Federal Aviation Agency [ACNO: 254
Al RCRAFT

EFFECTIVEE ¢

SUBIEETT 2 | NERTI ALNAVI GATI ON SYSTEMS (I NS)

1. PURPOSE. This circular sets forth an acceptable means for eomplyifng With
rul es governing the installation of inertial navigation systems kn ttans-
port category aircraft. Oher criteria which will afford a denonstration
ef conpliance with applicable requirenents are also acceptable,

2. KEFERENCES. Federal Aviation Regul ations 25.130m, 25.1308, 25.1431, and

3. DEFINITIONS. For the purposes of this advisory circular, the follow ng
definitions apply:

a. Inertial Navigation System (INS). A self-contained navigation
system which provides airplane position and other significant
navigation information in response to signals resulting from
inertial effects on conponents within the system

b. Sole Means of Navigation. The navigation system installation used
exclusively and wi thout any other navigation data inputs, onwhich
specific operations under the applicable operating rules are
predi cat ed.

C. %onal Navi gati on System Anavigation systemnot required for
e operation af, or used in the predication of aircraft operations.

4. Dl SCUSSI ON. Existing guidelines for evaluation of airborne navigation
systens do not provide adequate criteriafor usein deternining the
airworthiness of INS installations. The criteria contained in this
circular are directed toward the unique features of INS installations
and anesganes of denonstrating conpliance with the applicable rules.

5. ACCEPTABLE MEANS OF COVPLI ANCE (I NS AS SOLE MEANS OF NAVI GATI ON DURI NG

A STGNFI CANT PORTI ON OF FLEGHT). Wen installed for use as the sole
nMeans ef navigation aduring a significant portion of flight, the INS

installation is acceptabl e under thereferencedregulations if =
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a. it provides, in readily usable form thefollow ng:

(1) valid ground alignmentat alll | atitudes appropriate for
intended use of the installation

(2) a display af alignnent status to the flight crew
(3D the present position of the airplane, in suitable coordinates,
(4p information on destination(s) or waypoiintt position

(5) thedodiomaation needed to gain and nmaintain desired track and
to determne deviation fromdesired track.,

(6D theinformation needed to determne the estimated tine of
arrival (ETA).

b. its accuracy in the inertial node is =

(1) appropriate for the specific air route structures in which it
Is to be used. Specifically, the INS instaYlaitiien accuracy
appropriate for use overthe North Atlantic is obtained by
limting cross-track error toa maximum of + 20 nautica
mles and al ong-track ermorto a maxi mum ef-4 25 nauti cal
m | es.

(2) determned on a 95 percent probability basis for flights of
typical durations, on selected routes, and at appropriate
| atitudes (including the highest for which certification is
sought), over the representative speed and altitude range
An acceptabl e conbination of |aboratory data and flight
dermonstrations may be used for this determnation.

(3D based upon a conparison of INS installation readout at
destinations with position fixes obtained by visually sighting
ground reference points and/or by using other navigation equip-
ment (such as LOBMY, TACAN, VOR, DME, or ground radar),

(4D specified in the airplane flight manual for duration of time
representative of intended use.

c. for INSinstallations that do ndt have menory or other in-flight
alignment neans, a separate electrical power source (independent
of the main propul sion system)is provided which can supply, for
at least 5 mnutes, enobgh power (as shown by analysis and denon-
strated in the airplane) to naintain thel NS in such conditiem t hat
its full capability is restored upon reactivation of the norma
electrical supply.
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dg 'upon occurrence of reasonably probable failures or maifunctions
within the system =

(1) the equi pment provides, by visual, nechanical, or electrica
output signals, indications of the invalidity of output

data, or

(2) the equipnent provides such visual, nechanical, or electrica
output signals, or devices, as nay be required to pernmt tSe
flight crew to detect significant deviations between simlar
systems or the invalidity of output data from a"stinglle system

e. a reasonably probable failure ormalfunction’ within the system does
not result in loss af the aircraft's required navigation capability.

fg the system alignment and/or navigation conputer functions are not
invalidated by normal aircraft powetinterruptions and transients.

g5 1t is not the source or cause of objectionable radio frequency
interferemee, and i s not adversely a¥fecited by radi o frequency
interference from other aircraft systens.

hy the FAA approved airplane flight manual, or supplement thereto
includes pertinent material as required to define the normal and
emer gency operating procedures and applicable operating limta-
tions associated with INS performance (such as maximum |atitude
at which ground alignnent capability is provided). |

60 ACCEPTABLE MEANS O- OOMPLEANCE (I NS USED WETH OTHER MEANS OF NAVI GATI ON).
Wien installed tfor use in association wth other navigation services,

such as VOR/DME, the INS installation is acceptable under the refer-
enced regulations if it satisfies all conditions set forth in para-
graph 5 of this circular, except the onein subparagraph 5.c.

70 ACCEPTABLE MEANS OF CMRPILINNCEE (| NS AS AN OPTI ONAL | NSTALLATION). When
Installed as an optional installation, the INS installation is

acceptabl e if -

a. It functions properly in the aircraft,
b. there are no unsafe features
c. it presents no hazards tothe operation of the aircraft.

di it causes no derogation of performance of systems in other aircraft
or ground facilities.

Director .
Flight Standards Service

Par 5



AC 254 Page 3
2/18/66

dg 'upon occurrence of reasonably probable failures or maifunctions
within the system =

(1) the equi pnent provides, by visual, nechanical, or electrica
output signals, indications of the invalidity of output

data, or

(2) the equipnent provides such visual, nechanical, or electrica
output signals, or devices, as maybe required topermt tSe
flight crew to detect significant deviations between simlar
systens or theinvalidity of output data from a"singlle system

e. a reasonably probable failure or malfunction within the system does
not result in loss af the aircraft's required navigation capability.

fg the system alignment and/or navigation conputer functions are not
invalidated by normal aircraft powetinterruptions and transients.

g5 1t is not the source or cause of objectionable radio frequency
interference, and is not adversely a*fecited by radi o frequency
interference from other aircraft systens.

hy the FAA approved airplane flight manual, or supplement thereto
includes pertinent material as required to define the normal and
emer gency operating procedures and applicable operating limta-
tions associated with INS performance (such as maximum |atitude
at which ground alignnent capability is provided). |

60 ACCEPTABLE MEANS O OOMPLEANCE (I NS USED WIH OTHER MEANS OF NAVI GATI ON).
Wien installed for use In association wth other navigation services,
such as VoM, the INS installation is acceptable under the refer-
enced regulations if it satisfies all conditions set forth in para-
graph S of this circular, except the one in subparagraph S.C.

70 ACCEPTABLE MEANS OF CMRPLINNCEE (| NS AS AN OPTI ONAL | NSTALLATION). When
Installed as an optional installation, the INS installation is
acceptabl e if -

a. It functions properly in the aircraft,
b. there are no unsafe features
c. it presents no hazards to the operation of the aircraft.

di it causes no derogation of performance of systens in other aircraft
or ground facilities.

Director _
Fl i ght StanBarxds Service

Par 5



