AC 120-37
DATE lo/w7&

DEPARTMEST OF TRAXSPORTAMINN
Federal Aviation Administration
Washington, D.C.

FAR GU DANCE MATERI AL

Su bjoet : OPERATI ONAL AND A ORNESSS SARPREWATL OF ArRBORNE abE3GA
RRDIONMAY TRRITION SYSTENS AS ASKIE MEARS OF OV GZRIMATIIER
mORGIRANGE NAVI GATI ON

1 PURBOSE. s advi sory circul ar establishes an acceptabl e neans,

but et whe wnly neans, of obtaining airworthiness and operational approval
of Airborne QMAS& Navigation Systems as a sole means of [ong range

navi gation for operations eohucted outside the United States i n accordiaes
with FAR 121, 123 or large aircraft operated under FAR 135.2. R

2. REFERENCES. Feékrall Avi ation Regul ations gFAR) 121,355, 121.389%, 121.103,

121120, 121.40%, 121.400, 121.413%, 121.414, 121.433, 123.27,
135.2, 21.111, 25.130M, 25.1309, 37.205 x65 A% 120-3X,, AC 120-33.

3. INFORMATION.

a. OMEGAis aradio navigation systemwhich uses a worldw de netwarik
of very lowfrequency signal s from ei ght groundHassedi transmtters. ‘e
principal attributes of the OMBGA systemare the high degree of signal
stability and |ow signal attenuation which produce reliable position
information over great distances. Experience has shown airborne OVEGA
equigenit i s capabl e of producing accurate navigation information.

B. Various methods of signal processing are used by different namw
facturetrs t 0 devel op position information &d navigation gui dance (i.e.,
thesitey,hyperbolic, single frequency, 3.4 KC tracker, etc.).. Since these
variations in processi nlg net hods exist, each design should be eval uated
and approved individual ly. Wen OVEGA systens meet the provisions des-
cribed below, they may be used as sole nmeans of |ong range navigation for

tiemss i n oceani ¢ and/or renote | and areas where adequate accuracy
and reliability have &#n denonstrated. U.S. Navy VLF Comumicaitions
stations may be utilized to supplenment OMBEA navigation sol utions.
However, the U S. Navy VLF stations are not dedicated to navigation
and their signals may not be available at all times. Therefore, systems
approved in accordance with this circular should be capable of operating
on OMERA signal s al one.
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c. Thik advisory circular is divided into twm sections. wr first
section deal s with the airworthiness approval under FER 25, and t he seeond
section deals with operational approval under FAR 121.

d. CQuidance concerni ng conplliance wi th FAR91.20 regardi ng t he Notith
Atlartik (NAT? M ni mum Navi gat i on Perfanmamce Specifications (MNES),, and a
g%gragptmn of the applicable airspace, is contained in Advisory Grcular

e. 'His circular only addresses dual OMEBA installations. Installa-
tions which propose to use one aMEEA®BYStem in canbiinaitiom with one or
nore other types of sensors or units should be evaluated on an individual
basiisl, consi dering t he performance of the pppeddd syst em

SECTIGAN1 - A TIRWERTHININISS SPRIVAL

4] GENERAL. Rpplbaits desiring airuirthiesss approval of dual airborne
OMitA navigation systens in accordance with this advisory circul ar shoul d
contact the appropriate FAA Wégiomel Engi neering and Manufacturing Ofice
at least 30 days prior to start of the evaluation for processing a supple-
nental type certificate (8€) or type certificate (¥)) amendnment. A dual
OMEGA instal lation includes twmrecelver processor units, tWb *control.; -
display units, and two antennas.

5. MW NAVFUNCTT GIMSINFICESSARY WHEW/ USED FdR BOSITTAVRIKING

3D Xir? MEANS O NAVI GATTON.  Dbdal i ndependent WMERA navi gation systems
used as a posifion-fixing device or positiidn-keeping device and sol e means
of navigation shoul d nmeet the performnce requitemenits of FAR37.205 _
(TSOC-94) ti t | ed Wadrbame aMPRARecei Vi Ng Eguijpment;™ particthudly section
three of Radi o Yébnniedl Gomiissiionm f Or kepomalitics Bocmentt No. Db
entitled"M ni mumPerformance Standards Airborne oMedA Reeein ing Equipesait”
dat ed March 19,197&. Wen installed in aircraft, the system shoul

satisfy the follow ng conditions:

a. SystemData Inputs and Functions. The system should provide a
nmeans of entry for at least the folTowng data inputs and functions:

1) Present position (initialization, reiinitialiizatiiom and updat e)

2) twipediMts

(3) Heading, wind and TAS; or track and gikound speed; or other
external information required for operation in the sedbidafy mede (dead
reckoni ng)

@ Tinme

ésg) Dat e

6) Desel ection and reselection of any station. Autexmatic
delslelt;alcti on and reselection is acceptable i f shown tb be effective and
reliable.

~ (7) Lane ambi guity resol ution. Autanaitiic lane ambiguity

resolution 1s acceptable if shown to be effective and reliable.

2
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b Systems Displlaghe system should provide a means of
di spl ayi ng totdre operator the foll owi ng information:

(1) Present position
2 Tinme
§3§ Date
4) Synchroni zation Status _
(5) Station(s) deselected - station(s) selected
(6) Time and position recall in event of pawet failure for up
to 7 mnutes - _ o ,
. (7)) Anpuimiiesitiion when systemis not operating in the prinary
OME®2A navi gat| on fibde .

. (8) A warning by adequate visual or aural signals of system
failure, malfunctions, power interruption, lack of synchronization or
operation without adequate signals
9) Coordi nates of waypoints

) Baatimgg and di st ancebet ween waypoiinits

) Deviation fromdesired course
2) Distance and tine to go to sel ected waypoinit

)

4) Drift angle

Track angl e and/or error
15) Wnd, True Airspeed (1#9) and Heading; or Track and
G ound S{)eed (68) '

s s

16) Stations currently being utilized to determne position

17) Steering information on the horizontal situation indicator
(HSID) or e%w valent _ _

(18)) Conftiirmeitiiom of data i nsertion

60  EQU PMENT | NSTALLATI ON.

a, Location of OMEGA Displays and Controls. System controls and
data display should be visible fo, and usable Dy each pilot while seated
at his duty station if the equipment i S to be operated by the pilot.

h. Failure Protection. Any probable failure of the airborne GHESA
naviigaitiiom Syst emshoul d not derogate the normal operation of equi
connected to it nor shoul d sexxdl operation of oMEGA result in failure or
degraded pertbonanee of interfaced equipnesnit. Li kew se, the failure of
interfaced equipmenit shoul d not render an oM#@A systeminoperative.

e. Eiviosmenitall Conditions. The@W#cAe gquppreattsisbobiidbe capabl e
of performng its intended function over the environmental ranges expected
to be encountered in actual operations. The RPCA Destament No. DJ-160
shoul d be utilized for appropriate guidelines.

d. Elestomaggbtiat nterference. The OVEGA navigation systemshoul d
not be' the source of objectionable el ectromagnetic interference, nor be
adverr]selly af ffect ed by electompyaétic i nterference fromot her equtipmenit
in the aircraft.
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e. Antenna Performance. The antenna design and installation shoul d
minimize the effects of precipitation (p) static and other noise or disturb-
ankess.

f. Dynamic Respensess. The system omewdtiion shoul d mit be adversely
affectet Dy aircraft maneuvering 62 chamgls in attitude encountered in
nor mafl" operati ons.

System Controls. The syst emeontrolls shoul d be arranged to provide
adequgte protection against inadvertent system turnoff.

h. Preflight Test. A preflight test capability should be provided to
informthe TTight crew of system status,

i. Arcraft Electrical Power Source. One OMVEGA system should be
installed so that it receives electrical %&t friom a bus that provides
maxi numreliability for operation of the equigwsit Wit hout jeopardizing
essential or emergency |oads assigned to that bus. The other OMEGA system
shoul d be installed so that it receives pawer froma different bus that
provides a high degree of reliability. Any electrical gamer transient,
including in-flight selection of another source of Powet for either OMEGA
system shoul d not adversely effect the operation of either OMEGAY%pgé .

3. bweer Interruption to the Orega System.

y) After a power interruption of 7+ 2 seconds, the @E@e%nm;p
ment shoul d aut omati cal |y resynchroniize and teme nor mal operation wi thin
3 mnutes without Operator intervention.

(2) After a pawer interruption of greater than 7 seconds and up
to7 mnutes, the OMM;Aequﬁmelt shoul d ei t her autcmmatrically resee rdrmal
operation (including proper lane resolution) or, retain the last "power-on"

GA equigsenit position and time for display on eammasd. A battery, if shown
to be of sufficient capacity, may be used to performthis function.

k. Steering Qutputs. The GMBGA systemshoul d provide steering
outputs. to the autopiTot and/or horizontal situation indicator or equiivia-
| ent so that the equipmentt i nterface i s conpaitibke.

1. Arplane Flight Mainual. The Airplane Flight Manual shoul d eontaiin
the fol |l ow ng information on the GRFGA equiipirait:

(1)) Notmadl procedures for opspdting t he equiipiest;

(2) Equiipmenit operating | imtations; _ _

(3) Emergency/ abnormal operating procedures (if applicable).

(4) Procedures for reacquiring the propet | ane after powet outages.
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1. SYSTEWAQOLRAQYy. The system shoul d meet the accuracy stipulated for
L& range navigati on sysséna i n FAR 37.205 (TSO C-34) per ( Exvibet
Section Il mera. 3.8),.

8. beMONEIRATION OOPERFORMBEEE. An applicant f Or approvall of @hal adMPsA
naviigaitiiom systeminstalTation shoul d show that the installed OMEGA system
can denmonstrate adequate performance by a edmbadation of ground and flight
eval uations defined bel ow

a. Gound Eval uati on.

(1)) After installation, an operational/functional check shoul d be
perforned to demonstrat e corgattiibility betivedn t he oMiGA systemand aircraft
electrical and electronic systems. This test should be conducted with all
el ectrical/electronic equipment operating normally on aircraft pussr. A
ground |ocation should be selected that mnimzes the presence of external
ellectromagieiiic’ |inwsf fseacee. |n addition, it should be denonstrated that
the OMEGA equimmmnit will not adversely affect other systems to which it
my be connected, i.e., air data, autopilot, flight director, and ewmgpess
system

: (2?]) The OVEGA vel oci t{; and heading (or track) information pre-
seited on the Control /Di splay Unit and ot her interfacing imstrunents) skoilld
have teasohxzlle conparison to the primary indications on other flight deck
instrunemiss. Dring these tests the pri mar%/ vel ocity and heading Inputs to
the OMEGA systemshoul d be sliewed t hrough their operati ngi range to assure
conpatibility of input tointerfaced equipnesit. Tis eval uation may be
conducted in flight.

(?) Displays of all data basic to the installed QMAEA systens
shoul d be demonstrated to show no instability or discontinuity when utilizing
those stations identified by the systenms as usable and necessary for navi-
gation. This evaluation may be conducted in flight.

b. Flight Evaluation.

(1) The OVEGA navigation systemshoul d be checked in flight to
determne that the design and installation criteria are net. ALl nodes of
operation should be funcﬂonally checked. The Airplane Flight Manual peo-
eedures shoul d be eval uated in ||?ht_ i ncl udi ng abnormal and emergency
procedures. This eval uation shouldinclude: teiinitialliizaftion, | ane
ambiguity resolution, etc., during normal and adverse conditions,

I nterfaced equiipmenit shoul d be eval uated to assure proper operation.
Normal flight maneuvering should include 180* turns for verifying
dynami c respoite,

(2) Twe aphllicant for airworthi ness approval shoul d provide
data frem sufficient flights in the anticipated area of intended use to show
that the QMEEN navi gation systemcan be used to meet the accuracy
requirenments stipulated for long range navigation systems in FAR 37.205
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(PSOC-94) i .e., RICA Do-164, Section |11, para. 3.8. Consiideraition
shoul d be given to tine of day, season, station outages, station geonetry
and poor signal to noise ratio.

(3) It should be demonstrated that operation of the system does
not inpose an unacceptable workload in a normal in-flight environment on
the flight crew. miis aspect should receive careful scrutiny relative tb
crew wakdkoeed during power outages, dead reckoni ng (DR) aperatiion and
detecting/resolving lane ambiguities.

(4) The Dead Reckoni n% (DR) tnode shoul d be eval uat ed to. detei—
mne the maximum period for which interimuse is pernissible. That
i nformation should be included in the Aitplane Fl i ght Manual .

NOTE. Evaluation of a specific operator's procedures should be aceomBlished
under Section || tpatatdoddl Epprawel .

9.4, REEIMED.
SECTION 2 -0BERARTDORAILPRPRRIH/AL

20, CENERAL.

a. The basic requirements under FAR Part 121 for en route navigation
facilities are containedin Sections 121.103 and 121.124..

b. wpbl emits desiring operational approval for use of dual OVEGA
systems should contact the Air Carrier District Ofice, Flight Standards
District Office or General Aviation District Ofice charged with the
admnistration of their opeedtimg certificate a mninumof 30 days
prior to the proposed start of evaluation flights.

21. REQUEST FOR CPERATIONNALMRREXM.. The request shoul d contain the
felll ebwiag nf or mat 1 on:

a. Evidence of an FAA Airworthiness Approval of the system including
a description of the systeminstallation.

bl Experience.

(1) Prior to presenting the initial request, an operator shoul d
have accunul ated sufficient exFeri ence Wi th the equipment to establish a
history of the accuracy and reliability of the system proposed for use. The
applicant may include previous or related operational experience of other
operators, using the sane eguippait on the sane type aircraft, and opera-
tional experience gained during type certification or supplemental type
certification of the aircraft. Once a particular system has received an
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equipnert appoaedl, eval uation and approval in subsequent same type
aircraft installations my be adjusted to avoid duplication of part
of the accuracy and reliability data gathering process involved in
the issuance of the original approval.

. (2) A conprehensiive sunmary of any flight experience which
will establish a history of adequate signal coverage during day or
night operations, accuracy, |ane ambiguity detection/resolution, and
service reliability shoul d be proviided t 0 show conpetency in the
proposed operation and maintenance of the equi pnent.

C. Pro revisions tothe opesitions Manual describing all
normal and abnormal system operating procedures, flight crew error
protection procedures including cross-checking of data insertion,
detai | ed netthiods for continuing the navigation function with partial
or eamjplete ampawystemfailure and reacquiring the proper |ane after
any pawer out ages, and procedures for continuing operations in the
event of a divergence between systens.

d Proposed revisions to the M ni num Equiigment Li st ( VEL)
concerni ng OMEGA,, wi th appropriate justification.

e. Alist of operations to be conducted using the system ecnfiatuhirgy
an analysis of each with respect to signal reception for ground synchroni-
zation and en route operation, signal absorption by the Geenland icecap,
sufficient redundancy of signal coverage to permt continued operation
during station outages, procedures for opmaétiim? in areas of magnetic
canpass unreliability (if applicable), availability of other en route
ai ds, and adequacy of gateway facilities to support the system For
the purpose of this advii Grcular, a gateway is a specific naviga-
tion fix where the use of the long range navigation system comesices
or terminates.

f. Procedures for timely dissem nation of OMizA NOTAM i nf or mation
t 0 ererm@nbers.

g A training program curriculum to include initial and recurrent
train&g and checking for those ereweaiissrs Who are to operate the

QNEEA equipesait.

~h. Aaoutline of the maintenance programfor the equipneait, i ncl uding
traiining of naintenance personnel, positioni n? of spares and test equiipient,,
mai ntenance manual revision procedures if applicable, and the other means
of eemplliiance with the requirements of Subpart L of FAR Part 121.
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22. BQUIPMEMT AND BOIBNEIT TNSTALIATICN.

- a.  aveeawavigation systens should be installed in accordance Wth the
ai rworthi ness approved system installation requirements.

b If evaluation flights are nade in operations on which a Ion? range
navigation systemis required, a nawgauon system al ready approved for the
operator under Part 121 should be used as the primary nmeans of navigation.

23. TRAIN NG PROGRAMS.

a. Initial training programs should include the follow ng:

. (1) Instruction regarding responsibilities of flight erewnghbetrs,
di spat chers, and maintenance personnel.

. %}) FoA/t hose crefdnanbers wWho are to operate the OVEGA equiipmentt
(pilots and navigators, as appropriate), instruction in the follow ng:

o (a) Description of the OMEGA network, airborne system
description, limtations, and detection of malfunctions.

(wy Normall operating procedures including preflight prege -
dures and testing, data insertion and cross-checking, en route procedures
including periodic cross-checking of systemposition display and ogaiak S&in
bet ween systens,

(¢) Updating procedures, if applicable.

. . (& opepdtions i n areas of magnetic compass unreliability,
i f applicable.

@ Abnormal and emergency procedures including: airborne
conditions, procedures for assessing and resolving divergences between
systems, and procedures for reacquiring the proper lane in case of pewsr
outages in excess of 7 seconds,

. () A review of navigation, including flight ﬁl anning and
appl i cabl e neterollegy as necessary, if not addressed in another approved
training program

(&) asppibdtiem of terninal and/or gateway systemerrors.
b, Procedures for operating the CWA®A navigation system should be
imenapé&ased i nto the recurrent training programfor those crewnenbers
who are to operate the OMEGA equiipment: (pilots or navigators, as appropriate).
e. For flight erewnenbers (pilots or navigators, as appropriate)

Wi t hout previous OMEGA experience, the training and qualification program
shoul d include an infliight qualification check based on the training program

8
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Aceanpl ishrenit of such training duri nP eval uation flights is acceptabl e.
Sufficient flight crews considered fully qualified by the applicant should
be observed in flight br the FAA to deternine the overal |l effectiveness

of the training and qualification pm?mn Flight crews possessing current
operational experience with the installed Gkl equipmenit need only receive
training specifying any differences in procedures created by usi ng oMBGA
as a sole means, if applicable.

d. Annual line checks as required by FAR 121.440 shoul d include a
check of oMiGA operating procedures. Required annual checks of flight
navi gators should al so include a check of ®MEGA operating procedures.

24 ACCURASY ANDREEIARBILTYY . The appl i cant shoul d show:
a. That an adequate inflighit service reliability rate, stated in terns

of inflight nean tine between failures (MBF), is in existence, with no
significant unresolved problens remaining.

b. That in the areas of proposed operation the GEB®a navi gation system
meets kecuraey requi renents stipul ated for OMEGA navigation systems in
the airworthiness section of this circular. [|f the systemis proposed to
be operated in areas requiring special navigation requirements (i.e.., MES),.
the accuracy required for those areas nust also be denonstrated. Systemé
whi ch beseane exceedingly inaccurate without displaying a warning indication
shoul d be included in the accuracy accounting. Systens which display a failure
warning and are subsequent|y shut down or disregarded should be included in the
accounting of failed systens in paragraph 24a, but excluded from the accuracy
accounting.

¢. That @EEA navigation systens which are subject to |ane anbiguity
have a reliable neans of reacquiring the proper |ane.

d. That the owmeca Sol e neans systens can neet navigation separation
tequirdesits and have sufficient signal redundancy to eontiinue navi gation
during oMBGA station outages, yliipesit having the capability to process
the U'S. Navy VLF signals may utilize that feature to refine OMEGA
information to assist in meeting this stipulation.

. e. fHat within the proposed area of operation, navigation capability
is not predicated on the dead reckoni ng (DR) nadde, and t hat an)é.interi m
operation in DR does not degrade navigation accuracy and reliability
beyond that required to comply w th ATC requirements.

25. EVEUATIGNRROGRANANDF FIAIARPPRRAOVAL .

a. Prior to final approval for the use of OMBGA as a sole means of
long range navigation, a thorough evaluation should be made of the operator's
trarning programand a flight evaluation should be conducted by FAA personnel.
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A flight evaluation should be requested as a part of the apPIication for
operational approval for the use of @HBA as a sole means of |ong range
navi gation.

b ‘e evaluation should ensure the adequacy of operating procedures,
traini ngpresyeanss, availability of terminal, gateway, area and enroute
ground-based navigation aids, operational accuracy, equigpment reliability,
and acceFtable mal ntenance procedures. QMEGA equiipmenit oper ations shoul d
be closely anal yzed to ensure that an unacceptabl e widkdaed i s not | nposed
ugon the flight crewby the use of the GMBPEN equiipment i n normal and
abnormal operations.

c. The applicant should provide data from sufficient flights which
denonstrates the ability to use the particular type of OMEGA as a sole neans
sKsten1|n operations so that the requirenents of FAR121,103and121,221f or
the area of intended operation are net.

~d After the evaluation is cqohmeedd, Faaapproval is indicated
b% i ssuance of operations specifications, or amendments thereto, authorizing
the use of dual omecaas a sole neans of [ong range navigation in the areas
in which operations were denonstrated. Approval 1s limted tb those opera-
tions or areas where conpiiance Wi t h FAR 121 requi rement s was denonsitgaited.

e. The operations specifications should contain applicable |imtations
or special rexr-aeaits needed for particular routes or areas, and, where
necessary, a itise of a sufficient auwber of OVEGA ground transmtters
required to be in operation to provide the necessary anount of signa
redundancy.

)

\?J". A, FERRARESE

Act i ngDirecttorq Flight Standards Service
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