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conditions may be shown by environ-
mental tests, design analysis, or ref-
erence to previous comparable service 
experience on other airplanes. 

(f) As used in this section, ‘‘system’’ 
refers to all pneumatic systems, fluid 
systems, electrical systems, mechan-
ical systems, and powerplant systems 
included in the airplane design, except 
for the following: 

(1) Powerplant systems provided as 
part of the certificated engine. 

(2) The flight structure (such a wing, 
empennage, control surfaces and their 
systems, the fuselage, engine mount-
ing, and landing gear and their related 
primary attachments) whose require-
ments are specific in subparts C and D 
of this part. 

[Amdt. 23–41, 55 FR 43309, Oct. 26, 1990; 55 FR 
47028, Nov. 8, 1990, as amended by Amdt. 23– 
49, 61 FR 5168, Feb. 9, 1996] 

EFFECTIVE DATE NOTE: By Amdt. 23–62, 76 
FR 75760, Dec. 2, 2011, § 23.1309 was revised, ef-
fective Jan. 31, 2012. For the convenience of 
the user, the revised text is set forth as fol-
lows: 

§ 23.1309 Equipment, systems, and installa-
tions. 

The requirements of this section, except as 
identified in paragraphs (a) through (d), are 
applicable, in addition to specific design re-
quirements of part 23, to any equipment or 
system as installed in the airplane. This sec-
tion is a regulation of general requirements 
and does not supersede any requirements 
contained in another section of part 23. 

(a) The airplane equipment and systems 
must be designed and installed so that: 

(1) Those required for type certification or 
by operating rules perform as intended under 
the airplane operating and environmental 
conditions, including the indirect effects of 
lightning strikes. 

(2) Any equipment and system does not ad-
versely affect the safety of the airplane or 
its occupants, or the proper functioning of 
those covered by paragraph (a)(1) of this sec-
tion. 

(b) Minor, major, hazardous, or cata-
strophic failure condition(s), which occur 
during Type Inspection Authorization or 
FAA flight-certification testing, must have 
root cause analysis and corrective action. 

(c) The airplane systems and associated 
components considered separately and in re-
lation to other systems, must be designed 
and installed so that: 

(1) Each catastrophic failure condition is 
extremely improbable and does not result 
from a single failure; 

(2) Each hazardous failure condition is ex-
tremely remote; and 

(3) Each major failure condition is remote. 
(d) Information concerning an unsafe sys-

tem operating condition must be provided in 
a timely manner to the crew to enable them 
to take appropriate corrective action. An ap-
propriate alert must be provided if imme-
diate pilot awareness and immediate or sub-
sequent corrective action is required. Sys-
tems and controls, including indications and 
annunciations, must be designed to minimize 
crew errors which could create additional 
hazards. 

§ 23.1310 Power source capacity and 
distribution. 

(a) Each installation whose func-
tioning is required for type certifi-
cation or under operating rules and 
that requires a power supply is an ‘‘es-
sential load’’ on the power supply. The 
power sources and the system must be 
able to supply the following power 
loads in probable operating combina-
tions and for probable durations: 

(1) Loads connected to the system 
with the system functioning normally. 

(2) Essential loads, after failure of 
any one prime mover, power converter, 
or energy storage device. 

(3) Essential loads after failure of— 
(i) Any one engine on two-engine air-

planes; and 
(ii) Any two engines on airplanes 

with three or more engines. 
(4) Essential loads for which an alter-

nate source of power is required, after 
any failure or malfunction in any one 
power supply system, distribution sys-
tem, or other utilization system. 

(b) In determining compliance with 
paragraphs (a)(2) and (3) of this section, 
the power loads may be assumed to be 
reduced under a monitoring procedure 
consistent with safety in the kinds of 
operation authorized. Loads not re-
quired in controlled flight need not be 
considered for the two-engine-inoper-
ative condition on airplanes with three 
or more engines. 

[76 FR 75760, Dec. 2, 2011] 

EFFECTIVE DATE NOTE: By Amdt. 23–62, 76 
FR 75760, Dec. 2, 2011, § 23.1310 was added, ef-
fective Jan. 31, 2012. 
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INSTRUMENTS: INSTALLATION 

§ 23.1311 Electronic display instru-
ment systems. 

(a) Electronic display indicators, in-
cluding those with features that make 
isolation and independence between 
powerplant instrument systems im-
practical, must: 

(1) Meet the arrangement and visi-
bility requirements of § 23.1321. 

(2) Be easily legible under all lighting 
conditions encountered in the cockpit, 
including direct sunlight, considering 
the expected electronic display bright-
ness level at the end of an electronic 
display indictor’s useful life. Specific 
limitations on display system useful 
life must be contained in the Instruc-
tions for Continued Airworthiness re-
quired by § 23.1529. 

(3) Not inhibit the primary display of 
attitude, airspeed, altitude, or power-
plant parameters needed by any pilot 
to set power within established limita-
tions, in any normal mode of oper-
ation. 

(4) Not inhibit the primary display of 
engine parameters needed by any pilot 
to properly set or monitor powerplant 
limitations during the engine starting 
mode of operation. 

(5) Have an independent magnetic di-
rection indicator and either an inde-
pendent secondary mechanical altim-
eter, airspeed indicator, and attitude 
instrument or individual electronic 
display indicators for the altitude, air-
speed, and attitude that are inde-
pendent from the airplane’s primary 
electrical power system. These sec-
ondary instruments may be installed in 
panel positions that are displaced from 
the primary positions specified by 
§ 23.1321(d), but must be located where 
they meet the pilot’s visibility require-
ments of § 23.1321(a). 

(6) Incorporate sensory cues for the 
pilot that are equivalent to those in 
the instrument being replaced by the 
electronic display indicators. 

(7) Incorporate visual displays of in-
strument markings, required by 
§§ 23.1541 through 23.1553, or visual dis-
plays that alert the pilot to abnormal 
operational values or approaches to es-
tablished limitation values, for each 
parameter required to be displayed by 
this part. 

(b) The electronic display indicators, 
including their systems and installa-
tions, and considering other airplane 
systems, must be designed so that one 
display of information essential for 
continued safe flight and landing will 
remain available to the crew, without 
need for immediate action by any pilot 
for continued safe operation, after any 
single failure or probable combination 
of failures. 

(c) As used in this section, ‘‘instru-
ment’’ includes devices that are phys-
ically contained in one unit, and de-
vices that are composed of two or more 
physically separate units or compo-
nents connected together (such as a re-
mote indicating gyroscopic direction 
indicator that includes a magnetic 
sensing element, a gyroscopic unit, an 
amplifier, and an indicator connected 
together). As used in this section, 
‘‘primary’’ display refers to the display 
of a parameter that is located in the 
instrument panel such that the pilot 
looks at it first when wanting to view 
that parameter. 

[Doc. No. 27806, 61 FR 5168, Feb. 9, 1996] 

EFFECTIVE DATE NOTE: By Amdt. 23–62, 76 
FR 75760, Dec. 2, 2011, § 23.1311 was amended 
by revising paragraphs (a)(5), (a)(6), (a)(7), 
and paragraph (b), effective Jan. 31, 2012. For 
the convenience of the user, the revised text 
is set forth as follows: 

§ 23.1311 Electronic display instrument sys-
tems. 

(a) * * * 
(5) For certification for Instrument Flight 

Rules (IFR) operations, have an independent 
magnetic direction indicator and either an 
independent secondary mechanical altim-
eter, airspeed indicator, and attitude instru-
ment or an electronic display parameters for 
the altitude, airspeed, and attitude that are 
independent from the airplane’s primary 
electrical power system. These secondary in-
struments may be installed in panel posi-
tions that are displaced from the primary po-
sitions specified by § 23.1321(d), but must be 
located where they meet the pilot’s visibility 
requirements of § 23.1321(a). 

(6) Incorporate sensory cues that provide a 
quick glance sense of rate and, where appro-
priate, trend information to the parameter 
being displayed to the pilot. 

(7) Incorporate equivalent visual displays 
of the instrument markings required by 
§§ 23.1541 through 23.1553, or visual displays 
that alert the pilot to abnormal operational 
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