request to the FAA in accordance with the procedures in this AC to
denonstrate that their system outputs in the METAR format.

(3) Al AWS data output to the national weather network is
to be in the METAR format.
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(4) An interface control docunent is currently devel oped. A
current copy is available from the Wather Sensors product team
office at the address listed on the front of this AC

4. FAA's FACILITY PERFORMANCE AND | NSPECTI ON RESPONSI BI LI TY. The
General Aviation Revitalization Act of 1994 reaffirmed the FAA's

responsibility and authority to regulate and inspect air n%vi gation
facilities, 1ncluding aviation nmeteorological services. The

establishment and nmaintenance of non-Federal facilities, including

AWDS systenms, are covered in FAA Oder 6700.200, Non-Federal
Navi gational Aids and Air Traffic Control Facilities.

a. Chapters 3 and 4 of this AC provide the FAA's mninmm
acceptabl e operating standards and references for a non-Federal
AWOS system Chapter 4 also provides the expected mninmm checks
and nmaxi mum mai ntenance intervals between checks.

b. FAA-owned meteorological/AWOS equipnent tolerances are found
in FAA Oder 6560.13B, Miintenance of Aviation Meteorol ogical
Systens and M scel | aneous Al ds.

c. Non-Federal AWOS systens require periodic performance
verification. According to FAA Oder 6700.200, this verification

is required to be acconplished only by a qualified technician wth
the proper FAA verification authority.

d. Verification is the witten assurance that the facility,
system or service is providing the required/advertised service to
the user. System performance checks are made to identify and
correct changes or drifting of performance paraneters and to
provi de documented assurance to the user of the validity of the
publ i shed servi ce. Both of these reasons are considered when
maki ng decisions regarding what performance checks should be

performed and what the intervals should be between acconplishing
t hese checks.

e. If results of these checks are satisfactory, a naintenance
technician with FAA verification authority wll document this fact
by making a system verification entr?/ in the facility's FAA Form
6030-1, Facility Maintenance Log. f the checks are not
satisfactory, the system or individual sensor should not be used.
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CHAPTER 2. CERTI FI CATION AND COWM SSI ONI NG PROCESS

5. PROCESS OVERVIEW In order to provide confidence in the quality

of the meteorological data that the AWDS provides to users in the
aviation community, the FAA has initiated a three-part AWS
certification and conm ssioning process.

a. The manufacturer should provide the FAA with the test data
and other docunentation to denonstrate that the AWS system neets
the criteria of this AC (paragraph 6, type approval). Upon
conpletion of all the requirements set forth in this manual, the

FAA. grants approval to the specific system docunmented in the
request. .

b. Prospective sponsors (owners) wanting to install an AWS
system for public use should closely coordinate their plans wth
the FAA regional non-Federal facilities program manager (this
person may be called the non-Federal coordinator in sonme regions)
and follow the procedures provided. FAA (Order 6700.200) requires
that a Menorandum of Understanding (MOU) and an Operations and
Mai nt enance Manual (OW) be established and agreed to between the
sponsor and the FAA prior to conmssioning the AWXS for public use.
The MOU/OMM is used to ensure that there is a nutual understanding
of what is required to operate and nmintain a conmm ssioned AWS
system  After the AWDS is installed on site, and the MOU/OMM is
signed, the FAA conducts a comm ssioning ground inspection to
verify that the system is installed and operating correctly and
that the owner has the resources to naintain the system in proper
operating condition (paragraph 11, facility commssioning). A
flight inspection is required for NAVAIDS used for AWS
di ssem nati on. This process should be successfully conpleted for

the AWOS to be conmissioned by the FAA and to be authorized to
oper at e.

c. Finally, there may be periodic visits to the operating AWS
by the FAA and other technical representatives to verify that the
system continues to operate correctly. @uidance for these visits
my be found in paragraph 14 (Ongoing System Validation) and

Chapter 4 (Mnimum Operating Requirenents) of this AC, the facility
MOU/OW and the FAA Oder 6700.200.

6. MANUFACTURER SUBM TTALS FOR TYPE APPROVAL., The FAA grants

approval to an AWOS design after review and approval of three
submittals from the manufacturer. The first submttal is for type
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approval and consists of test procedures and data sheets that
denonstrate that the proposed AWOS configuration neets the hardware
and software criteria of this AC.  This subnittal should include a
single matrix show ng each specific requirenent from this AC
cross-referenced to the specific location (paragraph, page, etc.)
wthin the manufacturer's submttal where the requirenent has been
addr essed. The second submittal consists of warranty, training,
and mai ntenance docunments intended to support the AWDS system
owner . The third submttal consists of a configuration control
plan that identifies the conponents and options approved for use
wth the system Requests for type approval should be sent to the
Weat her Sensors product team office at the address listed in
paragraph 8, page 2. Product approval may be revoked (or an
individual site nmay be renoved from service) if:

a. The equipnment has an unacceptable failure rate.

b. There is a deficiency that precludes or hanpers valid
performance verification of the operating system

c. Changes are made to either the software or hardware w thout
FAA approval .

d. Transmtted data does not conform to Federal Meteorological
Handbook (FMH)-1 or FAA Order 7900.5.

e. The nmanufacturer fails to honor the warranty.

7. TEST PROGRAM Chapter 3 of this nmanual contains the perfornmance
and testing standards for each conponent of the AWS. The

manuf acturer should denonstrate conpliance with these standards

t hrough performance testing (where a test is specified) or by

anal ysis and inspection. The manufacturer provides all necessary
equi pnrent and bears all testing costs. Prior to performing tests
the manufacturer should propose a test plan to the FAA containing
detail ed procedures for conducting the tests, as well as the nane
and location of the facility where the tests are to be conducted.
Prior FAA review of the'test plan should mnimze the |ikelihood of
I nproper test procedures that mght result in rejection of the

dat a. It is the responsibility of the manufacturer to provide
credible test data to the FAA that is based on fact, and
representative of the equipnment being certified. Subni ssi ons

should include all data collected during a test; data should not be
omtted because it falls outside of the recomended acceptable
limts of this AC After conmpletion of the tests, the manufacturer
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shoul d reduce the data to an easily understood format to

demonstrate conformity with this AC. If the manufacturer has
previously performed testing, the test procedures and data sheets
from these tests may be subnmitted for FAA approval.  However, the

FAA reserves the right to witness testing and exam ne raw data.

8. SYSTEM DOCUMENTATION. The manufacturer should submt three
copies of the draft docunmentation described in this paragraph to
the FAA for review and approval. The System Description Mnual,

Mai nt enance Manual, Installation and Checkout Mnual, Operating
Instructions Manual, and Annual System Revalidation Plan Mnual
should be provided as separate manuals. These docunents are
intended to-assist the AWCS owner in installing, operating, and
maintaining the system The items my be cross-referenced to avoid
duplication, but the elenments of each portion of each docunent
should be clear. (For exanple, the naintenance procedures that are

performed during the annual system revalidation should be
explicitly referenced.)

After the FAA has approved these manuals, 12 copies of these
approved documents should be submitted to the FAA Wather Sensors
product team office before type approval of any system (or any
system nodification requiring a change in any of these docunents)
woul d be granted. These copies are distributed to each FAA
regional office and other appropriate FAA offices to keep them
apprised of all type accepted systens, sensors, and approved

changes. If a,manufacturer nodifies the initially approved
configuration, then three copies of the revised supporting
docunentation should be subnmitted for approval. After approval by

the FAA, 12 copies of the approved change docunents should be
submtted to the FAA Wather Sensors product team office for
distribution to FAA offices. The FAA should receive these 12

copies before type approval is granted and the system is offered
for sale.

a. System Description. The system description identifies and
catal ogs the hardware conponents to the level of the snalles
field-replaceable nodule and describes conmputer software. he
principles of system operation are described using schematics,
bl ock diagrans, and flow diagrans. For peripheral devices, the

performance paraneters are included along with the name and address
of the original manufacturer.

b, Manufacturer's Maintenance Manual. The manufacturer’s
Mai nt enance Manual should contain a conprehensive maintenance
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program to be inplenented by the owner to ensure reliable and
accurate performance over the life of the system As a ninimm
the program should define all maintenance activities that are
required within a period of 5 years and a recommended frequency

(e.g., quarterly, annually) for each operation. The follow ng
topics should be addressed in the Mintenance Mnual:

(1) Maintenance Procedures. The manual should contain a
step-by-step procedure for each scheduled (i.e., periodic) and
unscheduled (i.e., repair) maintenance operation. It shoul d

discuss calibration nethods, troubleshooting procedures, suggested
spare parts, and identify all test equipnent required. Thi s
docunent -should also include the detailed procedures (e.g., the
keystrokes) the nmaintenance technician follows when using the
operator termnal to perform naintenance on the system

(2) System Performance Paraneters. The manual should
contain a conplete Tisting of the test points, sensor outputs,

waveforms, and other paranmeters which indicate system performance
that may be neasured in the field. |If these quantities are field
adjustable, then an initial value (for wuse during initial
certification) and an operating tolerance (for use during the

annual verification) should be given. The key system paraneters
should also be identified; i.e., those values which best indicate
system performance and to be checked nost frequently. The

frequency of scheduled numintenance actions (e.g., nmonthly,
quarterly, and annually) should also be given.

(3) Data Recording Forms. The manual contains three types
of forms designed to aid the system owner in recording the system

performance data described in subparagraph (2).

(a) The Conprehensive Facility Performance and
Adj ustment Data form (simlar to FAA Form 6030-17) is an initial
facility conmm ssioning data form which should be conpleted at
system conmi ssioning and after nmjor repair work (i.e., after a
maj or conponent has been replaced). The form contains the standards
and tolerances of each conponent, all of the initial conm ssioning
checks required, space to record the actual result of each

performance check, and another space to enter the standard or
reference value expected from each check.

(b) The Technical Performance Record (simlar to FAA

Form 6000-8) is a data record form that is used to record the
results of performance checks acconplished during routine and
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nonroutine maintenance visits. It may also be used as a checklist
of all of the scheduled maintenance to be done at the facility
during a specific routine periodic nmaintenance (PM visit (e.g.,
during a visit to acconplish scheduled nonthly, quarterly, or
annual PMs). The form should also include the standards and

tolerances required to be nmeasured with a space to record each
result. It is to be used to record the actions during the nonthly
and quarterly maintenance visit, the annual validation inspection,
during nonroutine nmaintenance performed to capture any changes to
sensor or system paranmeters, and to log the results of tests
conducted after an aviation accident. Separate forms may be
established and used to cover different PM visits.

(c) The third formis the FAA Form 6030-1. The FAA will

provide this Form Instructions for its use should be found in the
FAA/ sponsor Mou/oMM. All site visits should be docunented on this
form It provides a historical record of all maintenance actions
acconpl i shed on the AWS. The technician should list all

mai nt enance actions acconplished (e.g., "nmonthly periodic

mai ntenance actions conpleted," “dewpoint sensor replaced"), any
damage should be logged (e.g., “bullet hole in vertical fin of the
wind sensor, needs replacenent"), any problem with the AWS shoul d
be noted (e.g., "dew point sensor disconnected, replacenent

required"” ). Wen a system or conponent repair or adjustment has
been acconplished, the maintenance technician should make a
performance verification statement on this Form In all cases, the
technician completing the action and making the Form entry should

be identified on the Form These fornms also contain the date of the
action, the facility name and location, and other identifying data.

More information on conpletion of the Form 6030-1 may be found in
t he Mou/oMM or the FAA Order 6700. 200.

(4) Installation and Checkout Manual. This docunent should

t horoughly describe the installation and checkout procedures to be
followed by the technician at the installation site.

(5) Operating lInstructions (i.e.., an Observer Handbook).
Provides detailed instructions for a weather observer to operate
the system  This document should describe and provide instructions
for operation in each of the four nodes (paragraph 3c), it should

explain the procedures when using the operator termnal to augnment
or to backup the AWDS, or to disseninate NOTAM information.

(6) Training Program  The training program should consist
of a summary of the know edge and skills that a maintenance
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technician should possess to service an AWS. This docunent should
al so propose a program to famliarize maintenance technicians wth
the nmaintenance and operation of the AWS. The training program
may be conducted on site, at the factory, via hone study, or by

ot her means suggested by the manufacturer. The training program
shoul d cover both concepts and practical performance. It should
contain a witten test that may be used to measure a person's

know edge of the system The manufacturer should submit to the FAA
a 50-question open book test with an answer sheet and an additional
50 questions and answers (a total of 100 questions and answers)

that may be used by the FAA to test the conpetence of a maintenance
technician on the specific system being submtted to the FAA for
approval . The FAA will also admnister a performance exam nation
to any technician seeking verification authority. This exam wil|
require the technician to denonstrate the ability to acconplish all
commi ssioning and annual reverification tests.

(7) Annual System Revalidation Plan. This plan should
contain the recommended procedures to conduct an annual inspection
of the facility to verify and docunent that it is in the approved
configuration and operating within tolerance (paragraph 14).

(8) \Warranty. The nmanufacturer should subnmit a statenent
certifying the follTowing mninmm warranty for the equipment:

Thi s equi prment has been manufactured and should perform in
accordance wth requirenents of the FAA AC 150/5220-16. Any defect
in design, materials, or workmanship which may occur during proper
and nornmal use during a period of 1 year from date of installation
or a maximum of 2 years from shipment should be corrected by repair
or replacenent by the manufacturer fee on board (f.o.b.) factory.

9. CONFI GURATI ON CONTROL PLAN. Due to the nodular nature of the
AWDS, nmany system conponents such as sensors and peripheral devices
may be interchangeabl e. Since type approval is given only to
specific conbinations of conponents, the nanufacturer should
establish a configuration control nechanism that would uniquely
identify each FAA-approved system and its conponents. Before type
approval is granted, the manufacturer should submt a Configuration
Control plan. The configuration control plan should be explained
and include the procedures for configuration control of all
hardware and software system docunentation. The identifying
information for each system should be pernmanently inscribed on a
system nane plate. Changes to an approved configuration should be
submtted for FAA approval to the Wather Sensors product team
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office at the address listed on the front of this AC.  The
manufacturer may incorporate mnor product inprovenent changes
after notifying and obtaining approval from the FAA.  Mjor

changes, such as a sensor or a major software change should be
fully supported by docunentation and appropriate test data. (Maj or
changes normally require the assignment of a new configuration
nunber.)  Every change to an approved AWOS should be supported ba/

revised configuration controlled documentation.  The plan shoul
al so address:

a. The manufacturer's arrangenent for assigning a configuration
i dentification number/symbol/etc., and the neans ‘used to identify

whi ch system conponents are included in a particular system
configuration.

b. Procedures for notifying system owners of changes in the
approved configuration of their AWS.

c. Procedures for identifying and maintaining a record of the

configuration of each operational system that has been sold and
installed by the nanufacturer.

d. A definition of mgjor and mnor product inprovenent changes.

e. Procedures for the configuration control of documentation, to

include procedures for issuing changes, nunbering, and dating
pages.

10.PLANNING THE AWOS [ NSTALLATI ON.

a. Al airport owners, sponsors, Or other parties contenplating
purchase and installation of a non-Federal AWOS h0U|d_COO(di nat e
with the FAA before the equipment is ordered.  The Tegiona _
non-Federal facilities program manager (non-Federal coordinator) is
the official FAA point of contact in the region and is responsible
for the overall project coordination between the sponsor and other
elements in the FAA. Airport sponsors desiring to obtain a grant
under the Airport Inprovement Program (AIP) to install an AW,
should also coordinate with the FAA Airport District O‘fj]_ﬁe M}Qt
has jurisdiction over its specific geographical area. € non-
Federal program manager should coordinate the proposal with the FAA
Regional Flight Standards Division, Airports District Ofice, Ar

Traffic Division, regional frequency nanagenment officer (FMJ), and
other offices as needed.
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“b. The selection of a voice outlet frequency for the AWOS is a
critical issue. Therefore, it is advisable to coordinate with the
respective FAA regional FMO in the early planning stages of the
facility, since there are a limted nunber of frequencies available
for this purpose. The following order of frequency priority has
been established by the FAA and should be used to the extent
possible in establishing AWDS ground-to-air comunications outlets:

(1) Assigned Automated Terminal Information Service (ATIS)
frequency. At part-time towered |ocations, the AWS operates
i ndependently from the ATIS during nonoperational hours and
utilizes the existing ATIS voice outlet frequency.

(2) VHF omidirectional radio range (VOR) or VHF
omidirectional radio range/tactical air navigation (VORTAC
(except doppler VOR) with voice capability.

The VOR/VORTAC nust be located within 3 nautical mles (nm of the

airport and not used to broadcast other information such as Enroute
Fl i ght Advi sory System (EFAS).

(3) Nondirectional radio beacon (NDB) with voice capability.
The NDB nust be located within three nm of the airport. At
| ocations where frequency congestion in the VHF air-ground band is
not expected to be a problem the use of an NDB should be
considered as the fourth priority. The NDB frequency may have to
be changed if the existing frequency is not in the 325 to 415
kil ohertz (kHz) range.

(4) Any 25 kHz spaced discrete VHF air-ground conmunications
channel in the air traffic control band (118-137 Miz). Any request
for a discrete VHF frequency assignnent should include a
justification statement on why an NDB or VOR/VORTAC is not being
used for the AWDS transm ssion. The regional FMO should include
this justification in the supplenentary details field in the
frequency assignnment application form To nmininmze the potential
for interference, certain VHF frequencies have been designated
specifically for AWS use and should be considered before any other
discrete frequency in the 118-137 Mz band is used.

The service volune for an AWDS voice outlet (excluding those
broadcasts over existing ATIS systens) is normally limted to
10,000 feet above ground level and 25 nm from the AWS. The
regional Air Traffic Division should approve requirenents in excess
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of this value. Under no circunstances should the radius of the
service volume exceed the termnal control area.

c. If the AWOS system proposed for installation does not neet
the requirenents of this AC or any other FAA-approved standards,
the FAA may not assign the system a broadcast frequency.

d. After an AWOS I|IIl, or greater, has been certified and
commi ssioned by the FAA it becomes the weather source for the
airport. Any existing nmanual weather observation program whose
hours conflict with the AWDS 11l should be terminated.  However, as
specified in paragraph 3¢, the AWOS owner may elect to nmamintain a
manual observation capability to back up the AWXS in the event the
system or any critical parameter (w ndspeed/direction, ceiling/sky
condition, visibility, altinmeter setting), fails. In addition, the
AWOS owner may elect to augment the AWOS output with specified
paraneters (e.g., thunderstorms or precipitation) that are not
within the capability of the AWOS. In these cases, the
suppl ementary aviation weather reporting station (SAWRS) agreenent
wth the Nws should be anended accordingly.

11.FACILITY COWM SSI ONI NG The FAA should formally conm ssion the
AWS facility before it becones available for public use. After
receiving approval of a broadcast frequency, the owner may procure
and install the AWOS facility. At least 120 days prior to the
anticipated commissioning date, the owner should notify the FAA
Regional Flight Standards Division SO that routine revisions my be
made to the instrument approach procedures. As the system
approaches operational readiness, the owner should request a

comm ssioning ground inspection by Regional Airway Facilities (AAF)
personnel . This inspection includes participation by the owner or
owner's nmai ntenance representative. The comm ssioning inspection
consists of the tests and checks in subparagraphs a-e, a review of
the operations and maintenance docunents on file at the facility,.
recording of initial facility performance data which should be
retained as conm ssioning docunentation in the facility reference
data file (FRDF), or simlar historic record |ocations.

a. Siting and Installation. The AWOS is a permanent facility
and is located, constructed, and installed in accordance wth
applicable code requirements. It should be installed by a
technician who is fully qualified in electronic applications who
has a know edge of the operations, testing, and maintenance of the
AWDS, and is either a maintenance technician enpl o%/ed at the
manufacturer's factory or has been certified by AA.
procedures in the FAA-approved Installation and Checkout MinUﬂ'
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should be performed (paragraph 8c). A regional FAA AAF
representative should verify that the AW equipnment was installed
in accordance with the siting criteria contained in the current
version of FAA Order 6560.20, Siting Criteria for Automated Weather
oserving Systems (AWDS), and that the checkout procedures have
been perforned. Any exceptions to the siting order should be
justified as being the best practical solution for neeting the
Intent of the siting criteria. Any discrepancies found during this
i nspection should be rectified before the tacility can be

conmi ssi oned.

b. Performance Test. The AWOS owner's FAA-approved naintenance
representative should operate the system and neasure all system
performance paranmeters described in this AC and the manufacturer's
Mai ntenance Manual. The initial conmssioning data are recorded on
a Conprehensive Facility Performance and Adjustnent Data forns, or
other approved commissioning data forns and retained at the
facility in the FRDF as conm ssioning documentation.

c. Flight [Inspection. Al NAVAID facilities (e.g., VOR NDB)
used as a voice outlet to broadcast weather information should be
flight inspected to assure that operation of the NAVAID has not
been derogat ed. If, during flight inspection, it is determned N
that performance of the NAVAID has been affected, the AW shoul d
not be activated until the malfunction has been corrected (e.g.,
through nodification or by enploying a separate discrete frequency

transmtter to broadcast the weather). An AWOS utilizing a
discrete frequency transmtter is not required to undergo a flight
I nspection.

d. Notification of the Wather Sensors Product Team Fol | owi ng
successful conpletion of the commissioning inspection, the FAA
regional non-Federal facilities program nmanager should notify the
FAA Weat her Sensors product team office of the conm ssioning date,
broadcast frequency, voice access telephone nunber, system owner,
and mai ntenance arrangements.

e. Relocation of an AWS. In the event that an AWOS is renpved
from service to be relocated, a "deconm ssioning" NOTAM should be
issued, instead of a "facility out-of-service" NOTAM. After
relocation, a facility conmssioning inspection should be
per f or med.

12.0NSITE DOCUMENTATION. The follow ng docunentation should
conprise the FRDF. It should contain all pertinent onsite

Page 20




AC 150/5220~-16C

docunmentation and is to be maintained and kept at the facility.
The FAA should review it at the conm ssioning inspection.

a. Type Approval. A copy of the FAA letter to the manufacturer

granting type approval for the AWS system design should be
i ncl uded. The subsystems should be inspected to verify that the

AWDS installed is configured for which the type approval was given.

b. _Frequency Allocation Approval. A copy ofthe documentation
from the Federal Comunications Conm ssion (FCC) assigning

t he
approved operating frequencies (if appropriate)  should be included
in the FRDF.

c. Manufacturer's  Docunentation. Copies of the AWOS operating
instructions (paragraph 8_4), nanUfaCturerlS I\/Ell nt enance I\/Enual
(paragraph 8b), and system description (paragraph 8a) should be
included in the FRDF. Wen changes are nmade to these docunents
initially placed in the FRDF, the manufacturer should forward
revisions to the AWS owner.

d. perational Procedures. Site-specific operational procedures
that set forth mandatory site procedures for both routine T%r(]a%e
nonschedul ed situations should be included in the FRDF.

procedures may incorporate appropriate sections of the
manufacturer's rmanual s. The followng itenms should be covered:

(1) Physical security of the facility.

(2) Maintenance and operations by authorized persons,
including who to notify if a weather paranmeter is discovered out of
tolerance or other maintenance is necessary.

(3) Posting of licenses and signs.

(4) Notice to the FAA when any AWDS service has been
suspended, oOr when a critical weather parameter is out of
t ol erance.

(5 Keeping of station logs and other technical reports.

(6) Nanes, addresses, and telephone numbers of persons to be
notified in the event of system failure.

(7) Procedures for periodic scheduled shutdown maintenance,
including the office responsible for generating NOTAMs for routine
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or nonschedul ed shutdowns. Also, an explanation of the kinds of
activities (such as construction or grading) in the vicinity of the
AWCS facility that may require shutdown or reverification of the

AWOS.

(8) Procedures for anmending or revising the site
I nstructions.

(9) Procedures to be followed to freeze the AWS data in the
archive file in the data processor for a specified period before
and after the time of an aircraft accident or incident, and the
procedures to be followed to retrieve these data. These procedures
should describe the responsibility for acconplishing those actions.
They should be automatically acconplished in the event of an
accident, incident, or upon the request of a menber of the FAA

(10) Locations of AWOS conponents on the airport. This
includes the result of the survey to establish the elevation of the
barometric pressure sensors.

(11) A MU signed by the owner and the FAA regional AAF
Di vision manager. This Menorandum should state that the owner
agrees to maintain, repair, and nodify the AWOS in accordance with
the requirements, standards, or criteria governing AWCS,
particularly those contained or defined in the agreed to
FAA/ Sponsor OW The owner wunderstands that nonconpliance with the
the specific site's FAA/ Sponsor MOU/OMM nmmy result in the AWOS‘s
renoval from service or deconm ssioning.

(12) A copy of any agreement with the NAS to maintain a
SAVRS capability to augnent or back up the AWDS.

e. Commssioning Docunmentation. The initial comissioning
docunentation form such as the Conprehensive Facility Perfornmance

and Adjustnent Data form should be conpleted during conmi ssioning
to record initial values and the respective standard or reference

val ues.

13.MAINTENANCE PROGRAM Contents shows that a Maintenance program
has been established.  The Maintenance program should cover a
mnimum period of 5 years (as established 1n paragraph 8b) and
should consist of properly trained personnel neeting all FCC and

FAA requirenents, adequate test equipnment, and resources to fulfill
the manufacturer's recomrended schedul ed naintenance and

calibration procedures defined in the manufacturer's Mintenance
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Manual . The Maintenance program is the responsibility of the
owner, but nay only be perforned by a person neeting FAA and FCC
requirenents. A person neeting FCC and FAA AWOS mai ntenance
requirenents will be issued a FAA verification authority letter.

a. Mintenance Personnel. The owner should show that the
Mai nt enance program adopted has qualified personnel available to
maintain the AWNOS system FAA O der 6700.20A, Non-Federal
Navi gational Aids and Air Traffic Control Facilities, contains the
qualifications for maintenance technicians that maintain non-
Federal facilities. They should have the special know edge and
skills needed to maintain the AW facility and should have
conpleted the manufacturer's training program or the FAA-approved
Concepts Bypass exam (paragraph 8e). They should be able to
denmonstrate proficiency in acconplishing the required i ntenanc?
procedures and using the specialized test equipnent. The FAA wi Tl
issue an unrestricted FAA verification authority letter to the
candi date maintenance person if he/she is able to neet the concepts
and performance requirenents of the AW system and has a FCC

general radiotel ephone license for naintenance of the associated
transmtter.

b. Test Equi pment. The owner should have available at the
facility, at the time of commissioning, all test equipnment required
by the approved maintenance plan for maintenance and calibration of
the facility. Test equi pment mnust be capable of accurately

measuring the appropriate technical standards and tolerances needed
for facility verification. Test equipnment should be calibrated in
accordance with the schedule submtted to (and approved by) the FAA
during type acceptance. In case an acceptable test equipnent
calibration schedule was not included, test equipment wll be

calibrated as per the test e_?ui pment manufacturer's recomrendations
or the FAA/ Sponsor MOU/OMM. est equipnent calibration should be

traceable to national standards, and proof of calibration (e.g., a
current calibration sticker) should acconmpany each piece of test
equi prent when it is being used. After commissioning, the test
equi pnent should be available when required for scheduled system
mai ntenance and calibration or for repairs after system failure.

c. Annual _ Performance/ Configuration Revalidation. 'N€ oOwner
should plan for conplying with the manufacturer's recomended
procedure for annual system revalidation (paragraph 8f and 14).

This plan should include a list of the procedures to be followed
during the revalidation and the source of the qualified person to
conduct the inspection.
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14.0ONGOING _SYSTEM VALI DATI ON. To verify that t he system I's being
properly maintained and that the system retains an approved

configuration, the following ongoing validation program should be
conduct ed.

a. Performance/ Configuration Revalidation. A FAA regional
qualifi'ed tTechnical representative should 1nspect each AWS
annually in accordance with the manufacturer's approved Annual
System Revalidation Plan (paragraph 8f). This inspection should
include the itenms in subparagraphs (1) through (4), and the results
should be recorded on an Annual Technical Performance Record form
or on a Conprehensive Facility Performance and Adjustment Data form
identified as being used for annual revalidation and retained on
file at the facility.

(1) Verify that the Miintenance program is being followed
and properly docunented.

(2) Perform a conprehensive check and calibration to verify
that system performance is within the limts specified by the
manuf acturer's docunentation and to ensure that every conponent of
the system is operating properly.

(3) Verify that the AWS configuration is the sanme as
approved at the tine of commssioning or as formally nodified in
accordance wth approved configuration control procedures.
Additionally, it should be determined that all nandatory
configuration changes approved by the FAA have been acconplished
and docunent ed.

(4) Verify that a summary of all maintenance (hardware and
software) performed since the last report is on file at the
facility.

b. FAA Site Visits. FAA inspectors wll periodically visit
certified non-Federal AW facilities. During the inspection, the
FAA inspector wll wverify that the system operates wthin
tol erance, that all nmintenance tasks have been properly perforned
and documented, and that the FAA has approved the AWOS
configuration. The inspector may review the facility's FAA Form
6030-1 log and other docunentation to verify if schedul ed
(periodic) and unscheduled maintenance, and the docunentation of
these activities, have been acconplished in accordance with this
AC, the approved FAA/ Sponsor MOU OM the manufacturer's
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Mai nt enance Manual, and the annual system revalidation plan
provided to and approved by the FAA during the type approval
process. The owner's nmintenance technician holding FAA
verification authority should provide access to the site and
acconplish any tests on the facility requested by the FAA
representative during the visit. The FAA will provide the sponsor

a witten inspection report following conpletion of the inspection.
The FAA representative may visit the site wth a sponsor's
representative wthout the non-Federal technician's presence

provided no tests or adjustnents are planned or acconplished on the
AWOS equi pnent .

c. Mandatory Configuration Changes. |f the FAA determnes that
an AWOS system or any elenment of the system is providing data
that could be in error, the FAA may direct the system manufacturer
to issue a mandatory configuration change order to the owners of
simlar systens. The system owner should disable the appropriate
part of the system and should request that the FAA issue a NOTAM

describing the missing parameter and giving an estimate of the tine
for which it wll be disabled.

d. Unacceptable Failure Rate. Equi prent that proves wunreliable
is to be renoved from the approval listing. The determ nation of
unreliability should be based on judgnent and experience wth
simlar equipnment. \Were ch equipnent is determned to have an
unsati sfactory failure rate or is deficient in workmanship or
materials, the manufacturer is to be notified in witing as to the
basis for this determnination. The nmanufacturer should then notify
the FAA in witing as to its plan of action for resolving the
i ssue. If the manufacturer does not resolve the problem wthin a
reasonable time (the tinmeframe would, of necessity, be based on
safety considerations/the nature of the problen, the equipnent
woul d” be renoved from the approval listing. The FAA reserves the
right to require the equipnment to undergo any or all
qualification/calibration tests when the equipnent has been
determ ned unreliable or deficient in design, materials, or
wor kmanshi p. Omners of simlar AWOS’s should be notified of any
probl ems uncovered during this retesting through the configuration
control procedure discussed in paragraphs 9 and 14c.

Failure to meet the criteria of this program may result in
decommi ssioning the AWS facility (i.e., wthdrawal of the
broadcast frequency authorization).
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CHAPTER 3. PERFORMANCE AND TESTING SPECIFICATIONS FOR AWOS

15.GENERAL. This chapter contains the performance standards and
testing specifications for conmponents of the AWS. Equi pent
, Should conply with these standards to establish partial _conpliance
with the Code of Federal Regulations (CFR). Powever,' “sorte Hehe
followng tests are intended to be performed in a |aboratory
environnent and may not be able to be duplicated in the field.
Current standards and tolerances are those which were approved
during type acceptance. These are intended only as guidelines
based on standards approved at type acceptance. - If a manufacturer
has specified additional checks to be performed, requested and
received approval for different checks to be perforned, or
specified that tighter tolerances be required, then these wll be
detailed in the FAA-approved Mintenance Mnual for that specific
type-certified AWCS.

16.DEFINITIONS.

a. Root Mean Square Error (RMSE). RMBE is determned by

conparing the output value with the true value of a paraneter
/(_Qccording to the follow ng equation:
£

N
RVBE = ﬁlN;l (T_M)z]%

Where
N = Nunber of independent conparisons
M = Measured val ue
T = True value
b. Time Constant. After a step change in the value of a

paraneter nmeasured by a sensor, the time constant is the length of

time it takes the sensor to register a given percentage (63 percent
unl ess otherwi se specified) of the change.

c. Resol ution. The resolution of a sensor is the value of the
| east significant digit that is given as sensor output.

d. Vari ance. For the purposes of this AC, variance is defined

as the difference between the value of the reference sensor and the
sensor under test.

e. Thunderstorm For purposes of this AC, a "thunderstornt
occurs when a single cumulonimbus cloud (cell) generates one or
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nmore flashes of Ilightning which can be cloud-to-ground, in-cloud,
or cloud-to-cloud. At any one time, a period of storm activity may
consist of a number of thunderstornms or cells within the area
surrounding the reference point.

L2

17 . GENERAL PERFORMANCE STANDARDS.  This paragraph addresses aspects
of performance that are applicable to the AWOS as a whole. The

el ectromagnetic interference, transient, and |ightnin protection
standards are also applicable to the entire system and are
addressed in paragraphs 33 and 34.

a. npur Power. AWDS equipnment operates from a 120/240 V
(10 percent), 60 Hz ac (+5 Hz), 3-wire single-phase service.

b. Loss of Power. The AWOS system should return to nornal
operation wthout human intervention after a power outage. When
power is restored, the system should not output erroneous data.

c. Wnd Sensor Tower. If a separate tower is used for the w nd
sensor, daytinme nmarking and nighttime lighting should be provided
in accordance with the guidelines set forth in AC 70/7460-1H,
Specification for Obstruction Marking and Lighting.

(1) It should be lighted with a dual L-810 fixture placed
wthin 5 feet of the top of the tower. The two lanps on the L-810
should be wired in parallel. The standards for the L-810 fixtures
may be found in AC 150/5345-43, Specification for Cbstruction
Lighting Equiprment, which may be ordered from the Departnent of
Transportation, Utilization and Storage, M443.2, Wshington,

DC 20590. ‘

(2) Since the nomnal height for this tower is 30 to 33 feet
and since nost towers are manufactured in 10 foot sections, a
waiver to AC 70/7460-1H has been granted to permt a six-band
marking, wth the bands alternating between aviation orange (the
top band) and aviation white.  This pattern wll pernmt dip
painting the tower at the factory wthout sacrificing the [evel of
safety provided by the standard tower.

d. VHF Transmtter. It is the FAA policy that the output of the
AWOS will be transmtted on an existing NAVAID voice outlet
whenever practical. When the AWOS is broadcast over a NAVAID, that
NAVAID will be given a flight check during the initial
comm ssioning procedure and will be given an annual flight check in
conjunction with the annual AWOS verification. If there is no
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¥

NAVAI D available, then the output will be broadcast via a separate

L VHF transnitter that wll be licensed by the FCC The transmtter

operates in the 118-137 MHz band on a frequency assigned by the

FAA. The transmitter will have a FCC type-acceptance with the
. followng operational paraneters:
Channel  Spaci ng: 25 kHz
Normal radio frequency (RF) Power CQutput: nominal 2.5 watts

(+/-10 percent), at the transmtter output or the transmtter

out put power necessary to _generate a _ maxinum effective radiated
power of 1 watt. Note: Ofher transmtter powers between 1 and

10 watts may be authorized based on unusual circunstances.
However, the FCC license always lists the naxinmm effective
radi ated power authorized for any AW,

The FAA may authorize power output [evels between 2.5 watts and
10 watts (mexinum), if needed, to meet unusual circunstances.

Frequency stability: +0.001 percent (-30° to +60° C)

Percentage of nodulation: 65 percent to 95 percent

" Vol tage standing wave ration (VSWR) at transmtter: 3.0 to 1
VSWR at antenna: 3.0 to 1
Ant enna: Omi di recti onal
Li ne Loss: Shoul d use coax with less than 3 db of

line loss per 100 feet for |ines over
30-feet long. My use coax with up to
10 db per 100 feet for lines up to
30-feet |ong.

VSWR at the antenna and line loss do not nornally need to be

measured if line length between transmtter and antenna is |ess
than 50 feet.

Em ssion type: 6A3E

Spurious and harnonic enissions: 80 db down from the carrier
mnimm up to 90 percent
nodul ati on

i i No less than 99 percent of the emtted
Cccupied  Bandw dth signal energy shé)uld be contained within a
25kHz bandw dt h.
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Frequency, power-out, percent nodulation, VSWR at the transmitter.
|f necessary, due to line length, VSWR at the antenna and
transmssion line loss should be mneasured and recorded during

initial and annual reverification checks.

e. Ceneration of the NAVAID ldentifier by the AWS. Wien the
AWOS nessage is broadcast over a NAVAID, the AW should be
designed to provide both the NAVAID tone identifier and the AWS
weat her data over the NAVAID frequency. The tone should be
generated between every AWOS voiced weather nessage and should only
be generated between nmessages. This design should elimnate the
interference between the AWXS voice and the NAVAID generated tone
identifier and provides for better identification of the NAVAID in
mar gi nal  condi tions. If this design is adopted, it is inperative
that the NAVAID automatically return to using its internal tone

generator to provide the identifier, if the AAXS capability to
provide the NAVAID identifier has been |ost.

f. VHF/UHF Data Link Radio Transmtter. Wien a VHF or UHF radio
is used to transfer data between conponents of the system the

transmtter wll have FCC type-acceptance, and the power output
should be limted to the mninmm necessary to acconplish the job
and should not exceed 1 watt. The FCC issues the license for the
use of the facility and assigns the frequency. Frequency

stability, deviation/percent nodulation, VSWR and
initial/operating power output should be in accordance with FCC
regul ations and should be clearly defined in the manufacturer's
Mai ntenance Manual. AM and FM data link radio transmtter
specifications are contained in FAA Oder 6560.13B. No data link
radi os authorized under Part 15 of the FCC rules (47 CFR, Part 15)
may be used to transfer data between conponents of the system

g. Code Requirenents. The AWOS should be designed in accordance
wi th applicable paragraphs of the NEC and should be installed in
accordance wth local code requirenents.

18. OPERATING ENVI RONVENT. Al AWOS equipnment and sensors shoul d
denmonstrate that they nmeet all operating tolerances under the
environnmental conditions described in this AC and, as can be

expected, in a normal operating environnent. Equi pment that cannot
satisfy the full range of conditions may be waived for operation in
| ocal es where those conditions do not occur. Vaivers will only be

permtted if sufficient evidence is provided to the FAA to warrant
a waiver.
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. a. Site Elevation. From 100 feet below sea level to 10,000 feet
above sea |evel.

b. Equipnent Installed Indoors in a Conditioned Space.

(1) Tenperature. From +40° to +105° F (+5° to +40° C).

(2) Relative Humdity. 5 percent to 90 percent
(noncondensi ng) .

c. Equipnent Installed Qutdoors.

(1) Tenperature.

Class 1: -30° to +130° F (-35° to +55° C)
Cl ass 2: -65° to +130° F (-55° to +55° C)

(2) Relative Humdity. 5 percent to 100 percent.

(3) Wnd. Up to 85 knots.

£ (4) Hail. Up to 1/2 inch in dianeter.

(5) lce Buildup. Freezing rain rate equivalent to a buildup
of 1/2 inch per hour, lasting for a period of 1 hour. The accuracy
of the wind sensors is permtted to deteriorate during icing
condi tions.

(6) Rain. Up to 3-inches per hour, with 40 knot w nds.
19.WINDSPEED AND DI RECTI ON SENSCR.

a. Performance Standard.

(1) Wndspeed Sensor.

(a) Range. The sensor should respond to a threshold of
2 knots and a maxi num of at |east 85 knots.

(b) Accuracy. The windspeed sensor should provide an

accuracy' of % 2 knots up to 40 knots. Above 40 knots, RMSE shoul d
"be within £ 5 percent.

(c) Resolution. The resolution should be 1 knot.
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(d) Distance Constant. The distance constant should be
less than 10 neters. The nethod for calculation is given in
subparagraph b(1) (ii).

(e) Threshold. 2 knots.

(2) Wnd Direction Sensor. This sensor should be aligned to
true north and wthstand a w ndspeed of 85 knots wthout danage.

(a) Range. 1° to 360° in azinuth.
(b) Threshold. 2 knots.
(c) Accuracy. Wthin +/- 5° (RMSE)

(d) Resolution. To nearest 1°; dead band not to exceed

7° wide.

(e) Tine constant. Less than 2 seconds.

b. Performance Testing. Testing should be conducted in a
calibrated wind tunnel, except for the wind direction accuracy tes~
that is conducted on a bench test fixture. The wi ndspeed sensor
should be conpared against a calibrated pitot-static tube or
transfer reference standard traceable to the National Institute of
Standards and Technol ogy. Soni ¢ anemoneters should be tested in a
wind tunnel for directions using a rotating base. The test
procedure in subparagraphs (1) and (2) should be used. Duri ng
freezing rain conditions, the wnd sensor accuracy nmay deteriorate
to + or - 15 percent w ndspeed, + or - 10 degrees wind direction,
and up to 3 sec. tine constant response tine.

(1) Wndspeed.

(a) Accuracy and Resolution. The test is conducted
under *"no rain" conditions. Four full-test cycles (2-85 knots)
shoul d be conducted in increments of 2 knots between 2 and
10 knots, in increments of 10 knots between 10 and 80 knots, and at

85 knots. During these test runs, data should be gathered to
denmonstrate conpliance with the requirements for accuracy and
resol ution. Tests denobnstrating acceptable accuracy during

environnental extrenes as listed in paragraph 18 are to be
conduct ed.
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(b) D stance const ant . The distance constant should be
. computed according to the followng fornula:
D=TXW
‘ Waer e:

D= Distant constant (in neters).
T = Time constant.

w = Wndspeed (neters per second) in the wind tunnel.

The distance constant should be determined from an average of

10 runs (5 runs each with the tunnel wind speed at 10 knots

[5 meter/sec] and at 20 knots [10 meter/sec]l wWith the sensor

propel ler speed at the zero at time zero). IThe distance constant
should be less than 10 neters for the sensor to pass this test. |If
the sensor is of a type with no noving parts (i.e., no propeller),
the nmanufacturer should develop a test for FAA approval to
demonstrate conpliance with the distance constant requirenent.

(2) Wnd Direction.

~~ (a) Accuracy. This test should be conducted on a bench

* lst fixture under *no rain" conditions. The accuracy of the
sensor shoul d be checked at each 10° i ncrement. The accuracy
should be checked in 2° increments between 350° and 010° (a dead
band of up to 7° wide is permissible). Two conplete test cycles
should be conducted, and RMSE accuracy should be wthin specified
limts. Tests denonstrating acceptable accuracy during

environmental extremes as listed in paragraph 18 are to be
conduct ed.

(b) Tine Constant. The time constant should be
determ ned from an average of 10 runs 1(5 runs each with the tunnel
speed at 10 knots and at 20 knots). he vane should be displaced
10° from the indicated wind direction and released. e time

constant should be less than 2 seconds to reach within 5° of the
indicated wind direction.

20.AMBIENT TEMPERATURE SENSOR.

a. Performance Standards. The sensor should be thermally
isolated to accurately neasure environnents below

(1) Range. From -35° to +55°C (-30° to +130°F) for Class 1
syst ens.

—
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From -55° to +55°C (-65° to +130°F) for Class 2
systems.

(2) Accuracy. 1°F RMSE for the entire range of the sensor,
with a maximum error of 2°F.

(3) _Resolution. Not greater than 1°F.

(4) Tinme Constant. Not greater than 2 ninutes.

b. Performance Testing.

(1) Accuracy. Tenperature accuracy should be verified using
a calibrated reference instrument traceable to the National
Institute of Standards and Technol ogy. The tenperature sensor
should be exercised through the full range of the device in 20°F
i ncrements. This 20° change in chanber tenperature should be
acconplished within 5 mnutes of the test, and the sensor reading
should be taken 5 mnutes after the chanber tenperature is stable.
This test cycle should be perforned a total of eight times (or four
times with tw sensors in the chanber). These cycles shoul d
include two increasing and two decreasing tenperature cycles
Wi thout radiation heating and two increasing and two decreasing TN
tenperature cycles with radiation heating on the aspirated
enclosure of 1.6 gramcalories per square centineter per mnute.
The accuracy of the sensor should be within 1°F (RMSE) for each
test cycle (a total of 9 data points for each Class 1 system cycle;
11 data points for each Cass Il system cycle).

(2) Time Constant. The sensor should be placed in a chanber
and stabilized at 85°F. The tenperature should be rapidly raised
(within 1 mnute) 5° (to 90°F);: the time constant should be
2 mnutes or |ess. The same test should be repeated with a 5°
decrease in tenperature within 1 mnute. The time constant shoul d
be 2 mnutes or |ess.

21.DEWPOINT SENSOR. A single thermal shield and aspirator unit may
include both the dewpoint and tenperature sensors.

a. Performance Standards.

(1) Operating Range. From -30° to +90°F

(2) Dewcell Protection. |f the dewpoint sensor is a
dewcell, it should not be damaged if the sensor becones excessively
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wet (e.g., from precipitation or from absorption of noisture after
a loss of power). The dewcell probe should return to nornal
operation, W thout damage and w thout human intervention, wthin
30 minutes after the abnornal, €xcessively wet condition is

alleviated (i.e., after precipitation ends) or after restoration of
power .

(3) Resolution. Not greater than 1°F.

(4) Time constant. Less than 2 mnutes.

(5) Accuracy. The accuracy should be as follows (all errors
are RMSE):

(a) 2°F dewpoint for dry bulb tenperatures of +30° to

+90°F (80 to 100 percent relative humdity), with a maxinum error
of 3°F at any dry bulb temperature.

(b) 3°F dewpoint for dry bulb tenmperature of +30° to

+120°F (15 to 75 percent relative humdity) with a maximum error of
4°F at any dry bulb tenperature.

‘ (c) 4°F dewpoint for dry bulb tenperatures of -20° to
20°F (25 to 95 percent relative humdity) wth a maximm error of
5° at any dry bulb tenperature. The m nimum dewpoint required is

-30°F.

b. Performance Testing.

(1) Accuracy. Al testsshould be perfornmed with the sensor
in the aspirated enclosure supplied with the sensor.  lenperature
and dewpoint accuracy should be verified using calibrated reference
instruments traceable to the National Institute of Standards and
Technol ogy. The data points given in subparagraphs (i) through
(i1i) should be taken during four test runs (tl_wo wi th 'bncrea in
humidity and two with decreasing humdity.) 'S My Dbe reduc tho
two test runs if two sensors are placed in the chamber. During the
test run, the change in tenperature/relative humdity should be
acconplished within 5 ninutes, and the sensor reading should be
taken 5 mnutes after the tenperature and humdity have stabilized.
The followng data points should be denonstrated and the RVBE

. calculated to denonstrate the error in each category.
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(a) Wth an error not to exceed 2°F (RMSE) dewpoint,
30°F tenperature; 80, 90, 100 percent relative

hum dity

60°F tenperature; 80, 90, 100 percent relative
hum dity

90°F tenperature; 80, 90, 100 percent relative
hum dity

(b) Wth an error not to exceed 3°F (RMSE) dewpoi nt ,
30°F tenperature; 15 45 75 percent relative

hum dity

60°§' tenperature; 15, 45, 75 percent relative
hum dity

90°F tenperature; 15, 45 75 percent relative
hum dity

120°F tenperature; 15, 40 percent relative humidity

(c) Wth an error not to exceed 4°F (RMSE) dewpoi nt,
-20°F tenperature; between 65 and 95 percent
relative humdity
0°F tenperature; 25 60, 95 percent relative
hum dity
+20°F tenperature; 25 60, 95 percent relative
hum dity

- (2) Time Constant. At anbient tenperature and 50 percent
relative hunidity, change the dewpoint +5°F (wit hin 1 minute), and
should be less than 2 m nut es.

(3) Power Interruption. At anbient tenperature and
90 percent rTelative humdity, wth the sensor operating nornmally,
di sconnect the power from the sensor for a period of 1 hour. Power
should then be reapplied and the sensor should return to nornal

operation and accuracy wthin 30 mnutes.

22, PRESSURE SENSCR

a. Design. Two pressure sensors should be provided for each
AWOS system All pressure sensors should have provisions for
venting to the outside of the building where required. ressur e
variations due to airflow over the venting interface shoul d 6’
avoi ded. The venting interface should be designed to avoid any
danp pressure variation and oscillation due to "punping" or
"breathing" of the pressure sensor, venting, and porting equipnent.
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Each sensor should have to be connected to the venting interface
., (from separate outside vents through dedicated piping to the
 sensors). Means should be provided to avoid insect nesting and
noi sture entrapnent in the venting interface.

b. Perfornmance Standards.

(1) Atitude Ranges. H gh pressure should be standard
atnospheric pressure at -100 feet plus 1.5 inHg (30.03 + 1.5 =
31.53 inHg). Low pressure should be standard atnospheric pressure
at +10,000 feet mnus 3.0 inHg ~(20.58 - 3.00 = 17.58 inHg).

(2) -Pressure Range. The sensor should be capable of
measuring a pressure range at any fixed location (station) of +1.5
to -3.0 inHg from the standard 'atnospheric pressure at that
| ocati on. Pressure sensors should have a provision for setting the

sensor to the station elevation to the nearest 1 foot over the
range of -100 feet to +10,000 feet.

(3) Accuracy. The accuracy should be 0.01 inHg RVSE at all
altitudes from -100 to +10,000 'feet mean sea level (MSL), maximm

/%rror 0.02 inHg at any one pressure.

¥

(4) Resol ution. The resolution of the baroneter should be
displayed in 0.001 in Hg increnents.

(5) Differential Accuracy. The sensor should exhibit an
average differential accuracy of 0.01 inHg or |ess between a series
of two pressure measurenents taken from the same sensor 3 hours
apart. Anbient tenperature over this 3-hour period should not
change nore than 5°F. Anbient pressure should not vary nore than
0.1 inHg (RMSE) over the 3-hour period.

(6) Maximum Drift Wth Tinme. Each sensor should be stable
and continuously accurate within 0.01 inHg RVSE for a period of not
|l ess than 6 nonths. The maxi mum error should be 0.02 inHg.

c. Performance Tests.

(1) Accuracy. Both pressure sensors should successfully
complete the following accuracy test. A calibrated baroneter or

transfer standard with an accuracy of at least 0.003 inHg, that is
traceable to the National Institute of Standards and Technol ogy,
should be used as a standard during testing. Two test cycles
should be performed on each pressure sensor. One test cycle is
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defined as running the sensor through the full pressure range at
each of the three anbient tenperatures. pBefore taking
neasurenents, allow sufficient tine for the sensor to achieve
steady state at each data point (not to exceed 5 mnutes). The
RVSE should be within the specified limts.

(a) Pressure Range. The pressure sensors should be
tested through the full range of performance (nornally 17.5 to 32.0
inHg) In 1-inHg increnents of both increasing and decreasing
pressure. Partial range (4.5 inHg) pressure sensors should be
tested by setting the sensor to a pressure altitude from zero to
10,000 feet in 500-foot increnents. The sensor should be tested
from mnus 3.0 inHg to +1.5 inHg at 0.5 inHg increnments at each
pressure altitude.

_ (b) Tenperature Range. The sensor should be tested at
anbi ent (approximately +85°F) and at the hot and cold extrenes
called for in the environmental requirenents.

(2) Differential Accuracy. Differential accuracy (change in
accuracy) of the "pressure sensor should be tested at anbient

tenperature (approximtely 85°F) and anbient barometric pressure.

(a) Take 14 measurenments of pressure on the pressure
sensor under test and 14 neasurenments of pressure on the reference
bar onet er . These measurenments should be taken about 5 seconds
apart and all 14 neasurenents should be conmpleted wthin
90 seconds. This tine should be called t=0.

(b) Repeat the 14 neasurenents on the pressure sensor
under test and 14 neasurenents of pressure on the reference
barometer after an elapsed time of 3 hours. The anbi ent
tenperature should have changed |less than 5°r, and the anbient
pressure should have changed not nore than 0.1 inHg. This tine
should be called t=3.

(c) Conpute the average reading of the reference
barometer at t=0 Conpute the average reading of the reference
barometer at t=3. Deternmine the difference in the two averages.
If the difference is greater than 0.1 inHg, or if the average
difference between the reference and the test barometer at either

t=0 or t=3 is greater than 0.02 inHg, repeat steps (i) and (ii).

(d) Compute the 14 errors in reading between the sensor
and reference baroneter at t=0
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(e) Conpute the 14 errors in reading between the sensor
and reference baroneter at t=3.

(f) Subtract the 14 t=0 errors fromthe 14 t=3 errors

deternmined in steps (iv) and (v). Preserve the order of
subtraction such that the first t=0O error is subtracted from the
first t-3 error. These differences are the changes in accuracy

(the differential accuracy).

(g) Conpute the average and standard deviation of the 14
changes in accuracy determned in step (vi). The average

differential accuracy should be no greater than 0.010 inHg. The
standard deviation should be less than 0.003 inHg.

(3) Resolution. The manufacturer should denonstrate that
the baroneter resolution is displayed in 0.001 inHg Increnents.

(4) Drift Over Tine. Testing should be acconplished to
determine nmaxinum drift [paragraph 22b(6)] over a 6-nonth period.

f_&% CLOUD HEI GHT SENSOR.

a. GCeneral. The cloud height sensor should have a design range
of 12,500 feet, or greater. The sensor should pro_vi_de an output of
three cloud layers representative Of the sky conditions when
surface visibilities are equal to or greater than 1/4 nile.

Sensors should conply with the performance standards throughout
their design range.

b. Performance Standards. The sensor should detect the height
of atnospheric phenomena (i.e., clouds and obscuring phenonena
aloft) or, in the event the phenomena are surface based (e.g.,
fog) , provide an estimate of the contact height (CH or vertical
visibility (W. CH is defined as the vertical height above ground
at which visual reference to recognized lights or objects on the
surface can be established sufficiently to permt visual
deternmination of the ground plane and position. Wis defined as
the vertical distance that an observer can see vertically into
surface-based obscuring phenonena (e.g., dust, fog, sand, etc.), or
the height corresponding to the upper limt of the return of the
ceiloneter signal, or the height corresponding to the height at
which a balloon would conpletely disappear during the presence of
surface-based phenonena (i.e., an obscured sky). The sensor should

have the capability of discrimnating between a negative response

~
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(i.e., no hit), resulting from no phenomena within the sensor's
design range, and a sensor error/fault. The sensor should not
indicate a response (i.e., hit) that is not the result of the

detection of atnospheric phenonena.

_ (1) Range. The sensor should neasure cloud heights and the
hei ghts of obscuring phenonmena aloft to a mninum of 12,500 feet.

(2) Accuracy. Under laboratory conditions, the sensor
should provide an accuracy of 100 feet or 5 percent, whichever is

greater.

(3) Resol ution. Not greater than: 50-feet surface to
5,500 feet; 250 feet from 5,501 to 10,000 feet: 500 feet above
10, 000 feet.

~(4) Detection Performance. The sensor should perform within
the limts Specified In paragraphs 23c(2) and 23c(3).

(5) Sanpling. The sensor should provide an output at |east
once every 30 seconds. However, to extend sensor life, this
sampling rate may be reduced to provide at |east one sanple every.
3 mnutes when.no cloud, obscuring phenomena aloft, or cH/VV valur
(i.e., hits) are detected for the preceding 15 m nutes.

(6) Eye Safety. The cloud height sensor should be designed
to conform To ANSI-Z 136.1, Accessible Emssion Limts for Laser
Radiation, wth Cass 3b maxi num accessible emssion |level applied
to direct viewng wthout optical instruments (excluding ordinary

eye gl asses). This document may be obtained from the American
National Standards Institute, 1430 Broadway, New York,
New York, 10018. Interlock device(s) in the laser power circuit

should be provided to disable the |aser when any doors are open or
the cover is renmoved to prevent inadvertent exposure of the |aser
emssion to the eyes of the technician or others. The interlock(s)
may have a nmanual override in order that power can be purposely
restored during maintenance.

(7) Laser Power Stability.  The sensor should contain a
sel f-check, “self-adjusting feature that should mintain |aser
output power at the level necessary to sustain sensor detection and
accuracy. When this adjustnment can no longer provide the
conpensation necessary to nmaintain the sensor within specified
operational limts, sensor operation should be term nated.
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(8) Optics Contanination. An air blower or other device
should be used to reduce the contamination of the sensor optics. A
signal should be generated to indicate the amunt of optics
contam nation, thereby indicating the need for optics cleaning.

(a) Snow. The ceilonmeter w ndow should denonstrate an
ability to remain clear of snow under the condition of snow

accumulating at a rate of 2 inches per hour for 1 hour at a
temperature of 20°F.

(b) Ice. The ceiloneter w ndow should remain clear of
ice for 60 minutes under conditions of freezing rain with a maxinum
accretion rate of %-inch per hour radial thickness of clear ice.

c. Performance Testing.

{L) Accuracy Test. The signal should be projected
horizontally t6 a target at known distances (two distances,
separated by at least 1,000 feet, from 100 to 5,500 feet; two
di stances, separated by at least 1,000 feet, from 5,600 to
10,000 feet; and one distance beyond 10,000 feet). Al range
oints should be within the accuracies specified in

f'.&a:ragraph 23b(2). This test is a laboratory test conducted at full
.ated power output. It is not intended to be duplicated when the
AWDS is installed in the field.

(2) Detection Tests Under Uniform Sky Conditions.

(a) Test Conditions. The sensor should be tested under
the follow ng conditions:

Goup A Visibility greater than 3 niles, with a
mnimum of 10 percent of the data sets in each subgroup (table 1)
collected with light precipitation (rain and snow) occurring, and a

m ninmum of 10 percent with noderate precipitation (rain and snow)
occurring.

Table 1. Goup A Test Conditions

Subgr oup' d ouillo(lfi?%hé (feet)
800-1500
1600- 3000
3100- 5500
5600- 12500

o1~ WO
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Goup B. Visibility equal to or
but equal to or greater than 1 mle, with a nini
of the data sets in each subgroup (table 2) wth

less than 3 mes,

mum of 10 percent
l'i ght

precipitation (rain and snow)

occurring,

and a mninmm of

10 percent with noderate precipitation (rain and snow) occurring.
Goup C  Visibility equal to or greater than 1/4,
but less than 1 nilTe, with a mninum of 10 percent of the data sets
in each subgroup (table 3) collected with light precipitation (rain
and snow) occurring, and a mininum of 10 percent with noderate
precipitation (rain and snow) occurring.
Table 2. Goup B Test Conditions
Subgr oup C oud Height
(feet)
1 100- 700
2 800- 1500
3 1600- 3000
4 3100- 5500
5 5600- 12500
Table 3. Goup C Test Conditions 7
Subgroup Coud Height
(feet)
1 100- 700
2 800- 1500
3 1600- 3000
4 3100- 5500
5 5600- 12500
G oup D. Not nore than 3/10 total sky coverage wth
the lowest cloud Tayer at 20,000 feet or higher under the
visibility conditions in table 4, with a maxi mum of 80 percent of
the data in each subgroup collected under daytime conditions.
Table 4. Goup D Test Conditions
Subgr oup Visibility (mles)
1 Equal to or greater than 1, but
| ess than 3
2 Equal to or greater than 3, but
| ess than 7
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3 Equal to or greater than 7

(b) Collection of Test Data.

(i) A m ni num of 25 data sets should be collected
for each subgroup in Goups A through C (i.e., a mninum of _
125 data sets should be collected under each group). However, if
weat her conditions at the test site over a period of 1 year nake
collection of at least 25 data sets in every subgroup inpossible,
the FAA should consider approval of a |lesser nunber of data sets in
the affected subgroups after analysis of available data. Further,
for test data to be acceptable, a continuous test period should be
selected to allow for collection of representative data.

Also, it should be clear that all data collected during the test
period were considered. Any data not wused should be explained.
For exanple, if data analysis in a subgroup is truncated after
25 data sets are analyzed, this fact should be docunented and
expl ai ned.

One data set is defined as the second lo-mnute period during which
a uniform cloud or obscuration is detected by a rotating beam

Milorreter (RBC) or is determned by a qualified weather observer.

' a order to be classified as a uniform cloud or obscuration, the
RBC should continuously neasure (or a qualified weather observer
should determine) a cloud, obscuration aloft, or vertical
visibility height (for a 30-mnute period) that does not vary from
its nmean height nore than the variance shown in table 5 nore than
5 percent of the tine.

(ii1) A mnimm of 25 data sets should be collected.
for each subgroup under Goup D. One data set is defined as the
second lo-mnute period of any consecutive 30-mnute period during
which the «cloud/sky coverage/visibility conditions specified for
group D are net.

Tabl e 5. Criteria for Determining Uniform Coud Layers

Mean Height (as determned by observer or as Variance
measured by RBC) (feet)
Equal to or less than 1,000 ft. 200
Greater than 1,000 ft., but equal to or less than

« 2,000 f¢t. 300
Greater than 2,000 ft., but equal to or less than 400

. 3,000 ft.
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Geater than 3,000 £t,, but equal to or less than

5,000 ft. 500
Geater than 5,000 ft., but equal to or less than
7,000 ft. 600
Geater than 7,000 ft., but equal to or less than
9,000 ft. 700
Geater than 9,000 ft., but equal to or less than
12,500 ft. 800

(c) Test Standards

(i) An FAA-approved cloud height indicator whose
accuracy-is traceable to a NWS approved and calibrated RBC, or
observations taken by a qualified weather observer, should be the
standard for determning heights'and sky conditions.

(i) An FAA-approved visibility sensor whose
accuracy is traceable to an FAA standard should be the standard for
determining visibilities.

(i) Liquid precipitation neasurenents should be
made using an FAA-approved 0.01 inch per tip tipping bucket

precipitation gage. Light precipitation is defined as one, but nof—~

more than two buckets tips in a lo-minute period. Moder at e ,,
precipitation is defined as nore than two, put not nore than five
tips in a lo-mnute period. Heavy OFreci pitation is defined as nore
than five tips in a lo-mnute period. A qualified weather observer

should determne the intensity of frozen precipitation.

(d) Criteria for Acceptance Under Uniform Sky

Condi ti ons.

_ (i) Goups A B, and C conditions. The mean
hei ght of the cloud, obscuration aloft, or vertical visibility

(measured by the RBC or determned by a qualified weather observer)

should be determned for each data set. The variance for each
cloud, obscuration aloft, and cH/vv height (i.e., hit) detected by
the candidate sensor in each data set should be conputed. Eighty-

ei ght percent of the data sets within a subgroup (e.g., 22 out o

25 mnimum should satisfy the followng condition: 90 percent of

the heights determined by the candidate sensor in each data set
should agree with the nean height neasured by the RBC or determ ned
by a qualified weather observer within the variance limts as shown
in table 6. Negative responses, i.e., no hits by the candidate
sensor, should be included as data points and considered to be
outside the variance limts. Also, the no-hit percentage in each

L~
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subgroup should not exceed 5 percent. The candidate sensor should
successfully denonstrate the conditions in table 6 for each

" subgroup to pass this test. Failure of any subgroup constitutes

failure of the test.

(ii) Goup D conditions. Not nore than one
false hit per data set in each subgroup. Mre than one false hit
per data set should constitute failure of the test.

(3) Detection Tests Under Ragged Overcast or Obscured Sky
Condi ti ons.

(a) Heights (cloud/obscuration aloft or CH/VV) neasured
by the candidate sensor should be conpared with heights neasured by
the RBC or determned by a qualified weather observer during ragged
overcast or obscured sky conditions. Valid data should be that
collected during overcast or obscured sky conditions below
12,500 feet as verified by an RBC hit percentage of 95 percent or
more, or as determined by a qualified weather observer, during a
20-minute period. Negative responses, i.e., no hits, should be

Included as data points and considered to be outside the variance
imts. Cal cul ate the percent of heights (i.e., hits) by the

£ ™ndidate sensor falling within the ranges in subparagraph (i)

¥

Ader each, of the conditions specified in subparagraph (ii) wth

al | owabl e height variances as specified as in table 6. ~ Data should
be collected under as many of the conditions as possible; however,
the FAA may accept less than the specified requirenent after
evaluation of the available data. For test data to be accepted, a
continuous test period should be selected to allow for
representative data collection. It should also be clear that all

data collected during the test period were considered. Any data
not used should be explained.

Tabl e 6. Criteria to Satisfy Goups A, B, and C Conditions

Variance (feet) for Vari ance
Mean height (as deternined by cloud and obscuration for CH/VV
observer or as measured by RBC) aloft heights (feet) V(?lelét6)s
Equal to or less than 1,000 ft. 200 400
Geater than 1,000 ft., but 3 0 O 600
equal to or less than 2,000 ft.
Greater than 2,000 ft., but 400 800

equal to or less than 3,000 ft.

Page 45




AC 150/5220-16C

' _ Variance (feet) for Vari ance
Mean height (as determned by cloud and obscuration for cH/VV
observer or as measured by RBC) al oft heights (feet) val ues

(feet)

Geater than 3,000 ft., but 500
equal to or less than 5,000 ft. 1,000
Geater than 5,000 ft., but 600
equal to or less than 7,000 ft. 1,200
Geater than 7,000 ft., but 700 1. 400
equal to .or less than 9,000 ft. ’
Geater than 9,000 ft., but 800
equal to or less than 12,500 1,600
ft.

(b) Height ranges (as determned by RBC or qualified
observer)

(1) 100 - 700 feet

(i) 800 -1,500 feet

(iii) 1,600 -3,000 feet

(iv) 3,100 -5,500 feet

(v) 5,600 -12,500 feet
(c) Conditions:

_ (i) No precipitation. Visibilities 1/4 to 1 nile,
1to 3 mles, and greater than 3 miles

- (ii) Light or noderate precipitation (rain and
gnomq. Visibilities 1/4 to 1 nile, 1to 3 niles, and greater than
mles.

o (iii) Heavy precipitation (rain and snow.
Visibilities 1/4 to 1 mle, 1 to 3 niles, and greater than 3 niles.

(d) A mninmum of 90 percent weighted average of the hits
by the candidate sensor should fall wthin the range of the RBC or

Page 46




N AC 150/5220-16C

i

[}

within the height range determined by a qualified weather observer.
Al so, the weighted negative response, (i.e., no hit) percentage
should not exceed 5 percent.

24 . VISIBILITY SENSCR

a. Performance Standards.

(1) Range. The visibility sensor should be capable of
determning visibilities fromless than 1/4 mile to 10 m | es.

met hod of calibration traceable to the FAA-approved standards in
paragraph 24b should be provided.

(2) Resolution. In terms of equivalent visibility, the
sensor shoul'd provide data to report visibility values as follows
(in statute MIeS) X less than 174, 1/4, 1/2, 3/4, 1, 1-1/4, 1-1/2,

2. 2-1/2,3 4,5 7, and 10 niles. For information, revisions to
the Federal Standard Al gorithms and the apas Interface Control
Docunent (1CD) are being processed to add the follow ng additional
increnental reporting values (in statute mles) for AWS |ocated
with an airport traffic control tower: 3/8, 5/8, 7/8, 2-1/4, and
2-3/4 mles.

| (3) Accuracy. The sensor should agree with the

transm ssoneter standards as foll ows:

Table 7. Visibility Sensor Accuracy Requirenent.

Reference Transm ssonmeter Reading Acceptable Sensor Variance
1/4 through 1-1/4 + 1/4

1-1/2 through 1-3/4 + 1/4, -1/2
2 through 2-1/2 + 1/2
3 through 3-1/2 +1/2, -1
4, and greater than 4 t 1
(4) Tine Constant. The time constant should not exceed

3 m nutes.

(5) Anbient Light Sensor. The visibility sensor should
contain an anbient I|ight sensor (i.e., @ photocell) to neasure the
anbient lumnance within its field of view and generate a signal to
the visibility sensor to indicate whether the anmbient [ight |evel

is day or night. It should indicate day for increasing
illumnation between 0.5 and 3 foot-candles (FC)_ and night for
decreasing illumnation between 3 and 0.5 FC Thi's sensor may be

exposed to anbient light levels as high as 50 FC
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b. FAA-Approved Visibility Standards. The high visibility
reference standard snoufd be a visibie fight transmissometer(s)
that uses a narrow band of |ight centered at 0.55 mcrons
(95 percent of the response within x0.03 microns of 0.55 mcrons)
for visibility ranges to an extinction coefficient of 3 mile™. At
higher extinction coefficients, an FAA-approved transmi
that includes sone infrared radiation rrayppbe substitutedsggm%ter(s)
standard. Conparisons wth scatter-type instruments (different
from those being tested) may be used to correct for small drifts in

reference standard calibration.

_c. Performance Tests. = The visi biIit%/ sensor should be tested
using FAA-approved transm ssoneters as the reference standard.

(1) Accuracy Testing.

(a) At least 2 nonths of accuracy test data should be
accunul ated, assuring that a representative nunmber of valid test
points are experienced at each of the reporting increments
[par 24a(2) 1, and under conditions of both with and w thout
preciprtation. Al'l data collected during the test should be

included in the test report. Any sanples not included in
determning the candidate sensor”s accuracy should be fully

explained.  For exanple, data collected under inhonogeneous
conditions may be excluded from the accuracy analysis, if so

explained. The test data should consist of a nunber of independent
sanples of 10 mnutes each, with at |east 5 ninutes between each
sample.  Sanples should consist of visibilities from less than

1/4 mle, to greater than 10 mles, and should be weighted in the
following ratio:

70 percent wthout precipitation (i.e, wWith fog,
under clear conditions, and with apﬁroxi mately 5 percent of the
data points collected under sununer haze condi'tions)

_ 30 percent with precipitation (e.g., 15 percent wth
rain, 15 percent with snow)

(b) Eighty percent (overall weighted average) of the
total of all sensor test data points should agree with the
transm ssoneter standard within the allowed variances from |ess

than 174 through 5 mles.
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(c) Eighty percent of the sensor test sanples that are

. obtained when the transm ssoneter reads greater than 5 mles should
be 5 mles or greater.

(2) JTine Constant Denonstration. Under conditions of
lo-mle wvisibility, a technique should be used to reduce the sensor
detector output to 1 mile or less. After the restriction is
applied, the time constant should be neasured to reflect the
reduction of visibility. After a period of 10 mnutes, the
artificial restriction to visibility should be renoved, and the
sensor tinme constant should be neasured to reflect the increase in

visibility.- The tine constant should be equal to or less than
3 mnutes.
(3) Anmbient Light Sensor Testing The manufacturer should

denonstrate that the ambient |ight sensor conplies wth

paragraph 24a(5) and the visibility output is updated accordingly

when the light sensor changes status from day-to-night or
ni ght - t o- day.

25.PRECIPITATION_OQCCURRENCE AND ACCUMU ATION_SENSOR(S) . The term
precipitation” is defined as including all forms (i.e., liquid,
“eezing, frozen, oOr conbinations thereof). The term
orecipitation ampunt" is the liquid or liquid equivalent amount.
The precipitation sensor provides an |ndication of 1}?{9(3' pltat|on
occurrence and neasures the precipitation anount. e sensor(
may be designed as a single or separate unit.

a. Performance Standards.

(1) Precipitation QCccurrence Sensor. I1he sensoqt Shf?mldd t
detect the occurrence of precipitation as specified. shoutd no
"false alarn’ on other noisture sources such as dew and frost.

(a) Precipitation Onset. The sensor-should detect the
onset of precipitation 95 percent of the time as follows:

(1) Wth the precipitation rate of 0.1l-inches per
hour or nore, the sensor should detect the onset of precipitation
wthin 1 mnute.

4 (it) Wth precipitation rates of 0.05 to
' 0.10-inches per hour, the sensor should detect the onset of

precipitation within 2, mnutes.
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(ii1)  Wth precipitation rates of 0.01 to
0.04-inches per hour, the sensor should detect the onset of
precipitation within 5 mnutes.

(iv) Wth a precipitation rate of less than 0.01,
but equal to or greater than 0.0005-inches per hour, the goal
should be the detection of the onset of precipitation within

10 m nut es.

~(b) Precipitation Cessation. The sensor should detect
the cessation of precipitatron wihin 5 mnutes, 95 percent of the

tinme.

(2) Precipitation (Liquid Equivalent) Accunulation. The
sensor should De capabl'e of neasuring the precipitation amount wth
a range of 0.01 to 5-inches per hour, with a resolution of
0.01 inches and an accuracy of 0.002 inches per hour (RVSE) or
4 percent of actual (whichever is greater). ’

b. Performance Testing. The manufacturer should conduct a test
program to denonstrate that the precipitation occurrence and
accumul ation sensor(s) meet the performance requirenments under the
environmental conditions found in paragraph 18. 7

26.Precipitation Type Sensor. The term "precipitation type" as
used herein includes the follow ng: rain, drizzle, snow ice
pellets, and hail. The precipitation type sensor should provide an
indication of the type of precipitation occurring, or should output
"precipitation" for any precipitation (liquid, freezing, frozen, or

conbi nations thereof) when a type cannot be identified. However ,
recogni zing that the sensor technology is not yet available to
identify ice pellets and hail, a precipitation type sensor nay

qualify by identifying only rain, drizzle, and snow while
outputting “"precipitation" for those types not identified. The
sensor unit may be designed as a separate unit or may be conbined
with the requirenents of other parts of this AC (e.g.,

paragraph 24) so that one unit fulfills the requirements of two or
more paragraphs.

a. The sensor should identify the type of precipitation when the

rate of precipitation equals or exceeds 0.002 inches per hour, with
the goals for accuracy as follows:
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¥

(1) Wthin the tenperature range of:

(a) +28°F to +38°F, identify precipitation type correctly

as:

(i) Rain: 90 percent of the cases.
(ii) Drizzle: 80 percent of the cases.
(iii)Snow: 90 percent of the cases.

(iv) lce pellets (optional):50 percent of the cases.

(b) Less than +28°F. ldentify precipitation type
correctly as snow in 99 percent of the cases.

(c) Geater than +38°F, identify precipitation type
correctly as:

(i) Rain: 99 percent of the cases.
(ii) Drizzle: 90 percent of the cases.
(iii)Hail (optional): 90 percent of the cases.

(2) Priority: Only one precipitation type should be
reported, with the reporting priority established in subparagraphs
(a) through (f).

(a) Hail.
(b) lce pellets.
(c) Snow.
(d) Rain.
(e) Drizzle.
(f) Precipitation, no type defined.
b. Performance Tests. The manufacturer should conduct a test
program to denonstrate that the sensor satisfies the performance

standards under the environmental conditions in paragraph 18. As a
mninmum the following test conditions should be satisfied.
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(1) Prior to testing, the AWS manufacturer should devel op
and submit a test plan to the FAA for approval to the address shown
at the front of this AC.  The test plan should clearly outline the
tests to be performed, it should define the capabilities of the
. sensor to be tested, and it should include a detailed description

of the test procedures. |t should contain a clear statement of
pass/fail criteria. The test plan should identify the |ocation(s)
and the proposed tine planned for the tests. Al| data collected
during the test should be incorporated into the test report. Any
data not included in determning the candidate sensor's conpliance
wth the requirements of this circular should be fully explained.

(2) The test should be conducted in two phases. One phase
should be conducted in a test chanber with varying conditions
sinulated to generate drizzle, rain, snow, hail, and ice pellets.
At least 15 events (at various rates of accurulation) should be
simul ated for each of these conditions to denonstrate the above
requirements and the results should be included in the test report.

(3) The second phase of the test should be conducted at a
| ocation(s) and during the tines when there is a propensity for
drizzle, rain, snow, hail, and ice pellets and where there is a /

qualified weather observer on duty. The test report should compar
the performance of the sensor under test with the |og naintained by

the official observer at the test |ocation.

27. Thunderstorm Detection Sensor or Network. This stand-al one
sensor or thunderstorm detection network should detect the presence
of a thunderstorm within 30 nm of an airport, should locate the
thunderstorm and should provide this data in such a form that the
information can be incorporated into the AWS voice and data

weat her nmessage.

a. Performance Standards.

(1) Range and direction.  Thunderstorms within 30 nm of the
reference point on the airport should be reported. pirection is
expressed in conpass octants for distances from 10 to 30 nm

~ (2) Resolution. The thunderstorm location should be defined
within 1 nm of the Tocation of the actual |ocation of the

t hunder st orni | i ght ni ng.
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(3) Accuracy.

ref erence poi nt:

(1) Detection Accuracy. Ninety percent of all
thunderstorns identified and |ocated within this area by the

t hunderstorm sensor/network standards should have been detected by
the thunderstorm sensor/network under test.

(ii) Location Accuracy. The distance from each
thunderstorm located by the sensor standard within 10 nm of the
reference pbint, and the corresponding thunderstorm |ocated by the
sensor/network under test, should be computed. 1he RMBE of Chese

di stances accunulated during the test period should not exceed
3 nm.

(b) The standard detects strikes between 10 nm and 30 nm
of the reference point:

(1) Detection Accuracy. Eighty percent of all
thunderstornms identified and |located within this area by the
aunder st orm  sensor/network standards should have, been detected by
1e thunderstorm sensor/network under test.

(ii) Location Accuracy. The distance from each
t hunderstorm | ocated by the sensor standard between 10 nm and 30 nm
of the reference point, and the correspondi ng thunderstokm Iocate]g
by the sensor/network under test, should be conputed. The RMSE 0

these distances accunmulated during the test period should not
exceed 6 nm

(4) Fal se Reports. Not nore than 2 percent of all

t hunderstornms reported by the sensor under test should have been
caused by sources other than a naturally occurring thunderstorm

(5) Sensor/System Reporting to the AWS. The thunderstorm
sensor/network should update the AWDS once each mnute.

b. Perfornmance Tests. The manufacturer should conduct a test

program to denonstrate that the thunderstorm sensor/network neets
the performance standards under the environnmental conditions
identified in paragraph 18.
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(1) Prior to Testing. The AWS nanufacturer should devel op
and submt a test plan to the FAA for approval at the address shown
at the front of this AC.  The test plan should outline the tests to
be performed, it should clearly define the capabilities of the
sensor/network to be tested, and it should include a detailed
description of, and the capabilities of, the method that should be
used to prove that the sensor is performng in accordance wth the
performance standards (paragraph 27a). It should define the
criteria necessary for the standard(s), as well as the
sensor/network under test, to recognize a thunderstorm A ¢|ear
statement of pass/fail criteria should be included.
sensor/network proposed should only detect cloud-to-ground
lightning or if it should detect other evidence of a thunderstorm
this fact should be clearly identified. The test plan should
identify the locations and the proposed tine planned for the tests.
The test should be conducted in at |east two locations (i.e.,
reference points) where there is a propensity for thunderstormns.

- (2) Duration of the Test. The test should enconpass a'
sufficient period o ime to acconplish the followng mninmm
detection/location events to prove that the sensor/network under
test conforns with the requirenments of this circular. A
thunderstorm day is a day during which thunderstorm data are .

accumulated from the standard(s) and the sensor/network under test.’

(a) Summer Environment.  Thunderstorns should have been
detected during —at Teast 25 thunderstorm days during the sunmer
months at a location where there rs—a figh tevel of thunderstorns
generated by summertine convection activity. It is desirable that
at least 100 thunderstornms (i.e., _cellszI should have been detected
and l|located by the standard(s) during the sunmmer test.

(b) Wnter Environment.  Thunderstorns should have been

detected during "at Teast 10 thunderstorm days durin 10 of
Novenber through February at Ta cold weatrher fo catlong eere rH:ek%sé 'S

a propensity for thunderstorns associated with md-latitude wnter

storms. It is desirable that at |east 20 thunderstorns (i.e.,
cells) should have been detected and |ocated by the standard(s)

during the winter test.
(3) Thunderstorm Detection Standards. aAj| pneans avail %l
within the Test area to i1dentify and focate thunderstorns sﬁouf1 ebe

used. These "standards" should include:
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(a) Qualified Wather bserver(s). Qualified weather
. observers should be used to identify and |ocate thunderstorns
" within the vicinity of the reference point. The observer should

identify a thunderstorm in accordance with the criteria in FVH1.
. The time and the estimated |ocation (bearing and distance) should
be |ogged when identifying the existence (beginning tine) of a

t hunderstorm Once a thunderstorm has been identified, _ .
observations should be recorded every 10 ninutes. 1he ending time
of the thunderstorm should be identified. The results of these

observations should be plotted on a grid of approximately 3 nm
squares, W th the reference point in the center,_and an area
enconpassing a circle with a radius of 10 nm The scale of this
plot should be the sane as the scale of the radar echo plot. A
plot should be made every 10 minutes. Al plots for these tests
(e.g., oObserver, radar, network, system network under test) should

be based upon the same tine periods (e.g., beginning on the sane
mnute).

(b) Weat her Radar. Wather radar may be used to

identify and locate thunderstorms within the area under test. The
radar antenna should be located within 30 mles of the reference
oint. Level three and greater intensity radar echoes should,

b

/" ™hensel ves, constitute the detection of a thunderstorm Levél Pwo

adar echoes, When correlated with another standard observation of
a thunderstorm or with a report from the sensor/npetwork under test,
should constitute detection of a thunderstorm  However, 'if the
sensor/network under test does not recognize a level two radar echo
as a thunderstorm and the level two echo is the only evidence of a
thunderstorm @ thunderstorm should not be assuned to be present.
Plots of the area under test from the radar screen should be nade
every 10 minutes and should depict levels two through six radar
echoes. Plots should be nade on a grid of approximtely 3 nm
squares with the reference point as the center. 1he highest
intensity level should be narked in each grid square.

(c¢) Thunderstorm Network(s) as a Reference Standard.
Network(s) may be used to identify and |ocate thunderstorns.
Thunderstornms identified and located by a thunderstorm sensor
network should be plotted on a grid identical to the grid used for
the radar echo plot (i.e., approximately 3 nm squares on a 30 nm
radius circle, Wth the reference point as the center). Plots

should be made of the area under test every 10 m nutes.

(d) Secondary Reference Systens. The use of secondary
reference systens should be fully defined in the test plan.

—~
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(4) Execution of the Test. After the test plan js approved,
the manufacturer should perform the test in accordance with the
test plan. Al data collected during the test should be included
in the test results. Any data onitted from the results should be
fully explained. Thunderstorns identified and located by the
t hunderstorm sensor/network under test should be plotted on a grid
identical to the grid used for the radar echo plot (i.e.,
approximately 3 nm squares on a 30 nm radius circle, with the
reference point as the center). Plots should be made of the area
under test every 10 m nutes. The test plan should establish the
criteria for the system that is tested, as well as all of the
sensor/network standards, to be operational. As a mnimm in
order for a thunderstorm day to be counted in the test results, a
qual i fied weather observer should take observations and the weather
radar should be operational when testing.

(5) Test Report. A report should be prepared and submtted
to the FAA by the AWDS manufacturer, in accordance with the
requirements of this AC, to obtain certification of its AWMOS with a
thunderstorm detection, |location, and reporting capability. Dat a
obtained during this test should be analyzed as follows:
s

(a) Wthin 10 nm of the reference point. The grid plot.
obtained from the sensor under test should be matched with the grid
plots obtained from the standards (qualified weather observer, the
weat her radar, thunderstorm sensor network, etc.), for each
10 mnute increment. Thunderstorm occurrences should be matched as
previously described (e.g., paragraphs 27b(3) (ii) and 27b(4)) and
anomal i es expl ai ned.

(i) The nunber of test sensor/network
i dentifications should be conpared with the nunber of thunderstorns
identified by the standards. The percentage detection accuracy
should be conputed and conpared with the requirement in
paragraph 27a(3) (i)a.

(ii)  The nunber of test sensor/network
identifications that are in the sane or an adjacent 3 nm grid
square as the thunderstorm identified by the observer/sensor/
network standard should conpared with the nunber of thunderstormns
identified by the standards. The percentage |ocation accuracy
should be conputed and conpared with the requirement in
paragraph 27a(3) (i)b.
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(b) Between 10 nm and 30 nm of the reference point. The
, grid plots obtained from the sensor under test should be matched

wth the grid plots obtained from the standards (qualified weather
observer, the weather radar, thunderstorm sensor network, etc.) for

. each lo-mnute increnent. Thunder storm occurrences should be
mat ched and anonalies explained.

(i) The nunber of test sensor/network
identifications should be conpared with the nunber of thunderstorns
identified by the standards. The percentage detection accuracy
should be conputed and conpared with the requirenent in
paragraph 27b(3) (ii)A.

(i) The nunmber of test sensor/network thunderstorm
identifications should be counted that are in the sane, an
adjacent, or in a grid square separated by one square from the 3 nm
grid square where an observer/sensor/network standard |ocated a
t hunder st orm This nunber should be conpared with the nunber of
thunderstorns identified by the standards. The percentage [ocation
accuracy should be computed and conpared with the requirement in
paragraph 27a(3) (ii)B.

£ (c) The nunber of thunderstorns identified by the
énsor/network under test that cannot be matched with a
thunderstorm identified by the standards (i.e., false signals)
should be counted and conpared with the total nunber of
thunderstorns identified by the standards. The percentage of false
signals should not be greater than the percentage identified in
paragraph 27b(4).

(6) Basis of the reporting algorithm The AWOS
sensor/system should l|ocate and report a thunderstorm within one of
10 areas of a circle with the reference point as the center and a
radius of 30 nm, as follows:

Wthin a circle with a radius of 5 nm wth the reference
point at the center.

Wthin the circular area between 5 nm and 10 nm from the
reference point.

Wthin one of eight 45-degree clockw se sectors of the
circular area between 10 nm and 30 nm from the reference point,
beginning with the 22.5 degree radial from the reference point.

~
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(7) AWOS Report of a Thunderstorm (TS). The AWOS voi ce and
data report Shoutd—be Tm accordance wtiT the tatest Government-

furnished algorithm  This algorithm processes lightning strike
data through a 15-minute noving w ndow, i.e., each strike is

expired 15 mnutes after it is received. Wth certain exceptions
the algorithm should report a thunderstorm en two |ightning ’
strikes have been received within the 30 mle radius circle wthin

15 m nut es.

Wthin the 5 nm radius, the voiced report is "TS at the
airport."

Between 5 and 10 nm of the airport, the voiced report is " TS
in the vicinity."

Between 10 and 30 nm of the airport, the thunderstorm is
reported using the appropriate sector designation. For exanpl e
"LIGHTNING  NORTHEAST"; || GHTNING SOUTHWEST AND NORTH'; LI GHTNI'NG
EAST THROUGH SQUTH'; or "L|GHTNING ALL QUADRANTS."

When no activity is detected within the area, no report
shoul d be voiced.
N
If the thunderstorm sensor/system is inoperative, the messag.
should be "THUNDERSTORM DETECTI ON | NOPERATI VE. "

28.Freezing Rain Qccurrence Sensor.  This sensor should be capable
of defecting the occurrence of freezing rain.

a. Performance Standards. _Freezin% rain should be reported when
a mnimm 0.0 inch radial thickness treezing rain has accunul ated.

b. Accuracy.

(1) The sensor should correctly detect the occurrence of
freezing rain 95 percent of the tine.

(2) The sensor should not false alarm on frost. The s
false alarm rate should not exceed 0.1 percent when there 138 T
at tenperatures above 40°F, or when there is no precipitation.
During snow, the false alarm rate should not exceed 1 percent.

c. Performance Tests. The manufacturer should conduct a test
program to denonsirate that the sensor neets the performance

standards under the environmental <conditions identified in
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paragraph 18. As a minimum the following test conditions should
, be satisfied:

(1) Prior to testing, the AWS manufacturer should develop
. and submt a test plan for approval to the FAA at the address shown
at the front of this AC The test plan should clearly outline the
tests to be perforned, it should define the capabilities of the
sensor to be tested, it should include a detailed description of
the test procedures, and it should contain a clear statement of
pass/fail criteria. The test plan should identify the |ocation(s)
and the proposed time planned for the tests. All data collected
during the test should be incorporated into the test report. Any
data not included in determning the candidate sensor's conpliance
with the requirements of this circular should be fully explained.

(2) The test should be conducted in two phases. One phase
should be conducted in a test chanber wth varying conditions
simulated to generate freezing rain. At least 25 freezing rain
events, at various accumulation rates beginning at 0.01 inch per
hour, should be sinmulated to denonstrate the requirements in
paragraph 28b(l), and the results should be included in the test
ceport. Additionally, at least 10 snow events (at tenperatures of

£ 3°F or less) and 10 rain events (at tenperatures of 40°F) should be
.onducted (at various accumulation rates) to denonstrate that the
sensor does not provide false reports. (If false reports are
generated during the tests, additional testing should be
acconplished to denonstrate the requirements in paragraph 28b(2)).

(3) The second phase of the test should be conducted during
the nonths of Novenber through February at a location where there
is a propensity for freezing rain and where there is a qualified
weat her observer on duty. The test report should conpare the
performance of the sensor under test with the log maintained by the
official observer at the test |ocation.

29.RUNWAY SURFACE CONDI TI ON SENSOR This sensor provides real-tine
information on runway conditions to alert the pilot if the runway
is wet or if there are possible icing conditions.

a. Performance Standards. The sensor should neet the
requirements found In chapter 2, paragraph 8a of AC 150/5220-13,
Runway Surface Condition Sensor Specification Cuide. This AC may
be ordered from the Department of Transportation, Utilization and
Storage, Mi43.2, Wishington, DC 20591. The sensor should be

, capable of detecting three runway conditions: dry runway (no

t
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perceptible noisture), wet runway (visible noisture on the
surface), and possible freezing conditions (pavenent tenperature
bel ow freezing and noisture present on the surface).

b. Performance Testing.

(1) The testing should be perforned on a sensor installed in
a runway or other suitable pavenent section which is free from
chem cals, rubber buildup, or other contam nation. The pavenent
tenperature should be neasured with an infra-red thernoneter, or
other approved nmethod. The sensor should be accurate within % 1°F
within the tenperature band of 25° to 35°F. At |east
10 observations should be made under each of the conditions in
subparagraphs (i) through (iii).

(a) Dry Runway. No visible noisture is present on the
sensor.

(b) Wet Runway. The sensor is damp, wet, or flooded,
and the tenperature is above 32°F,

(c) Possible Freezing Conditions. The sensor is danp, o~
wet, flooded, covered with ice, or packed snow, while the surface.
temperature is at or below 32°F. .

(2) The sensor should be operationally tested during an
entire wnter season. The sensor reports should be visually
verified (with consideration of the effects of wind and any
chemcals on the surface) and should be accurate at |east 80
percent of the tinme in each of the three conditions (i.e., dry,
wet, and possible freezing).

30.AWO0S DATA PROCESSOR. The four principal functions of the
processor are data acceptance, data reduction, data processing, and
product dissemnation (digital and voice). The processor typically
accepts data inputs, perforns various data reduction functions,
inplements the AWOS algorithms, and prepares weather observation
reports. The processor should have the ability to provide a
conputer generated voice weather observation to a ground-to-air
radio (VOR, NDB, VHF discrete, etc.) for transmssion to pilots.

As an option, this voice nessage may also be provided to users via
an integral automatic telephone-answering device.
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a. Performance Standards.

(1) Data Reduction. The data reduction function consists of

the processing of information prior to the actual algorithm
. processing. The AWS data reduction software should include
quality control checks to ensure that the data received are
reasonable and conplete and that the associated equipnment is
working properly before the weather algorithns are perfornmed. | f
data from any sensor are erroneous, functiona”y inoperative’ or
totally mssing (e.g., the sensor |oses power, etc.), that
paraneter should be reported "missing” or rempved from the weather
observation outputs. The processor should continue to sanple the
data and, if the error condition is corrected, the weather
paranmeter should be reinserted in the AW report. As an optional
feature, an error indication light nmay be provided which should be
| ocated in an attended |ocation and should be energized when a
paraneter is reported "mssing" by the AWS. If the exanples of
data reducti on checks given in subparagraphs (i) through (v) are
not applicable to a sensor's output, the manufacturer should
propose suitable criteria. Additional criteria are encouraged.

(a) The processor should periodically check reference or
/" alibration points within the system (e.g., reference voltage,
.spirator airflow, sensor heater current, etc.) to nonitor system
oper at i on.

(b) The processor nay set upper and lower limts on the
sensor output which correspond to the normal operating limts of
the sensor or to the real-world limts of the site. This is a
gross error check that should prevent reporting the presence of
cl ouds below ground |evel, negative w ndspeeds, etc. For exanpl e,
the tenmperature sensor may have upper and lower limts of +130°F
and -60°F.

(c) The processor may set rate-of-change limts on the
sensor's output. Determ ning the maximum acceptable change in
tenperature or signal characteristics allowable over a given period
of time mght set a rate-of-change limt.

(d) The processor may examne the history of the sensor
output to detect sensor problens. As an exanple, the nmean and
standard deviation of a sensor neasurenment may be calculated every
hour and conpared to established upper and |lower limts. [f the
wi ndspeed sensor has a nean greater than 3 knots but, a standard

, deviation less than 0.5 knot, the sensor has probably

[ ‘\
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mal f uncti oned. Li kewi se, the wind direction sensor is probably
inoperative if the wind speed is above 5 knots and the standard
deviation is less than 1 degree. Oher exanples of data checks
include consistently |ow w ndspeeds, unvarying w ndspeed or
direction, lack of visibility of nmore than 5 mles for |ong
periods, a consistent cloud layer or a lack of clouds for I|ong
periods, and so forth.

(e) The processor should recognize the absence of or
| onger than expected continual static data output for each sensor,
exam ne the sensor without or after examning other sensor's
outputs, and be able to diagnose a sensor malfunction. If the
sensor is diagnosed as malfunctioning, its output should continue
to be nonitored, but its system output should be renmoved from use.
For exanple, if the wind direction output does not vary for a |ong
period of time, or if it does not nove for a nuch shorter period of
time while the w ndspeed indicates over 3 to 6 knots of wnd
motion, it would be assunmed that the wi ndspeed direction is frozen
or otherw se inoperative. If the wind direction showed changing
wind directions and yet, the w ndspeed sensor showed no w ndspeed
changes for a set period, the w ndspeed sensor has probably failed.

S
(f) The processor should be Year 2000 conpliant. g ‘

(2) Weather Algorithns. The system processor should

i npl enent standard algorithns provided by the FAA to generate the
el enents of the weather observation. An observation should be
generated each minute containing the current weather information
for all the valid paraneters observed by the Awos. If the output
is to be supplied to the National Wather Network, it should be in
accordance with the appropriate I1CD (e.g., AW/ ADAS 1CD). Copi es
of the ICD's may be obtained from the Wather Sensors product team
office at the address given in the front of the AC

(3) System Qutput. The system should generate the output

listed in subparagraph (i) with the other output formats being
provided at the manufacturer's option.

(a) Conputer-generated voice transmtted to pilots over
radio (VOR, NDB, discrete frequency, etc.).

(b) Optional telephone port for dial-up service.

(c) Optional output port for a video display.
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(d) Optional input/output port for an operator termnal.

(e) Optional output port to the national weather
net wor k.

(4) Renote Maintenance Mnitoring (RMM). All systens should
include a dial-up 1nput/7output port that provides renote access to
archived and real-time operational (i.e., weather reports) and
mai nt enance data. This port should be used to renotely enable or
disable the system or a specific sensor(s), or to set the clock,
etc. The Mai ntenance program should be designed to utilize this
RMM capability to effectively and efficiently maintain the proper
operation of the AWOS. Monitoring of the system should be
performed by a responsible office to regularly review and analyze
the archived operational and maintenance data. The nonitor shoul d
determine that all system parameters are being correctly reported,
and that the real tine clock is within the specified tolerance.

(5 Real-Time d ock. The processor should generate time as
coordinated universal tine (UTC). Typically, days, hours, mnutes,
and seconds are provided as a system output for use in system
displays, conputer-generated voice output, etc. The day should be

£ “xpressed in the Gegorian calendar. Hours and minutes should be
adicated numerically from 0000 to 2359. The clock function should
be accurate within 15 seconds each nonth. For those svystens whose
output is provided to the national weather network, A cl ock
errors in excess of 2-mnutes and 59-seconds may result in
rejection of all data.

(6) Power Cutage. The system should return to nornal
operation w thout human intervention after a power outage. The
system should not output erroneous data when power is restored, and
all weather parameters should achieve normal indications (or should
indicate "missing") within 30 mnutes.

(7) Data Archiving. The processor should retain a record of
the automated weather reports, as well as the data entered through
the keyboard, for wuse by accident investigators. The interval
bet ween archived reports should not be nore than 20 mnutes, and
the report should be retained for at least 96 hours (4 days) (i.e.
96 hours of data are archived on a last in, first out sequence). A
met hod should be provided for the retrieval of archived reports
using a floppy disk or other permanent record (e.g., a hard copy
print out) and the operator should be able to suspend the updates

an
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of the archived weather reports to freeze the data until retrieval
may be acconplished.

(8) System Constants. The followng system constants should

be either permanently installed in the processor at the factory or

placed in a tanper-proof enclosure so that they may not be changed
after initial adjustment at the site.

K

(a) Elevation of the pressure sensors (MSL) at the
installation site.

(b) Magnetic variation of the intended installation site
to the nearest degree.

(c) AWS facility identification.

(d) Algorithm constants to include the Pressure
reduction ratio or pressure reduction constant.

(e) Aert criteria, including site unique criteria.

(This feature may be changed locally by the airport manager or
other individual responsible to airport managenent.)

b. p.,erformanée Testi ng. System processing validation tests
should be perforned in three stages.

(1) The FAA supplies a listing of digital data. This data
should be input into the system processor to verify proper
operation of the algorithms. Fixed and variable data sets should
be provided to exercise the processor over the full range of
possi bl e sensor inputs and should include various overrange and

abruptly changing data to check the data reduction quality control
routines. Smal | er data subsets should be run with the processing

unit operating in extrenme environmental conditions.

(2) Analog data sets (or digital data sets, if sensor output
is digital) corresponding to the digital data in subparagraph (1)
should be input at the sensor input ports to verify accurate and
correct operation of the data acquisition process.

(3) A full conplement of actual sensor devices should be
-connected to the processor (through the data collection unit if
part of the design) and driven by actual or sinulated weather
conditions to verify accurate and correct operation of the entire
AWOS unit. The sensors should have passed their individual

Page 64




£ AC 150/5220-16C

performance/ acceptance tests.  Data outputs from the processor.
should neet the same standards of accuracy as have been established

%
for the sensors in their individual parts of this docunent.

. 31. Or. The OT includes a video display termnal and keyboard, as
well as a mcrophone that should permt the manual addition of a
voice nessage to the end of the conputer generated voice message
It is an optional conponent of the AWCS. It is normally a part of
an AWOS installed at a facility with a qualified weather gpcerver.
Tt

a. Performance Standards.

(1) Product Augnmentation.  The product augmentation function
allows an observer to initiate or change any observation product.

A specific "editing" password should control access to this

function. Manual entries of weather phenonena not automatically
observed should be placed in the remarks section of the
observati on. In the case of a sensor failure or an incorrect AWS
out put, an operator should have the capability to replace the
incorrect parameter value with a mssing symbol. Ay observer
should have the capability to:

~ p y

(a) Prepare a "manual" observation using the |atest
known weat her paraneters.

(b) Manually prepare a corrected observation, either
from scratch or by editing a previously dissem nated product still

accessible in nenory.

(c) Mnually edit any observation (before release for
di ssem nation) by override of AWS paranmeters, or cancellation of
AWOS paraneters, addition of new data, or cancellation of the
entire product.

(d) Add to the voice nessage. Typically, the OI should
have the capability to manually input a voice nessage (30 seconds
mnimum to the end of the conputer-generated voice nessage when
the AWDS is installed at a nontowered airport. However, when
installed at a towered airport, the AW should have the capability

to manually input a voice nmessage (i.e., weather remarks plus NOTAM
information) of at |east 90 seconds duration to the end of the

conmput er-generated nessage.

*

—~
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(2) Security. If an OT is a part of the AWDS system it
should be designed to prevent wunauthorized persons from entering
data into the system The system should require the operator to

enter a successive series of codes in response to system queries
prior to allowing-himher to proceed with the entry of data.

(3) Periodic Data Validation. Wwere an OI is used to nodify
the weather report, all manually entered data should be _
automatically time tagged by the system  The data should be valid

until the next hourly or manually input observation. In order to
retain the nmanually entered data in the system the operator should
be required to revalidate his/her "on-the-hour" observation. If no
data is to be changed, the operator should be able to acconplish
the revalidation using a sinple procedure. The data should then be
tagged with a new |-hour limt. If the AWOS is installed at a

towered airport and has the capability for input of at |east 90
seconds of voice to the end of the weather observation [(1) (iv)],
the manually entered NOTAM information should not be automatically
time tagged by the system

b. Performance Testing. The AWS nanufacturer should test the
O to denobnstrate that the unit:

(1) D splays the nost current AWS observation.
(2) Retrieves archived data.

(3) Has an editing capability to include rejection of
erroneous inputs.

(4) Should provide nmaintenance diagnostics data and perform
mai nt enance di agnostics when called for in the system design.

(5 Has adequate AWDS/ OT conmunications security.
(6) Has a manual voice entry capability.

32.VOICE SUBSYSTEM  The voice subsystem should provide high
quality conputer-generated speech for output of the AWS

observati on. A high level, error-checking scheme should be
incorporated to prevent erroneous outputs. The voice subsystem
should also provide the speech for the local ground-air radio
broadcast and for telephone dial-up users. An optional feature is

the capability for the addition of a manually input (analog) voice

P
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nessage from the OI at the end of the conputer-generated voice
nessage [par 3la(l) (iv)].

a. Performance Standards. The voice subsystem should have the
. following Tfeatures:

(1) The voice output should be a balanced, |owinpedance
driver providing a mninmm of one mlliwatt of power into a 600-ohm
line. The output anplitude should be adjustable to a nomnal O0-dbm
output or a nomnal mnus 13-dbm output.

(2) The voice nessage should be output continuously wth
approximately a b5-second delay between the conpletion of one
nessage and the beginning of the next.

(3) If the voice nessage is in process of output when the
new AWOS observation is received, the output nessage should be
conpleted without interruption. Voice transnission of the new AWS
observation should begin upon conpletion of the next delay tine.

(4) The quality (clarity and phrasing) of the autonated
//"S\EeeCh should provide high intelligibility when broadcasting using
x| ephone and ground-air radio transmitters.

(5) The format and sequence of the voice nessage should be
in accordance with Order 7110.10, Flight Services Handbook. The
document may be purchased from the Superintendent of Docunents,
U.S. Government Printing Ofice, Wshington, DC 20402. When an
weat her paranmeter is reported missing or onmtted due to a disabled
or inoperative sensor, as determined by internal AW checks, the
voice report should be "(paraneter) MSSING" e.g., "WNDSPEED
MSSING" "CLOUD HEIGHT MSSING " etc. The UTC time of the
observation should be given after the location identification.

(6) If the valid data update is not received prior to the
start of the next voice transmission, the last valid data set

received should be used to conpose the voice nessage. Failure to
n

t
t he

receive a data update for nmore than 5 mnutes should result i
termnation of the voice output and generation of a failure

nmessage. In this event, the AW should output the nessage
"(station identification) automated weather observing system

tenporarily inoperative."

(7) As an option, the voice system nmay contain an autonatic
, telephone answering device that should permt user access to the
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voi ce message via the public telephone system  The inconing call
should be answered prior to conpletion of the second ring, and the
audio signal in progress at the tine the call is received should be
placed on Iine. The voice subsystem should autonatically

di sconnect when the weather observation has been conpletely
transmitted tw ce. Typically, the telephone-answering device
should have the capability to answer five calls at a time with no
loss of audio signal strength or intelligibility. The m ni mum
requirenent is that the system answers a single call.

(8) The voice system should contain a headset/speaker jack
for monitoring the voice output.

(9) The voice quality should not be degraded when output on
a VOR, NDB, or other NAVAID.

‘b. Performance Testing. As a mininum the manufacturer should
denonstrate the following voice unit capabilities:

(1) A capability to generate all conbinations of words
corresponding to possible AWS output reports.

(2) The ability to detect communication transmssion errors

data loss, and that it should cease voice transm ssion after |oss
of updates.

(3) It should respond to dial-up requests for voice data.

(4) If the OT is offered as an option, it should transmt
manual |y input voice nessages at the end of the AWS observation.

(5) The frequency response of the conputer-generated speech
(i.e., voice quality) should be conpatible wth the frequency of

the intended transm ssion nedium (i.e., VOR NDB, VHF radio or
t el ephone).

33 . ELECTROMAGNETIC | NTERFERENCE (EMI) PROTECTI ON. The AWDS is to
be designed to mnimze susceptibility to EML and operate
successfully in the conplex electromagnetic environment of an

airport. The AWS should not cause interference to existing
systems. Should interference caused by the AWDS occur, the system
woul d be shutdown until the problem is resolved by the owner/

i nst al | er/ manuf acturer.
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34.TRANSIENT AND LI GHTNI NG PROTECTI ON. AWOS equi pment  shoul d be
protected against damage or operational upset due to lightning-

i nduced surges on all sensor input l|ines, sensor supply lines, and
incomng power and data comunications lines (as well as audio and
keying circuits when transmssion of the voice nessage is provided

by other than an integral VHF transmtter). Equi prent (i ncl udi ng
electrical circuits of fiber optics nodens) and personnel should be
protected from lightning currents and voltages, from power |ine

transients and surges, and from other electromagnetic fields and
charges. AWOS nmanufacturers are encouraged to design and install
lightning protection systenms in accordance with this AC, FAA
Standards 019 (Lightning Protection, Gounding, Bonding and
Shielding Requirements for Facilities), 020 (Transient Protection,
G ounding, Bonding and Shielding Requirements for Equipnment), and
the Lightning Protection Code, NFPA 78, for all equipnent and
structures. NFPA 78 may be obtained from the National Fire
Protection Association, Inc., 1 Batterymarch Park, P.O Box 9101,
Quincy, MA 02269-9101.

a. Ceneral.

(1) Cone of Protection. Al equipnment, including antennas,

£ Msors, and obstruction lights that are tower nmounted, should be

Y

Ltthin a maximum 45 degrees cone of protection provided by an air
term nal . The air termnal should be connected to the earth
el ectrode grounding system The structure of steel towers nay
serve the function of down conductors provided the air termnal and
grounding cable connections are made as defined herein.

(2) Materials. Al materials should be Underwiters
Laboratory (UL)-approved for the purpose used, except where
specific requirements or exceptions given herein apply. Down
conductors should be a soft-drawn stranded, bare copper cable
wei ghing approximately 215 pounds per 1,000 feet. Down conductors
should always be routed in a downward direction and bends should
have an 8-inch or greater radius. Down conductors should be
attached to the tower at approximately 3-foot intervals.
Substantial electrical and nechanical connections are required
between air termnals and down conductors, and between down
conductors and the below grade earth electrode grounding system

b. Earth Electrode Gounding System New earth grounding
systens should be provided and installed, or existing earth
grounding systens should be upgraded as necessary. These grounding
systens should consist of driven ground rods or buried plates and

~
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buried interconnecting cables. Al site grounding conductors

should termnate or directly connect to the earth ground system
Buried cables should interconnect adjacent earth grounding systens
within 30 feet of each other. The earth electrode grounding system
configurations should depend upon the geological conditions at the
site, with very extensive systens justifiable in areas wth high

’

soil resistivity and frequent |ighting damage. Gound rods should
be copper clad steel, UL-approved, lo-foot mninum length, 3/4-inch
m ni num di aneter, pointed end or coupling type, as necessary. Tops

of driven rods should be at least 18 inches below grade |evel.
Separation between rods at a site should be at least equal to their
driven depth and preferably at twice their depth where space
permts.- Gounding plates should be 20-gauge mninmum sheet copper
and at least 2 feet by 2 feet in size. Gounding cables used to

i nterconnect ground rods or plates should be bare copper of the
sane size as the largest down conductor required for the site.

G ounding cables should be installed a mninmum of 18 inches below
grade |evel. Al steel materials used to anchor guy wres should
be interconnected using split bolt connectors and No. 6 AWG bare
copper grounding wre. Simlar bonding junpers should be connected
around guy wire couplings and fittings. \Were driven poles or

foundation piers are required to support towers, earth grounding
cabl es should be installed. ’ '

c. Gounding. G ounding should be provided to conduct |ightning
charges, power faults, and unbal anced currents, to elim nate st atic
and electromagnetic charges, and to provide an equal potential

reference for the operation of equipnent. Al netallic structures,
encl osures, conduit, cable arnor, and conductor shielding should
have a direct, identified path to the earth electrode grounding

system The grounding path should be provided by a separate
groundi ng conductor or by bonding netallic structures or enclosures
wth a separate conductor to the earth electrode grounding system
Al grounding conductors should be routed as directly as possible
wi thout |oops, excess length, or sharp (less than 8-inch radius)
bends. Al'l  equi pment enclosures, housings, cases, cabinets, and
racks should be grounded by an equipnment grounding conductor
provided and installed in accordance with the NEC (NFPA-70), except
that conduit and other power circuit enclosures should not be used
to serve the purpose. A separate equipnment grounding conductor
should be provided and installed wth each power circuit. The
neutral conductors for power circuits should not be grounded in or

by any equipnment or at any point in the system except at service
entrances as defined by the NEC At service entrances and at main

di sconnect circuit breaker boxes serving this purpose, the power
/'\\

Page 70




AC 150/5220-16C

neutral conductor and the equipnent grounding conductor should be
common and connected directly to the earth electrode grounding
system  The grounding electrode conductor should be unspliced and
routed separately wthout |oops, excess length, or sharp (i.e.,

l ess than 8-inch radius) bends. Al signals transmitted by
interface lines or landlines should be balanced two-wire signa
lines or an individual ground return conductor should be routed
with each signal line. A third wire nmay be routed with two-wire
signal lines to serve as ground return or reference. The outer
conductors for all coaxial, twinaxial, and triaxial cable should be

grounded at equipnent, antennas, and bul kheads and not isolated at
any point.

d. Bondi ng. Bonding is the nechanical and electrical connection
of metal materials, wres, and cables for the |ow inpedance
conduction of currents and electromagnetic energy. The
effectiveness of |lightning protection, transient protection,
grounding and shielding depends upon the quality of bonding
connecti ons. Therefore, high quality bonding should be designed
and inplemented into the AWXS and its installations.

e. Shi el di ng. Shielding should be provided to protect equipnent
and interface lines (all signal data, control, nonitoring, power
lines, and cables) from lightning currents and discharges.

Shielding should also provide for the containnent of interference
and signals produced by equipnment and to protect susceptible
equi pnrent from related environmental signals and interference.

f. Conductor Segregation, Separation, and Routing. The

segregation, separation, and routing of all lines, cables, and
conductors should be designed by the installer to mnimze the
coupling of [lightning currents, transients, surges, and

i nterference. AC power lines, signal lines, and grounding cables
should be segregated and routed separately and not installed in the
sane trench or conduit. The parallel routing of these types of

cables should be avoided and, where necessary, should conform to
NFPA- 78 code. To the extent feasible, all crosses should be at
right angles.

g. Transient and Surge Suppression. All transients and surge
arrestors, suppressors, circuits, and suppressors required at
service entrances to existing buildings and shelters, and
conmponents required for the system and equi pment should be
furnished and installed by the nanufacturer.
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CHAPTER 4. AWOS SYSTEM NAI NTENANCE AND OPERATI NG REQUI REMENTS

35.INTRODUCTION. This chapter, along with the information in
Chapter 3, provides the FAA's mninmum desired and naxi num
acceptable operating standards, tolerances, and references for a
conmm ssioned non-Federal AWS system It also provides the nininum
checks that should be made and the naxinmum intervals between

checks.

36.SYSTEM PERFORMANCE VERI FI CATI ON TESTI NG System performnce
verification testing 1s acconplished to ensure that the system is
neeting its-desired performance paranmeters and assure others that
it is doing so.

a. To be able to ensure and assure, the FAA should first obtain
reasonably accurate and reliable systenms through type acceptance
procedures and, then, be able to nmaintain the system by
acconplishing valid performance verification checks at sufficient
intervals to obtain and maintain user confidence in the systems
per f or mance.

b. To provide and maintain a system that the user accepts as a
source of dependable and reliable information, the FAA should
acconplish valid system performance verification checks and be able
to conpare the results to valid repeatable verification references
and standards. The FAA needs to repeat these checks at select tine
intervals to mnimze, to the maxinmum practicable extent possible,
any failures or deviations outside acceptable tolerances between
checks.

c. The FAA needs to comunicate to the user how it is trying to
provide this reliable service and how it plans to maintain this
servi ce. If the design and maintenance procedures are adequate,
the actual system performance reliability wll show positive
results and continued user confidence in the FAA's system and
mai nt enance procedures concept wll be assured.

d. The FAA recognizes that practical and econom c considerations
i mpact the acconplishment of system verification testing, but if
conprom se is necessary, it needs to be decided on the side of
performance assurance and user safety.

e. If nore background information about the FAA' s maintenance or
preventive maintenance concepts for FAA-owned systens is desired,
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pl ease refer
Cener al

37 .NON-FEDERAL AWOS STANDARDS,

to the FAA's (Order 6700.20()), or
Mai nt enance Handbook

for

TOLERANCES, AND REFERENCES.

Or der
Alrway Facilities.

6000.15B,

Non-

Feder a

a. Non-Federally owned AWDS systens are not
required for
FAA-owned meteorological/AWOS equi pnment
found in FAA Order

tighter
equi prent .

b. The
neet
par anet er

c. |If
tighter
found.

st andar ds,

than those found in Chapter

t ol erances

"maxi mum operating
the mninmum conmm ssioning and operating

a manuf act urer
tol erances to be net,

tol er ances,

than are

6560. 130.

d. Table 1 shows non-Federal

r ef er ences.

Cbstruction
l'ights

W ndspeed (with
nmovi ng parts)

Wnd direction
w th noving
parts)

Tenperature

Dewpoint
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and

t ol er ances”

has specified and
these wll

references that

simlar

shown

expect ed
FAA- owned AWOS

received approval
be checked and

may be different
3 as opposed to this chapter.

to neet

tol erances are

in Table 1 should
requirenents

for that

for
recorded as

AWOS standards, tolerances, and
TABLE 1
Standards, tolerances, and references
REFERENCE or Desired Initial Maxi num
STANDARD Operating
Tol erance Tol erance
Vi sual All lighted fﬁ | east one
It

WS calibrator Ref. speed +/- Ref. speed +/-
for W ref. & 1.5 knots 5 percent
beari ngs
Align vane with +/- 3 degrees +/-5 degrees
ref. direction
k.

Compare with
St d.

Compare with

+/- 1 degree F

+/- 2 degrees F

+/- 2 degrees F

+/-3 degrees F
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CHECK REFERENCE or Desired Initial Maxi mum
STANDARD Qperating
Tol erance Tol erance
St d.
15 to 75
per cent

Hum dity & 30
to 120 degrees

Aspirator F-an Manual  result If fan fails, Same as initial
temp & DP go
m ssi ng
Day/ Ni ght Manual  result Bl ock optics & see change in
see Vis vis distance
di stance chg
Visibility Vis. Cal. +/- 3 percent +/- 5 percent
paddl e ref. of ref. of ref.
Ti ppi ng bucket Manual check 10 tips=10 3 or 10 tips =
(if used with counts |evel 3 or 10 counts,
vis. Sen.) bucket | evel
Ceiling Target or Mg Target range Max/ min. check
Ref or max/mn +/- 50 ft. by reflect Tx
check Sig back into
Rx.
Bar onet er Compare with +/- -005 inHg +/- .02 inHg
St d.
system Conpare with +/- 15 sec. +/- 45 sec.
clock (Time) GPS or WA
Failed, i noperative renove any same as
i noperative sensor out put sensor input to initial, wthin
sensor _ _ i ndi cation ACU DCP, & check type accepted
check.(This is shoul d go that OUTPUT peri od.
not a sensor *missing” goes m ssing

accuracy check)

38.PREVENTIVE MAI NTENANCE (PM CHECKS AND SCHEDULES. Chapter 4
al so Tists the m ninum performance verification checks that should
be perfornmed and the maximum intervals between checks.
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a. Mnimim suggested daily, weekly, or nonthly

checks,  The

follow ng aural

possi bl e.

these m nor

or visual checks are suggested, if

Locally available airport personnel nmay

mai nt enance functions because of their

in the AWXS systenis operation at that particular

(1)

(2) Check video display screen for

(daily

or

economi cal |y

agree to perform

vested interest
airport.

Check obstruction lights (daily or weekly).

weekl y) .

(33 If aradio is available, listen to AWS
or nonthly)

(4) Call

mont hl y)

AWCS tel ephone and see if it answer

m ssing sensor info.

broadcast (weekly

s (weekly or

b. Mninmum quarterly PM’'s. The followng preventive maintenance

checks should be acconplished by
technician holding verification authority for

quarterl

ensure

all sensors,
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t he assigned nmaintenance
the system at

y intervals (90 + 30 days).

(1) Visit facility and acconplish a visual inspection to
integrity of the AWDS equipnent and site |ocation.

(2) Visual check of obstruction |ights.

(3) Visually inspect all sensors and AWOS assenblies. G ean

| enses, and other parts, as needed.

(4) Check all sensors for accuracy of readings with respect
to existing conditions.

(5) Check
(6) Check
(7) Check
(8) Check
(9) Check
(10) Check

accuracy of tenperature and dewpoint sensors.

calibration of visibility sensor.
accuracy of baroneters.

video display termnal, keyboard,
system time and reset as needed.

AWOS tel ephone operation.

(11) Aurally check AWOS radio transm ssion.

and archiving.

P
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(12) Make other checks as necessary or requested by the
manuf acturer or the FAA to ensure continued reliable operation of

the specific system equipnment involved.

c. Mnimum initial and annual verification checks.

- . . '|'he
foll omNg preventive mai ntenance checks snould be acconplished by

the assigned nmaintenance technician holding verification authority
for the system during initial conmm ssioning checks and on an annual
basi s. Annual PM5 is scheduled on a 12 nmonth interval and should
be acconplished during the nonth it is scheduled or, if necessary,
during the preceding or following nmonth. The npaxinum tolerance is
12 nonths + 60 days.

(1) Acconplish all quarterly preventive maintenance checks.

(2) Wnd direction - Check freedom of movement manually;
check direction accuracy by holding vane on reference direction
mar k. Record the wind direction reference and the wind direction

read.

(3) Wndspeed - Check freedom of novenent and a reference

speed near the nmid-to-upper-range of the sensor.  Record both the
w ndspeed reference and w ndspeed read.

(4) Tenperature « Conpare against a calibrated standard.
Compare and record both the standard tenperature read and the AWDS

tenperature read.

(5) Dewpoint = Conpare against a calibrated standard.
Compare and record both the standard dewpoint and the AWOS

dewpoi nt .

(6) Aspirator Fan - If the fan fails, the tenperature and
dewpoint sensor readings should go mssing. Record SAT or UNSAT
oper ati on.

. (7) Barometer - Conpare baronmeter readings against a
calibrated standard. Record standard and baroneter readings.
Compute standard altimeter reading and conpare to AWDS altinmeter
r eadi ng. Compute standard altimeter reading using the method in

Mai nt enance of Aviation Meteorological Systens and M scellaneous
Aids, Order 6560.13B, chapter 5, paragraph 258, altinmeter Setting

I ndicators, and conpare to AWOS altinmeter reading. Record standard
and AWOS altinmeter readings.

~(8) Visibility - Conpare visibility readings to blocked
"receiver and calibration device referencé readings. Record all
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r eadi ngs and references. Check day/ ni ght swtch to see if it
changes state and actually changes visibility distance indicated.

(9) Heated tipping bucket - (if required for visibility

calibration) Ensure tip bucket is clean and |evel _and number of
tips recorded equals nunber of tips generated. Record nurber — of

tips used as a reference and nunber of tips recorded.

(10) Ceilometer - Check reference target distance if system

is designed to enable this check. Reflect transm tteg si gnal %aCk
into receiver to check system for nininmum ceiling. ecord reading
seen and reading expected. If needed, blocking the receiver nmay

check the nmaxi mum ceiling.

(11) "Mssing" Sensor - Check that a frozen or totally

I noperative sensor W ll have its output reported mssing or renoved
from the long line and |ocal outputs.

(12) Remarks capabilities - Enter test remarks, ensure they
are accepted and provided to user, and then delete.

(13) Check transnitter operation - Check frequency, power
output, VSWR, percent of nodulation, and aural quality.

(14) Tel ephone -~ Answers on second ring, is clear, provides
two complete messages, and disconnects.

(15) Check UHF transmitter/transceiver (if wused) -
frequency, power, VSWR percent of nodulation or frequency
devi ation, receiver sensitivity, receiver quieting,/ etc.

(16) Check other sensors as required.

(17) Make other checks requested by the manufacturer, tbhe_
sponsor, or the FAA as required by the specific system To obtain
valid references ensure the readings continue to neet these

references, and allow documented assurances to be provided to the
user.

39 . REQUESTING_EXCEPTIONS TO M N MM REQU REMENTS. ~ MBnufacturers

are encouraged to inprove system reliability, accuracy, and
verification nethod testing. A manufacturer may request an

exception or variance from an FAA mninmum desired maintenance check

or interval. The request should include supportive docunentation of
showi ng performance information obtained during actual field use
the system or sensor. The manufacturer shoul submt requests and

supporting docunentation with regard to paragraph 8 of this AC
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The FAA may also reevaluate these checks and intervals wth respect
to actual system performance docunented.

a. The FAA will review these requests with respect to the actual
docunmented field performance data and, at the sane tineg, i th
understanding of and proper regard for system assurance wth an
docunent ati on needs.

b. Mnufacturers are to understand that it is the FAA's intent
to inmprove system reliability and reduce naintenance costs.
the FAA may not be able to approve a request because of the neL}s,lcFo’
for the manufacturer to provide recurring system assurance

documentation.

c. The FAA's intent is to ensure that dependable AW systens

are provided for our users. The FAA will strive to type accept
only systems that nmeet functional needs and recommend ‘that they be

maintained in a manner that wll provide user confidence. o
encourages cooperation in that endeavor from the rranufacture-m A:rﬁ‘f‘

system owners.
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