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1. Purpose. Thisadvisory circular (AC) provides an acceptable means, but not the only means, for
obtaining and maintaining gpprova of operations in Category 111 Landing Weether Minimaand low
vighility tekeoff including the ingtdlation and gpprova of associated aircraft sysems. It includes
additional Category 11l criteriaor revised Category |11 criteriafor use in conjunction with Head-up
Displays, satdllite navigation systems, low visihility takeoff guidance systems, Wide-body Fail Passive
operations and use of Category |11 during certain engine inoperative operations. Thisrevison aso
updates and incorporates provisons of the former AC 20-57 into AC 120-28.

This revison incorporates changes resulting from the first steps toward international al westher
operations (AWO) criteria harmonization taken by the Federd Aviation Adminigtration (FAA),
European Joint Aviation Authorities (JAA), and severd other regulatory authorities. Subsequent
revisons of this AC are planned as additiond al weether operations harmonization items (AHI) are
agreed and completed by FAA JAA, and other regulatory authorities.

L. Nicholas Lacey
Director, Hight Standards Service
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1. PURPOSE. Thisadvisory circular (AC) provides an acceptable means, but not the only means, for
obtaining and maintaining gpprova of operations in Category 111 Landing Weether Minimaand low
vighility takeoff including the ingtdlation and gpprova of associated airborne systems. ThisAC is
applicable to Title 14 of the Code of Federal Regulations (14 CFR) part 121, 135 and 125 operators.
Certain aspects of this AC are gpplicable to 14 CFR part 129 operators. Many of the principles,
concepts and procedures described also may apply to 14 CFR part 91 operations and are
recommended for use by those operators when applicable. Mandatory terms used in this AC such as
"shdl" or "mugt" are used only in the sense of ensuring applicability of these particular methods of
compliance when the acceptable means of compliance described hereinisused. This AC does not
change, add or ddlete regulatory requirements or authorize deviations from regulatory requirements.

CANCELLATION. AC 120-28C, dated March 9, 1984, and AC 20-57A dated January 12, 1971, are
canceled.

2. RELATED REFERENCESAND DEFINITIONS.

2.1. Related References. Title 14 of the Code of Federa Regulations (14 CFR) part 23,

section 23.1309; part 25, sections 25.1309, 25.1322, 25.1581, and 25.1583; part 91,

sections 91.175 and 91.189; part 121, sections 121.579, and 121.651; part 125, sections 125.379,
and 125.381; part 129, section 129.11; and part 135, section 135.225.

Unless a specific reference is made to a particular version of arule or AC, current editions of the
following AC' s should be used:

AC 23.1309-1, Equipment, Systems, and Ingtalation in Part 23 Airplanes
AC 25-7A, Hight Test Guide for Certification of Trangport Category Airplanes
AC 25.1309-1, System Design Andysis

AC 120-29, Criteriafor Approving Category | and Category Il Landing Minimafor 14 CFR
Part 121 Operators

Standard Operations Specifications Parts A and C,

FAA Order 8400.8, Procedures for Approval of Facilitiesfor FAR Part 121 and Part 135 Category
[11 Operations

FAA Order 8400.10, Air Transportation Operations Inspector’ s Handbook

2.2. Definitions. A comprehensive st of definitions pertinent to Category 111 gpproach and landing
and low vighility takeoff isinduded in Appendix 1.

Page 1
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Within this AC, Runway Visud Range (RVR) vaues are specified in units of feet (ft.) unless otherwise
noted (e.g., meters (m)).

Where vighility minima are stated in both feet and meters (e.g., RVR300 (75m)) using vaues other than
those identified as "equivaent” in standard operations specifications, it isintended that the RVR vauein
feet goply to minima specified in feet, and the vaue in meters apply in Sates specifying their minimain
meters.

Minimatypicaly used for low vishility operations including a minima converson table where applicable
are provided in the operations specifications shown in Appendix 7.

Inthis AC, where the term “RNP Level” is used, it may be consdered to be equivaent to the term
“RNP Type’ typicaly used in some current ICAO and other authority references. The term “RNP
Leve” isused in the U.S. to match various RNP gpprova documents (e.g., AFM’s) dready in
widespread use, and to reserve use of theterm “RNP Type” for future anticipated RNP applications.

3. BACKGROUND.

3.1. Major Changes Addressed in thisRevision. This AC includes additional Category |1l criteria
or revised Category |11 criteriafor usein conjunction with Head-up Displays, satellite navigation
systems, low vighility takeoff guidance systems, Wide-body Fail Passive operations and use of
Category 111 during certain engine inoperative operations.

This revision aso updates and incorporates provisions of the former AC 20-57 into AC 120-28, since
provisons of the former AC 20-57 are directly related to and dependent on criteria provided in this
AC.

This revision incorporates changes resulting from the first seps toward internationa al westher
operations (AWO) criteria harmonization taken by the Federal Aviation Adminigration (FAA), the
European Joint Aviation Authorities (JAA), and severd other regulatory authorities. Subsequent
revisons of this AC are planned as additiond all wegther operations harmonization items (AHI) are
agreed and completed by FAA and JAA, or internationdly.

3.2. Relationship of Operational Authorizationsfor Category Il and Airborne System
Demonstrations. Takeoff and landing weether minima are approved through applicable operating
rules, use of agpproved instrument procedures and issuance of operations specifications. Airworthiness
demongtration of airborne equipment and systems is usudly accomplished in support of operationd
authorizations on a one time basis at the time of Type Certification (TC) or Supplementa Type
Certification (STC). Since operating rules continuously apply over time and may change after
airworthiness demondtrations are conducted, or may be updated consistent with safety experience,
additiona Category 111 credit or constraints may apply to operators or aircraft as necessary for safe
operations. Airworthiness demonstrations are based on the particular operational and airworthiness
criteriain effect a the time a type design certification basis is established for aparticular TC or STC.

Page 2
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Subsequent operationd authorizations may congtrain capabilities originadly demonstrated based on
current operationd regulatory policy and experience. The main body of this AC contains criteriarelated
to operationd approva and Appendix 2 and Appendix 3 are the primary source of airworthiness
criteria. Nothing in this AC isintended to preclude an operator from proposing and demongtrating to
the FAA the ability to operate to Category 111 minimawith a different equipment configuration; or
dternaively to an RVR minimalower than that presently described in this document.

3.3. Applicable Criteria. AC 120-28C, dated March 9, 1984, and AC 20-57A dated

January 12, 1971 are canceled. Except as described below, new airworthiness demondtrations or
operationd authorizations should use criteriaof AC 120-28D. Airworthiness demonstrations may use
equivaent JAA criteriawhere agreed by FAA through the FAA/JAA criteria harmonization process.

In generd, the provisions of the main body of this AC outline concepts, objectives, and provisons
necessary for operators. The gppendices contain definitions, abbreviations, airworthiness demongtration
provisons typicaly gpplied in conjunction with type certification, technica information necessary for
airworthiness or operational assessments (e.g., atmospheric/wind models, obstacle clearance criteria) and
examples of operationd authorizations (e.g., sample Operations-Specifications (OpSpecs)). Certain
criteriarelaed to airworthiness assessment are included in the main body of the AC primarily to address
the tatus and dligibility of previoudy certificated in-service aircraft for current authorizations (e.g., status of
service bulletin compliance for continued or new authorizations, demongtration provisions gopplicable to "in-
sarvice' arcraft).

Operators decting to comply with this AC's revised criteriamay receive the applicable additiona
credit(s). Aircraft manufacturers, operators or modifiers may eect to demondtrate that their aircraft
meet the revised criteriato seek additiond credit for any particular operation (e.g., HUD ingtdlation) or
for al operations addressed by this AC (e.g., incorporation of a general compliance statement related to
AC 120-28D, ingtead of reference to the former canceled criteriaof AC 120-28C). However, aircraft
demondrated to earlier criteriamay continue to be approved for Category 111 operations in accordance
with that earlier criteria, and applicants may continue to make reference to the fact that an earlier
demonstration was based on that previous criteria

(eg., inthe ARM). Aircraft manufacturers, modifiers or operators seeking authorization provided for
only inthis AC must, however, use gpplicable criteria of this AC (e.g., for RNP based missed gpproach
obstacle criteria, meet pertinent provisons of Appendix 9). To get a particular authorization cited by
this AC, the operator need only meet the provision or provisions applicable (e.g., RVR600 fail passve
landing minima may be authorized per 4.3.8 for presently authorized airborne systems meeting previous
criteriawithout regard to Appendix 3 criteria).

4. OPERATIONAL CONCEPTS.

4.1. Classfication and Applicability of Minima. Landing minimaare generdly classfied by
Category I, Category 11 and Category 111 (e.g., see ICAO Annex 6 references, and the associated

Page 3



AC 120-28D 07/13/99

ICAO Manua of All Weather Operations DOC 9360/AN910, 2nd Edition, 1991). AC 120-29 (as
amended) addresses Category | and 1. This AC addresses Category I11.

Takeoff minima are usudly classfied by RVR or meteorologicd vighility, and other factors (e.g., aircraft
characteristics).

Although awide variety of norma and non-normd dtuations are consdered in the design and gpprova
of systems used for Category 111, Category I11 minimaare primarily intended to gpply to normal
operations.

For non-normal operations, flightcrews are expected to take the safest course of action appropriate for
the Situation, including congderation of normd landing weether minima. When aircraft systems have been
demongtrated to account for certain non-norma configurations (e.g., an approach with an engine
inopertive) flightcrew may take into account thisinformation in assessing the safest course of action.

4.2. Takeoff. Takeoff minimums are included in standard operations specifications. ThisAC
addresses criteriafor takeoff in low vishility conditions where additiond arcraft equipment is provided
to assg the pilot in alow vighility takeoff, or is required to assure safe operations when using minima
bel ow vaues acceptable for exclusive use of visud reference.

Standard OpSpecs list minima acceptable to FAA for manua control based exclusively on visud
reference.

Authorization of takeoff minimabelow the level supported by use of visud reference done requires use
of aguidance system which has been demondgtrated to provide an acceptable leve of performance and
satisfactory workload for the minima gpproved, with or without use of visud reference. The
performance and workload assessment of such a system must have considered any compensation that
may be introduced by the pilot for particular guidance system characteritics (e.g., coping with adight
localizer Sgnd offset during initid runway dignment) or concurrent pilot use of the guidance system with
limited or patchy visud references.

Systems intended to be used at or above the minima authorized for visua reference done (eg., asa
supplement to manua control) may be used if demondtrated to be:

1) Safeinnorma use, and

2) If thereis no unacceptable increase in pilot workload or Sgnificant adverse effect on crew
coordination, and

3) If the system isunlikdy to introduce asgnificant hazard if afalure or degradation of the system itsdlf
occurs, and

Page 4
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4) If the system is unlikely to introduce a Sgnificant additiond hazard if other potentid falluresin the
arcraft occur (eg., enginefailure, eectrica component failure), and

5) A falure or anomay in aNAVAID(s) used does not introduce a significant hazard.

Authorized minimafor such sysems may be no lower than that specified for manua control using visud
reference aone.

If low vishility takeoff operations are predicated on the use of RNP, then the provisions gpplicable to
RNP gpply only following liftoff, after passng 35 ft. above the published devation of the runway.

A proof of concept demondtration is necessary for initid authorization of takeoff minimaless than
RVR300 ft./75m.

Criteriafor demondration of sysems digible for takeoff minima beow the level supported by use of visud
reference alone are found in section 5.1.3 for operationd authorization or Appendix 2 for systems
proposed for arworthiness demonstration.

4.3. Landing.

4.3.1. Conceptsand Objectives. Category Il landing minima are classified as Category Illa,
Category Il1b or Category Illc. Definitions of these categories are provided in Appendix 1. Visud
conditions encountered in Category 111 operations range from visua references being adequate for
manua control during rollout (e.g., Category 1118) to visud references being inadequate even for taxi
operations without specia visua reference enhancements or suitable synthetic references. For any
Category |11 operation, the airplane and externd system requirements established (e.g., pogition fixing)
should be compatible with any visud reference requirements that are specified.

Category |11 operations may be conducted manuadly using Flight Guidance Displays, or automatically
using gpproved autoland system or with Hybrid Systems which employ both automeatic and flight guidance
dements. |If the particular Hight Guidance Display depicts flight director or other command guidance it
may be gpproved in accordance with this AC, or equivalent. Situationa Hight Guidance Displays may be
used if the Proof of Concept (PoC) is satisfactorily demongtrated. When an automatic system is to be the
primary means of control the use of that system should not require pilot intervention. The meansfor crew
intervention must be provided, however, in the unlikely event the pilot detects or strongly suspects
inadequate system performance (e.g., the pilot determines that an automatic landing cannot be
accomplished within the touchdown zone). If a Hybrid system is employed, then the primary mode of
operation must be autometic to touchdown, with manua control used only as an aternate meansto
complete the operation.

To be gpproved for Category 11 operations, the airplane and its associated systems should be shown to
be capable of safely completing an approach, touchdown, and rollout and permitting a safe go-around
from any dtitude to touchdown following any failure condition not shown to be extremely improbable.
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Cockpit design, instrumentation, annunciations and warning systems, should be adequate in combination
to assure thet the pilot can verify that the aircraft should touch down within the touchdown zone and safdly
rollout if the controlling vigihility is reported at or above gpplicable minima. Systems based on automatic
control to touchdown, or touchdown and rollout and manudly flown flight guidance system (e.g., HUD),
have been approved by FAA. Other concepts may be acceptable if Proof of Concept [PoC] testing can
demondtrate an equivalent or greater level of safety as presently specified for approva of autometic
sysems (e.g., hybrid syslems or vision enhancement systems).

To be gpproved for Category 11 operations, the airplane and its associated systems should be shown to
be able to perform to the necessary level of accuracy, integrity, and availability. Thisistypicaly shown
initidly during airworthiness demondration, is confirmed during the operationa authorization process,
and is monitored by the operator on a continuing bas's.

Category 111 operations are predicated on meeting requirements for Category 11, or equivaent, for that
portion of the gpproach prior to 100" HAT (see the current version of AC 120-29 for gpproval of

Category I1).

If Category |11 operations are predicated on the use of RNP, then the provisions of this AC or any
subsequent current version of AC120-29A, or other suitable FAA criteriafor application of RNP are
congdered to be acceptable to apply to definition of any instrument gpproach procedure segment down
to 100 ft. HAT.

Below 100 ft. HAT, the provisions of this or any subsequent version of AC120-28 are considered to
be the gpplicable criteria to assure the necessary performance for landing, flare and rollout.

For a go-around and missed gpproach from DA(H), Alert Height (AH), or the end of the touchdown
zone for argected landing, RNP provisons may be applied from the point of initiation of a go-around
to completion of the gpplicable missed gpproach procedure, in accordance with provisons of this
verson of AC 120-29, any subsequent current version, or any other RNP criteria found acceptable to
the FAA.

4.3.2. Fail Operational Category |11 Operations. A Fal Operationd System isa system which after
falure of any sngle component, is cgpable of completing an approach, flare and touchdown, or
goproach, flare, touchdown and rollout by using the remaining operating € ements of the Fail Operationa
system. Thefailure effects of single components of the system, airplane or equipment externd to the
arplane which could have an effect on touchdown or rollout performance must be consdered when
evauating Fail Operationa systems. Fail Operationa systems may be used to touchdown for Category
Illa(e.g., without arollout syslem) or Category 111b through rollout to afull stop. Use of afall-
operationd system to touchdown in conjunction with arollout system that is not fail-operationd is
acceptable as long as a suitable minimum RVR is specified in the operations specifications, for rollout.
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This AC contains criteriafor gpprova of minimaaslow as RVR150 using afail-operationa system for
landing and rollout. Approva of minimaless than RVR150 would require a proof of concept [PoC]
demondtration.

Note: A landing system is consdered to include each of the dementsin the aircraft which
are necessary to perform the landing and rollout function (e.g., flight control, hydraulic
system(s), dectrica system(s), sensors).

The required redundancy may be provided by multiple autometic landing systems, by mulltiple autometic
landing and rollout systems, by redundant manud flight guidance systems, or by suitably redundant
hybrid systems.

The reliability and performance of the required operationa systems should be such that continued safe
operation to landing, or landing and rallout, can be achieved following any failure condition occurring
below the Alert Height that is not shown to be extremely improbable. Systems identified below and in
4.3.3 through sections 4.3.8, or equivaent, are considered to meet the intent of this provision.

Failure conditions which result in the loss or disconnect of dl the redundant landing, or landing and
rollout systems, occurring below the Alert Height, are permissible if the occurrence of these failure
conditions is extremely remote and the loss or disconnect is accompanied by acceptable warning
indications for the pilots. Airplanes which are demongtrated to meet the airworthiness assessments of
Appendix 3 for fall operationa systems are consdered to meet these reliability and performance criteria.

The following are typica arrangements which may be acceptable for Fail Operationd Systems:

1. Two or more monitored fal passive autopilots or integrated autopilot flight director systems each
with dua channels making up an autométic fail operationa system designed o that at least one autoflight
system remains operative after the failure of one system, and the failed system is not used or cannot
cause unacceptable autoflight system performance.

Note: Following afalure with this configuration, it is not intended that alanding be
continued with flight director aone, unless a successful Proof of Concept
demondtration has been completed.

2. Three autopilots or integrated autopilot flight director systems designed so that at least two
remain operative after failure to permit comparison and provide necessary monitoring and protection
while continuing to alanding.

3. A monitored fall passive automeatic flight control system with automatic landing capability to
touchdown and rollout, if gpplicable, plus an independent and adequately failure protected manua flight
guidance system, suitable for landing and rollout with guidance provided for the flying pilot and
monitoring digplays for the non-flying pilot. A proof of concept demongtration would be necessary for
this arrangement.
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4. Two independent and adequately monitored manua flight guidance systems with independent
displays for the pilot flying and the pilot not flying, each capable of supporting alanding and rollout. A
proof of concept demonstration would be necessary for this arrangement.

Aircraft meeting fail-operationd requirements of Appendix 3 of this AC, or equivadent, for landing and
rollout may be authorized for fal-operationd Category 111 to the lowest currently gpplicable minima
specified in Operations-Specifications for thistype of system. Asof the publication of thisAC, the
lowest authorized minimafor U.S. operators are Touchdown, Mid, and Rollout RVR of 300ft within the
U.S, or 75minternationaly.

Aircraft previoudy demonstrated to meet acceptable fail-operationa criteria of earlier AC s or dternate
criteria (e.g., suitable JAR criterid) may receive additional credit beyond those dready authorized, as
specified in provisons of this AC, through appropriate showing of compliance with gpplicable
operationa provisons of this AC, and subsequent amendment of applicable operations specifications.
An example of aircreft in this category are those B767 or B757 aircraft having satementsin the FAA
approved AFM indicating they met dl fail-op rollout provisons of AC 120-28B or AC 120-28C,
except for certain rollout disconnect provisions. Since criteria of AC 120-28D are now revised to
dternately address this condition, these aircraft are congdered digible to fully meet Appendix 3
provisons for fal-operationd rollout and may be operationdly authorized for landing minima
accordingly (also see 4.3.8).

Aircraft with afall operationd landing system but without arollout system, that were originaly approved
in accordance with AC 120-28, AC 120-28A, AC 120-28B or AC 120-28C, may typicdly be
gpproved for minima not less than Touchdown Zone, Mid and Rollout RVR600. Eligihility for RVR600
requires compliance with appropriate current service bulletins in accordance with the manufacturer’s
recommendations, and a determination by FAA that “in-service’ operationd performance of the system

is acceptable.

Aircraft with afall operationa landing system and arollout system, or afail operationd landing system
and afal passve rollout system origindly agpproved in accordance with FAA “ Specid Conditions’ for a
rollout system, or criteriaof AC120-28, AC120-28A, or AC120-28B are now considered to have
rollout capability equivaent to fal operationd and may typicaly be goproved for minima not less than
Touchdown Zone, Mid, and Rollout RVR300. Current models in this group found acceptable include
the L1011, A300, DC10-30, certain DC10-10s or DC10-40s with suitably upgraded avionics
equipment equivalent to currently FAA approved DC10-10s or -30s, and late model B747-200 or -
300 aircraft with gppropriate versions of the triple channel SPZ-1 autopilot and arollout system. For
these aircraft, appropriate current service bulletin compliance should be reviewed and completed, and
line operationa performance of the syslem must be shown to be acceptable. However it isimportant to
note that, as with other aircraft types, Category 111 authorization for some of these aircraft may be
redricted to certain runway facilities Snce landing or rollout performance may not necessarily be
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acceptable due to Ste specific irregular underlying gpproach terrain, touchdown zone dope, or ILS
beam characterigtics.

4.3.3. Alert Height. Fail-operationa Category 111 isbased on use of an Alert Height (see Appendix
1). An Alert Height isthe height above arunway based on characteristics of the airplane and its Fall
Operationa System, above which a Category |11 gpproach must be discontinued and a missed
gpproach initiated if afallure occurred in one of the redundant parts of the flight control or related
arcraft sysems, or if afailure occurred in any one of the rlevant ground systems. Use of an Alert
Height is congastent with the design philosophy which requires that an aircraft be capable of safely
completing atouchdown and rollout (if goplicable) following afailure occurring after passng the point at
which the Alert Height is pecified.

Operationa Alert Heights must dways be equd to or lower than that specified in the airworthiness
demondtration, and may be specified at or below 200 ft. HAT. The Alert Height is specified by an
operator of an aircraft and gpproved by the FAA. The operationa Alert Height used must be
congstent with the aircraft design, training, ground facilities, and other factors pertinent to the air carriers
operation. Typicaly aminimum usable operationd dert heght is50°HAT. However lower Alert
Heights may be approved if there is an appropriate reason to do so (e.g., for certain types of hybrid
sysems).

Airworthiness demondtration of an Alert Height is as specified in Appendix 3. In order to assure the
necessary reliability of aircraft systems, airworthiness demondrations of Alert Height should be from an
dtitude of at least 200 ft. above the touchdown zone devation.

4.3.4. Fail Passive Category |11 Operations. A Fal Passve Sysem isasystem which in the event of
afalure, causes no sgnificant deviation of arcraft flight path or atitude. The cgpability to continue the
operation may be lost and an dternate course of action (e.g., a missed approach) may berequired. A
fail-passve system is the minimum capability system acceptable for Category |11 operation with a Decison
Height not lessthan 50 ft. HAT.

Fail Passve Approach Operations are conducted with adecision height not lower than 50 ft., and are
limited to RVR vaues which provide suitable visua reference to address norma operations as well as
falure contingencies. Since aFall Passve Category 111 system does not necessarily provide sufficient
redundancy to successfully continue the gpproach and landing to touchdown following any falurein the
flight control system not shown to be extremely remote, a DH is specified. A DH isedtablished to
assure that prior to passing that point the pilot is able to determine that adequate visud reference exists
to dlow verification that the arcraft should touchdown in the touchdown zone. If thisvisud referenceis
not established prior to passing DH, a missed approach must beinitiated. After passng DH, amissed
approach will dso be initiated if visud cues are log, or areduction in visua cues occurs which prevents
the pilot from continuing to verify the aircraft isin apodtion which will permit alanding in the touchdown
zone. Inthe event of afailure of the airborne system at any point in the gpproach to touchdown, a
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missed approach isrequired. However, this provision does not preclude a pilot's authority to continue
an gpproach if continuation of an gpproach is considered by the pilot to be a safer course of action.

Such afailure however, does not preclude continuation to a Category | or Category I minimaif the
necessary remaining e ements of the aircraft system are operationa and if the crew qualification
addresses necessary action to continue such an approach are met. Any adjustments to approach
minimaor procedures made on fina approach should be completed at a safe dtitude (e.g., above 500
ft. HAT).

The need to initiate a go-around below 100 ft. AGL due to an arplane failure condition should be
infrequent. In addition, an aircraft using a Fail Passve system for Category 111 should be shown to
provide the capability to touch down in the touchdown zone or to complete a safe manual or automatic
go-around from any dtitude to touchdown following any failure condition not shown to be extremely
improbable.

Typicd arrangements which may be used to meet the requirements for Category 111 fal passve
operations using a 50 ft. Decison Height include the following:

1. A sngle monitored autometic flight control system with automatic landing capability.

2. A fal operationd automatic flight control system with automatic landing which has reverted to a
Fail Passive configuration or has been dispatched in afall-passive configuration.

3. A monitored flight guidance system (e.g., HUD) designed for manud control by the pilot flying,
and for monitoring by the pilot not flying. Aircraft intended for Fail Passive Category |11 operations
should have aircraft systems which meet the criteria specified in Appendix 3. Aircraft previoudy
demondtrated to meet earlier Fail Passive criteriamay continue to operate using Category 11 minimain
accordance with gpproved operation specifications.

4.3.5. Decison Altitude (Height). For Category Il and certain Category |11 procedures (e.g., when
using a Fail-Passve landing system) a Decison Height (or an equivadent IM position fix) is used asthe
controlling minima. The "Altitude" value specified is congdered as advisory. The dtitude vaueis available
for crossreference. Use of abarometrically referenced DA for Category 111 isnot currently authorized for
part 121, 129 or 135 operations a U.S. facilities.

A Decison Height is gpplied to al Fail Passve operations and is specified a certain locations where fall
operational minimais authorized. For Category 111, a Decison Height is usudly based on a specified
radio dtitude above terrain on the fina gpproach or touchdown zone. The Decison Height is
established to assure that prior to passing that point the pilot is able to determine that adequate visua
reference exigs to dlow verification that the aircraft should touch down in the touchdown zone.

For Category |, aDA(H) is specified as the minimum dtitude in an gpproach by which amissed
gpproach must be initiated if the required visua reference to continue the gpproach has not been
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edablished. The"Altitude’ valueistypicaly measured by abarometric dtimeter or equivdent (eg.,
Middle Marker) and is the determining factor for minimafor Category | Instrument Approach
Procedures. The"Height" value specified in parenthesisistypicdly aradio dtitude equivaent height
above the touchdown zone (HAT) used only for advisory reference and does not necessarily reflect
actud height above underlying terrain. The DA dement of a DA(H) is gpplicable to Category 111 only in
the event that an gpproach is considered to revert to Category | or Category |1 minimafollowing
arborne equipment failure, ground facility status, or other smilar condition permitting an gpproach to be
conducted to pertinent Category | or Il minima.

4.3.6. Go-Around Safety. An aircraft gpproved for Category 111 should be capable of safely
executing ago-around from any point in an gpproach prior to touchdown with the arcraft in a normal
configuration, or specified non-norma configuration (e.g., engine out if applicable). It is necessary to
provide for go-around dueto Air Traffic Services contingencies, rgected landings, loss of visud
reference, or missed approaches due to other reasons. The evauation of this capability is based on
normd, or specified non-normd, Category |11 operations at the lowest controlling RVR authorized and
should account for factors related to geometric limitations during the trangition to go around, limited
visud cues, auto-pilot mode switching and other pertinent factors. For arcraft in which ago-around
from avery low dtitude may result in an inadvertent touchdown, the safety of such a procedure should
be established consdering its effect on related systems, such as operation of auto spoilers, automatic
braking systems, autopilot mode switching, autothrottle mode, reverse thrust initiation and other systems
associated with, or affected by, alow dtitude go-around.

Except for failure conditions shown to be extremey improbable, a safe go-around must be possible
from any point on the gpproach to touchdown.

If an automatic go-around capability is provided, it should be demondgtrated that a go-around can be
safely initiated and completed from any dtitude to touchdown. If the automatic go-around mode can be
engaged at or after touchdown, it should be shown to be safe. The ahility to initiate an automatic go-
around & or after touchdown is not required.

4.3.7. Category Il1a. Inaccordance with ICAQO definitions of Category 11, Category Illa operations
may be conducted with either Fail Operationd or Fall Passve sysems. The lowest gpprovable landing
minimafor Category Illais RVR700 or aforeign equivaent of 200 meters.

Note: For certain Category |11 operations using fail passve systems that were formerly
limited to RVR700, but now are digible for authorization to RVR600, see paragraph
4.3.8 (Most Category 111 operations authorized for RVR700 prior to issuance of thisAC
are now digible for authorization to RVR600, upon request of the operator for issuance
of arevision to that operator's pertinent OpSpecs).

Category Illaoperaions with fall passve systems are conducted using a 50 ft. Decison Height.
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Category lllaoperations usng afail operationd system with arollout control system are generdly
conducted using an Alert Height, and not a Decision Height. Visud reference is not a specific
requirement for continuation of the gpproach or touchdown.

Category lllaoperations usng afail operationa system without arollout control system ingtaled require
edtablishment of suitable visua reference with the touchdown zone prior to touchdown.

For any of the above systems there should be a sufficient combination of information from flight
indruments, annunciations, and aerting systems to assure that the pilot can verify that the aircraft should
touch down within the touchdown zone, and safdly initiate rollout.

Unless otherwise specified by FAA, aircraft having operation specifications authorizing RVR700 as of
the effective date of this AC, may continue to use those minima without additional demonstration.

Aircraft demonstrated to meet airworthiness provisons of AC 120-28B or AC 120-28C for Fall
Passve systems remain digible for any previoudy gpproved operationa authorization under provisons
of this AC and do not require additiond airworthiness demondration. Aircraft previoudy having
completed an airworthiness demondtration in accordance with AC 120-28C remain digible for any
operational authorization that was permitted by AC 120-28C.

Aircraft demondtrated to meet airworthiness criteria prior to AC 120-28B, and not currently authorized
in operations specifications for Category 111 may be approved for new Fail Passive Category 111
operations on a case-hy-case basis depending on facilities to be used, service bulletin compliance status
and other relevant safety factors.

Aircraft, including wide body arcraft such as the DC-10, L1011 and B 747, which are authorized for
fail-operational Category 111, but have not been demonstrated to meet the provisons for Fal Passve
systemns shown in Appendix 3, may be gpproved for Fall Passve operations with landing minima limited
to RVR1000 provided the following criteria are met:

1. Thearcraft must be shown to be in compliance with relevant service bulletins for the gpplicable
flight control system and displays.

2. An auto throttle system must be ingtdled and operationd.
3. The system must be shown to provide reliable auto land performance in line operations.
4. A demondration usng asimulator or aircraft must be completed for that operator and aircraft

type, showing that the system and procedures applicable to Fail Passive operations can be practicdly
goplied for that air carrier’ s operation.
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Wide body aircraft types not previoudy authorized or currently authorized by FAA to use minimaless
than RVR1000 based on afail passive system must meet the airworthiness requirements of Appendix 3
or equivdent for any new authorization of minima less than RVR1000.

New aircraft types or derivative aircraft with new flight control system designs should be demonstrated
in accordance with Appendix 3 for Fail Passve systems, or equivadent requirements, if fall passve
authorization is sought.

4.3.8. Category Il1b. Category I11b operations are usualy conducted with fail operationa systems.
Fail passve landing systems may be used, but are limited to Category 111b minimanot lessthan
touchdown zone RVR600 (175 m). Airborne systems used for Category I11b authorized for landing
below touchdown zone RVR600 (175 m) must include either a manud flight guidance or automatic
rollout or control system for laterd steering which provides the meansto control the arcraft until the
arcraft dowsto asafe taxi speed. Category 111b operations based on fail operationa systems require
the use of systemswhich after passing Alert Height, are capable of the safe completion of the gpproach,
touchdown, and rollout, following any failure conditions not shown to be extremely remote. When fail
operationa systems are used, they do not necessarily require that operating procedures specify that the
gpproach must necessarily be continued after afailure.

Category I11b operations based on fail passve landing systems meeting provisions of Appendix 3 of this
AC, or equivdent, must use adecision height not lessthan 50 ft. HAT.

For Category 11b operations based on fal operationd systems, the availability of visud referenceis not
aspecific requirement for continuation of an gpproach to touchdown. The design of flight instrument
systems, annunciaions, and derting systems should be adequate to assure that the pilot can verify the
arcraft should touch down within the touchdown zone, and rollout.

Category 111b operations may be conducted to a touchdown zone RVR and relevant mid or rollout
RVR not less than 600 ft. with afall operationd or fall passve landing system without a rollout control
sysem.

Category I11b operations may be conducted to atouchdown zone RVR of not less than 600 ft. and an
relevant mid or rollout RVR not less than RVR400 with afal operationd or fail passve landing system
and with any FAA approved rollout control system.

Category |11b operations may be conducted to a touchdown zone, and relevant mid, and rollout RVR
minimanot lower than RVR400 (125 m) when using afal operationd landing syslem and a rollout
control system shown to meet Fail Passive criteria of Appendix 3 (or earlier FAA criteriagpplicable to
arollout system).
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Category I11b operations may be conducted to a touchdown zone RVR, and relevant mid, and rollout
RVR minimanot less than RVR150 (50 meters) with afal operationd landing system and arollout
control systems shown to meet the Fail Operationd criteriaof Appendix 3, or earlier equivdent criteria.

See NOTE bdow for criteria, and Section 4.3.2 above for examples of various aircraft types, systems,
and minimawhich may be authorized.

NOTE: Sinceamended criteriais pecified for fail operationd rollout control systemsin
Appendix 3 of thiscircular, certain systems previoudy certificated using earlier criteria of
AC120-28C or AC120-28B that at the time of certification were not considered fail
operationa due to certain conditions that were noted in the AFM as exceptions, but now
are consdered to meet fail operationd criteria, may now be consdered asfail operationa
for the purpose of authorizations under this paragraph.

Accordingly, systems considered to be digible for this credit are those systems which
otherwise previoudy met dl provisonsfor afail operationd rollout control system as
described in Appendix 3 of AC120-28C (or earlier AC 120-28A or B equivaent) except
for provisions related to inadvertent control whedl autopilot disconnect and level of
redundancy required for nosewhed steering function. Each of these provisons are now
revised in Appendix 3.

Operators seeking additiona alowable credit for these newly re-classified fail-operationa
rollout control systems may gpply for corresponding minima adjustment through amended
operations pecifications. "Relevant” or "gpplicable’ mid or rollout RVR is considered to be
any transmissometer report (or equivaent instrumentaly derived RVR measurement)
considered to be covering a portion of the runway where the aircraft is operating at a speed
above a safe taxi speed.

A summary of the minimathat may now be authorized based on the above criteria are shown below in table
4.3.8-1.

Landing System Type Rollout System Type | TDZ RVR (ft)** Mid RVR (ft)** Rollout RVR (ft)**
Fail Op or Fail Passive* No Rollout system 600 600 600
Fail Op or Fail Passive* Any FAA Approved 600 400 400
Rollout System
Fail Op* Fail Passive* 400 400 400
Fail Op* Fail Op* 150 150 150

Lowest Minima Authorized for Fail Operational or Fail Passve Landing Systems, or
Landing and Rollout Systems
Table4.3.8-1

Table 4.3.8-1 Notes:
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* Note: Fail Op denotes aFail Operationd Fight Guidance System
Fail Passve denotes Fall Passve Flight Guidance System

** Note RVR vduesare shown in U.S. facility units of feet and as Touchdown zone,
Mid, and Rollout RVR vaues, but corresponding metric vaues or other designated
RVR reporting locations may be applied internationally, if acceptable to the State of the
Aerodrome.

Equivaent minimamay be specified for systlems demonstrated to meet earlier airworthiness criteria of
AC 120-28B or AC 120-28C. Credit for systems demonstrated prior to AC 120-28B will be as
designated in approved operations specifications or as designated by AFS-400 for new Category 11
gpplications using such aircreft.

4.3.9. Runway Field-Length.

a The Runway Fied-Length for Category 111 is as specified by section 121.195 for awet runway,
if each of the following conditions are met:

1. Anti-skid systems are operdtive (if indalled for the aircraft type).

2. Therunway surface braking action is expected to be at least "fair" or better (or equivaent
Runway Condition Reading, James Brake Devise, or Tapley reading).

In the event that either of the above conditions are not met, the factor to be applied to the
section 121.195b distance is 1.3, unless otherwise demonstrated to the FAA that afactor lessthan 1.3
is acceptable (e.g., due to other factors, such as the required use of an auto brake system).

b. Oncearborne, additional consderation of Category |11 landing fied length by the flightcrew is not
required for norma operations. In the event of un-forecast adverse weether or if failures occur, the crew
and aircraft dispatcher should consider any adverse consequences that may result from a decison to make a
Category 11 landing (e.g., braking action reports). Category 111 operations should not normally be
conducted with braking action less than "fair”.

¢. When auto brake systems are used for Category |11, information must be available to the
flightcrew to assst in making the proper sdlection of a suitable auto brake setting cons stent with the field
length available for landing and the runway condition, including braking action.

4.3.10. Landing System Sensors (NAVAID’s) and Aircraft Position Determination. Various
landing system sensors (NAVAID’s) or combinations of sensors may be used to provide the necessary
position fixing capability to support authorization of Category 111 landing weather minima. While certain
navigation sensors (NAVAID' s) are ingtdled and classified primarily based on landing operations, the
sensors described in this section may aso be used for takeoff, missed approach, or other operations
(e.g., RNAV postion determination). Regardless of the sensors, NAVAID’s, or combination of
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NAVAID’s used, the NAVAID’ s and sensors must provide coverage for the intended flight path and
for anticipated displacements from that flight path for norma operations, rare norma operations (e.g.,
winds and wind gradients), and for specified non-norma operations where applicable (e.g., "engine-out
go-around” flight path). In addition, Category |11 authorizations should be consstent with the provisions
or characteristics for specific sensors listed below in 4.3.10.1 through 4.3.10.3 unless otherwise
accepted or approved by FAA.

4.3.10.1. Instrument Landing System (ILS). ThelLS provides areference signd digned with the
runway centerline and deviation signas when the airplane is diplaced left or right of the extended
runway centerline. Thelinear coverage areafor thissgnd is gpproximately 3 degrees either sde of the
extended runway centerline from a point emanating a the far end of the runway. The ILS dso provides
averticd flight path (nominaly 3 degree descent angle) to a point in the landing zone of the runway. The
vertica coverage is approximately 0.7 degrees on either Sde of the vertical reference path. ILS
characterigtics should be considered as defined in ICAO Annex 10, unless otherwise specified by FAA.
U.S. ILS systems are classified by Type, as defined in FAA Order 6750.24 as amended (e.g., 11/D/2).

4.3.10.2. Microwave Landing System (MLS). The MLS provides areference sgnd digned with
the runway centerline and deviation sgnas when the airplane is left or right of the extended centerline.
The linear coverage area is approximately 40 degrees either Sde of the extended runway centerline
emanating from a point &t the far end of the runway. The MLS provides avertica flight path to the
runway Smilar to ILS. MLS characteristics should be consdered as defined in ICAO Annex 10, unless
otherwise specified by FAA. U.S. MLS systems are classified by Type, smilar to ILS.

4.3.10.3. GPS/GNSS Landing System (GLS). GLSisalanding systems based upon the Globa
Navigation Satdlite Sysem (GNSS). For Category |11 operations the landing system typically includes
alocd areadifferentid augmentation system in the vicinity of the runway for which a Category 1|
procedure is specified. Theloca area system may serve one or more runways, or nearby airports,
depending on its classfication for each particular runway. The classfication of a GLS service may be
different for different runway ends (e.g., I11/E/3 for Runways 14L and 14R, but I/D/1 for RW 22L).
Desired path, centerline, and deviation signas as applicable, are computed by airborne avionics. The
coverage areafor GLSistypicdly at least within a25 mile radius of a primary arport, but extended
service volumes are permitted. GL S provides for both vertica and laterd flight path specification to the
touchdown zone of the runway(s) served, and alaterd path for rollout or takeoff guidance. GLS
characterigtics should be consdered as defined in ICAO Annex 10, unless otherwise specified by FAA
(e.g., FAA accepted references to RTCA SC-159 MASPS).

U.S. GLS systlems should be operationaly classified by "Type' for each runway end served, smilar to
ILS (eg., GLSI1I/D/2). The operationd classification isintended to address at least the service provided
intermsof “Type of sarvice or performance levd”, “area of service” reative to each specific runway
served, and levd of avallability or continuity. Aswith ILS, the classification schema should not be
gpecified interms of specific minima Categories (e.g., Category 111), Snce onboard aircraft equipment
capability or other factors may determine actua minimato be authorized.
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GLS sysems are intended to provide equivaent or better service to that provided by aU.S.

Typel ILS, including: 1) Adequate guidance over the runway for takeoff or landing rollout

(e.g., autoland), and 2) Vertical guidance on agpproach down to at least 1000 HAT. GBASIocd area
augmentation systems (e.g., LAAYS) are usudly considered to support this objective. Wide area
augmentation systems (e.g., WAAS, EGNOS) are typically consdered to be RNAV systems, and are
not alone considered to be GLS.

Authorization for use of GLSisfor each specific ar carrier, arcraft, and GLS system type until pertinent
GL S internationa standards accepted by FAA are promul gated.

4.4. RNAV/Flight Management Systems (FMS). RNAV/Hight Management Systems (FMS) are
typicaly used in conjunction with Category |11 Instrument Approach Procedures only for initia or
intermediate approach segments, or for missed gpproach.

For departure, RNAV/Hight Management Systems (FM'S) may be used for non-visud takeoff guidance
after passing the height at which LNAV or VNAV may respectively be engaged or made active, or above
35 AGL, whichever ishigher. Other applicable FAA criteria (e.g., section 121.189) must be addressed for
takeoff. For development or authorization of departure procedures which follow completion of alow
vishility takeoff, FAA Orders 8260.40A, 7100.1, or other gpplicable RNAV/RNP criteria should be
consulted.

Procedures based on 3D or 2D RNAV may or may not include use of RNP. For RNP operations, see
section 4.5 below.

4.5. Required Navigation Performance (RNP). A definition for Required Navigation Performance
(RNP) is specified in Appendix 1. Standard Levels of RNP typically used for variousinitid, intermediate
gpproach and missed approach segments for Category 111 procedures may be based on specific landing
gysems(eg., ILS, MLS, or GLS), on multisensor RNAV (e.g., FMSwith IRS, VOR, DME inputs), or
on other aircraft navigation systems having FMSS like capahiilities (e.g., GPS Navigation Systems).

RNP applications used for afina approach segment supporting a Category |11 procedure are typicaly
be based on use of a specific landing system sensor (e.g., ILS, MLS, or GLS), or on multisensor
RNAYV systems having suitable flight critica performance.

Aircraft/systems RNP capability istypicaly determined by assessing RNP total system error components,
Peth Definition Error (PDE), Position Estimation Error (PEE) and Flight Technica Error (FTE). In
additiond to total system error (TSE) components, associated assurance limits are considered to
determine whét levels of navigation performance may actudly be achieved with integrity. Assessment may
specify that certain RNP levels may only be achieved with flight director or autopilot coupled operation,

or thet for particular gpplications availability must be based on use of dud independent navigation systems
(e.g., aswith the/E equipment classfication).
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45.1. Standard RNP Types. Standard vaues of RNP supporting initid, intermediate, or fina
approach segments, or missed approach segments applicable to Category 111 procedures are as
specified in Table 4.5.1-1 below.

STANDARD RNP TYPESAPPLICABLE TO Category Il

Table4.5.1-1

RNP Type Applicability/Operation Normal Performance Containment
(Approach segment) (95%) Vdue
RNP 1 Initid/Intermediate/ +/- 1 nm +/-2nm
Missed approach
RNP 0.5 Initid/Intermediate/ +/- 0.5 nm +/- 1 nm
Missed approach
RNP 0.3 Initia/Intermedliate/ +/- 0.3nm +/- 0.6 nm
Missed approach
RNP levels as Fina approach/ (See AC 120-29, (See AC 120-29,
Specified for lowest initial missed approach as amended as amended)
Category | (but not below 200' HAT)
RNP levels as Fina approach/ (See AC 120-29, (See AC 120-29,
specified for initid missed gpproach as amended) as amended)
Category Il (but not below 100' HAT)
RNP 0.003/15 Final approach/ +/- 0.003 nm +/- 0.006 nm
initial missed approach +/- 15ft. (*) +/- 30 ft. (*)
(any dtitude)

(*) Note: vertica accuracy does not apply below 100 ft. HAT - below 100 ft. HAT vertica

performance is determined by agpplicable standards for touchdown performance.

RNP isarequired navigation performance level described by the specification of a numeric vaue
indicating the required navigation accuracy for a specific operation, typicaly specified lateraly in nautical
miles - eg., RNP 1 isaRequired Navigation Performance of + 1 nautica mile

(95% Probability).

RNP containment is specified as RNP(X) timestwo (i.e., RNP(X) x 2).

Standard RNP Leves are defined for laterdl performance, or lateral and vertical performance, if

gpplicable.

Regarding containment, the probability of exceeding the containment value without annunciation should be
assessad by some acceptable method. 1 assessed during an airworthiness demonstration program during
type design or STC, this probability should be considered to be & least remote (e.g., amgor failure
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condition). If based on “fleet qudification” (e.g., use of criteria such as contained in RTCA DO-236
Appendix D for RNP) dternative methods, procedures or buffers may be used to assure protection of
containment.

Operationdly, containment is typicaly used in procedures or separation standards in conjunction with
other operationd verification procedures, other systems (e.g., TCAS, EGPWS), or operational buffers
to satisfactorily address assurance of safe operations and contingencies. Thisisto provide for safety in
the unlikely event operation within the containment region cannot be maintained.

In the event that operationa procedures or other technical methods are not available to assure safety in
the event of loss of containment, then potentia for loss of containment Stuations may need to be
addressed in a hazard assessment specificaly keyed to an example of the intended application or
operaion. More demanding uses of containment may require a higher level of assurance or amore
complex or comprehensive backup or contingency mechanism (e.g., use of an RNP Levd for
gpecification of alatera path for Category |11 flare and rollout).

45.2. Non-Standard RNP Types. Non-Standard RNP Types are those RNP vaues other than as
specified in paragraph 4.5.1. Non-Standard RNP Types are authorized by FAA on acase by case
basis where an applicant has a demonstrated need for such use.

4.6. Flight Path Definition. The following parameters, path points, or definitions may be used asa
technica basisfor avariety of other references or terms eventualy necessary to prepare or implement
procedures or development criteria. This section is intended to provide atechnica basis for preparation
of operationa concepts for use with RNAV and RNP based systems (e.g., to serve as atechnica basis
for preparation of procedures criteria, operations concepts, operationa manuals, or operationd
authorizations). Actud procedurad information, manuals, training materials and other documents used by
operators, pilots, procedure devel opers or others who may need to apply thisinformation may use
amplified or summarized forms of thisinformation, as necessary, to satisfy their particular operationa
requirements.

Note: The path points and segments addressed below are those considered necessary
to support definition and operational use of systemsintended for Category 111. For
commondlity, their definition and use are intended to be consstent with Category | and
Category I1. It should be noted, however, that various GNSS or other RNAV
applications or criteria currently use or propose use of other smilar points or
waypoints, use different terminology, or use different definitions for points (e.g.,
Landing Threshold Waypoint). Accordingly, since U.S. and internationd terminology
and definitions for such points are evolving, it isimportant to confirm and assure
suitability of each point used, for consstency of terminology, suitable definition, and
suitable application.
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Landing and Rollout Flight Path - The following criteria specifies certain reference points and other
criteria necessary to effectively implement landing and rollout operations using alanding system where
the required flight path is not inherent in the Sgnal tructure of the navigation ad (e.g., satdlite systems).
The location of points used to describe the landing and rollout flight path are shown in Figure 4.6-1.

Runway Datum Point (RDP) - The RDP is used in conjunction with the FPAP and a vector normd to
the WGS-84 dlipsoid at the RDP to define the geodesic plane of afina approach flight path to the
runway for touchdown and rollout. 1t isa point at the designated lateral center of the landing runway
defined by latitude, longitude, and dlipsoidd height. The RDP istypically asurveyed reference point
used to connect the approach flight path with the runway. The RDP may or may not necessarily be
coincident with the designated runway threshold.

Flight Path Alignment Point (FPAP) - The FPAP is used in conjunction with the RDP and a vector
normd to the WGS-84 dlipsoid at the RDP to define the geodesic plane of afina approach and landing
flight path. The FPAP may be the RDP for the reciproca runway.

Flight Path Control Point (FPCP) - The FPCP is a calculated point located above the RDPin a
direction normd to the WGS-84 dlipsoid. The FPCP is used to relate the vertical descent of the fina
gpproach flight path to the landing runway.

Datum Crossing Height [DCH] - The height (feet) of the FPCP above the RDP.

Glide Path Angle [GPA] - The glide path angle is an angle, defined a the FPCP, that establishes the
descent gradient for the find gpproach flight path of an gpproach procedure. It ismeasured in the
geodesic plane of the gpproach (defined by the RDP, FPAP, and WGS-84 dlipsoid' s center). The
vertica and horizonta references for the GPA are a vector norma to the WGS-84 dlipsoid a the RDP
and a plane perpendicular to that vector a the FPCP, respectively.

Glidepath Intercept Reference Point [GIRP] - The GIRP isthe point a which the extenson of the
fina gpproach path intercepts the runway.

Figure4.6-1
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h = Glide Path Angle

Flight Path
Alignment Point
(FPAP)

Flight Path
Control Point
(FPCP)

Datum Crossing :
Height (DCH)—> :

Glidepath Intercept
Reference Point (GIRP)

Runway Datum
Point (RDP)

The locations established for, and the values assgned to, the RDP, FPCP, DCH and GPA should be
selected based upon the operationa need to establish the GIRP. Operational considerations include:

1. Peath of wheds over threshold,
2. Need for coincidence with other aids and systems - visua and non-visud, or markings

3. Runway characterigtics (e.g., loca dope in the touchdown zone, generd runway upsope or
downdope, runway lateral crown),

4. Actud displaced thresholds or multiple runway thresholds,
5. Actud clearways or stopways
6. Congtruction temporary requirements

Takeoff Flight Path. The flight path for low vishility takeoff (while on the runway) should be defined
by the RDP and FPAP.

4.7. Engine lnoperative Category I11. The basic concept addressing expected flightcrew response
to non-norma Situations, such astypicaly represented by an engine failure, is described in Section
6.1.8.
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Engine Inoperative Category |11 is specificaly addressed because for some modern aircraft and systemsiit
is possible to retain and address Category 111 operating capability, as an dternate configuration. Thisisto
ad operators and pilotsin planning for and selecting more desirable and fully considered landing airports
that may be closer in distance or time, have less adverse wesather in terms of icy or short runways with
adversewinds, are better equipped to handle a diverson or emergency, or provide atimely return to land
at atakeoff arport or acloser takeoff dternate airport, in the unlikely event of engine failure or other
serious problem related to the engine failure.

With pre-planned engine inoperative Category |11 capability, airports and minimathat otherwise may not
be considered acceptable for use could be selected by the pilot or operator without having to
subsequently judtify its use based on emergency authority. This cgpability dso has the advantage of
alowing for full pre-assessment of the aircraft cgpability, and engine inoperative arcraft configurations
(e.g., flap settings, dectrica system capability, hydraulic system capability), approach procedure
characterigtics, missed gpproach performance and other factors that may be difficult to assessin red
time if not previoudy assessed.

This capability also can permit an operator some additiond flexibility in selecting dternate airports.

Accordingly Section 5.17 describes aircraft and airborne system criteriafor credit for engine inoperative
Category 11 capability. Sections 7.1.3 item 10, and 7.2.6 address crew qudlification. Section 10.8
addresses operationa authorization and selection and use of aternates.

5. AIRBORNE SYSTEMS.
5.1. General.

5.1.1. Airborne Systems. Airworthiness criteriafor airborne systems intended to meet criteriain this
AC are specified in paragraph 5.1.3 through 5.19 below for operationa authorizations, or Appendix 2 for
takeoff, or Appendix 3 for landing and rollout for airworthiness demongration of new or modified aircraft

types or systems.

Aircraft shown to meet provisions of Appendix 2 or 3 respectively, are consdered to meet provisions
of this section.

For arcraft approved using earlier versons of this AC, airworthiness criteria for airborne systems
intended for Category 111 operations are as specified in criteria referenced by the approved AFM.

Airborne equipment listed in this section needs to be operative for Category 111, in accordance with
provisions of gpplicable standard Operations Specifications (OpSpecs) and Operations Specifications
for that operator. Airframe manufacturers and individual operators may aso include other optiona
equipment as part of the Category |11 configuration, however, that equipment does not need to be
operative to conduct a Category |11 approach unless required by that operator's OpSpecs.
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Airborne systems making use of RNP capability for gpproach segments or missed gpproach segments
should be approved in accordance with or consistent with any one or more of the following criteria or
processes:

1) FANSI or FANS A systems approved through a certification program acceptable to FAA, or
2) Through reference to an acceptable standard such as RTCA DO-236 for RNP, or
3) Through reference to RTCA DO-236 Appendix D for “fleet quaification” of existing aircraft, or

4) Through other FAA or FAA accepted equivaent criteriafor intended for gpplication or
approva of RNP (e.g., TERPS or PANS-OPS RNP provisions as adopted).

5.1.2. Non-Airborne Systems. Unless otherwise specified in the Appendicesto thisAC,
NAVAID/landing system characterigtics, including facility classification, should be considered as
gpecified in Section 4.3.10 above and AC 120-29 for ILS, MLS or GLS (e.g., U.S. use of ICAO
Annex 10 Criteria, FAA Order 6750.24 as amended, and the applicable NAVAID facility classification
for Category 111). NAVAID fecility useis predicated on applicable ILS, MLS, or GLS Type
dassfications (eg., ILSII/E/2, GLSII/D/2) or equivaent classfication at non-U.S. facilities. Specific
Navigation Services are addressed in Section 5.12.

5.1.3. Takeoff Guidance Systems. When takeoff minima are predicated on use of a takeoff
guidance system, the takeoff guidance system should be demonstrated to meet provisons of this
paragraph or provisons specified in Appendix 2 by an airworthiness demondiration. Takeoff guidance
systemns which have been shown to meet Appendix 2 by airworthiness demongtration and have a
corresponding AFM reference are typically considered to meet requirements of this paragraph.

A takeoff guidance systems shdl be demongtrated to show that the airplane will not deviate significantly
from the runway centerline during takeoff while the system is being used within the limitations established
forit. Compliance may be demondtrated by flight test, or by a combination of flight test and smulation.
Hight testing must demondtrate repeatable performance, and cover those factors affecting the behavior of
thisarrplane (eg., wind conditions, ILS characterigtics, weight, center of gravity). Compliance with the
performance envel ope should be demongtrated with pilots gppropriately qualified to use the airborne
system, and should not require extraordinary skill, training or proficiency.

Demongtrated winds should be 150% of the winds for which credit is sought, but not less than 15 knots
of headwind or crosswind.

In the event that the airplane is displaced from the runway centerline at any point during the takeoff or
rejected takeoff, the system must provide sufficient guidance to enable the "pilot flying”, or the pilot in
command who may assume control and become the "pilot flying”, to control the airplane smoothly back
to the runway centerline without significant overshoot or any sustained nuisance oscillation.

Figure 5.1.3-1 provides the performance envelope for evauating takeoff command guidance systems
for the following scenarios.
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a Takeoff with al engines operating

b. Engine Falure at V- continued takeoff

c. Engine Failure just prior to V; - rejected takeoff

d. Engine Failure a acritica speed prior to Vi rejected takeoff: (Ve < Vineg)

Note: For that portion of the flight path following liftoff, the demongrated latera path
may be adjusted for any effect of wind drift when showing compliance with the

performance envel ope below.
All Engines Take-off
Runwa
. 7m - +14m
Centerline
| |
0 Airplane Speed V,
Vior h=35'
Failure/Continued Take-off
Runway
+7m - + 14m
Centerline
|
0 Airplane Speed |
VEAILURE h=35
Failure/Rejected Take-off
Runway
+
+7m Centerline + 14m
|
0 Airplane Speed |
VEAILURE STOP
FIGURE 5.1.3-1.

5.2. Airborne Systemsfor Category I11 Minima Not L essthan RVR600. The following
equipment in addition to the instrument and navigation equipment required by 14 CFR part 91 for IFR
flight is the minimum aircraft equipment consdered necessary for Category I11:
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1. A redundant flight control or guidance system, demonstrated in accordance with Appendix 3, or for
arcraft types previoudy demondtrated acceptable earlier criteriadescribed in previous versons of AC
120-28 as amended, or acceptable internationa criteria, such asthe JAR AWO.

Acceptable flight guidance or control systems include the following:
a A Fal Operationd or Fail Passive automatic landing system at least to touchdown, or

b. A Fail Operationd or Fail Passve manua flight guidance system providing suitable head-up
or head-down command guidance, and suitable monitoring capability at least to touchdown, or

c. A hybrid system, using autométic landing capability as the primary means of landing  least
to touchdown.

d. Other system which can provide an equivaent level of performance and safety.

NOTE: For system concepts not currently approved by FAA or system concepts not
addressed by Appendix 3, aproof of concept demongtration is required prior to
ether airworthiness or operationa consideration for approval.

2. An automatic throttle or automatic thrust control system which meets Appendix 3, or
appropriate earlier criteria as specified in an FAA-approved AFM. However, for operations with a 50
foot Decison Height, or other operations that have specificaly been evauated such asfor engine
inoperative landing capability, automatic throttles may not be required if it has been demondtrated that
operations can safely be conducted, with an acceptable work load, without their use.

3. At least two independent navigation receivers/'sensors providing laterd and vertica postion or
displacement information, typicaly with the firg pilot's station receiving information from one and the
second pilot's sation receiving information from the other. The navigation receivers/'sensors must mest
the criteria specified in Appendix 3 or equivaent, or must meet an earlier acceptable criteria as specified
inan FAA AFM (eg., 2 ILS locdizer and glide dope receivers meeting performance requirements of
AC 120-28C; Appendix 1, paragraph 7a & b).

4. At least two gpproved radio dtimeter systems which meet the performance requirements
outlined in Appendix 3, or acceptable earlier criteria, as specified in an FAA AFRM, typicaly with the
firg pilot's Sation receiving informeation from one and the second pilot's station recaiving information
from the other.

5. Failure detection, annunciation, and warning capability, as described in Appendix 3, or as
determined acceptable by earlier criteria, such as 120-28C; Appendix 1, paragraph 7c & 7g, and
gpecified in an FAA AFM.

6. Missed gpproach guidance provided by one or more of the following means:
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a Attitude displays which include suitable pitch attitude markings, or a pre-established
computed pitch command display.

b. An approved flight path angle display, or
¢. Anautomatic or flight guidance go-around capability.
7. Suitable forward and side flight deck visibility for each pilot, as specified in 5.13.1.
8. Suitable windshield rain remova, ice protection, or defog capability as specified in 5.13.2.
5.3. Airborne Systemsfor Category |11 Minima Less Than RVR600.

5.3.1. Airborne Systemsfor Category |11 Minima Not Lessthan RVR400. Thefollowing
equipment in addition to the insgrument and navigation equipment required by part 91 for IFR flight isthe
minimum aircraft equipment considered necessary for Category |11 operations to minima.less than
RVR600 but not less than RVR400:

1. A redundant flight control or guidance system, demondtrated in accordance with Appendix 3, or for
arcraft types previoudy demonstrated acceptable earlier criteria described in previous versons of AC
120-28 as amended, or acceptable internationa criteria, such asthe JAR AWO.

Acceptable flight guidance or control systems include the following:

a A Fal Operationd landing system with a Fail Operationa or Fail Passve automeatic rollout
system, or

b. A Fal Passve landing system (limited to touchdown zone RVR not less than RVR600) with
Fail Passverollout provided automaticaly or by aflight guidance system providing suitable head-up or
head-down guidance, and suitable monitoring capability, or

c. A Fal Operationd hybrid automatic landing and rollout system with compatible manua flight
guidance system, using autométic landing capakiility as the primary means of landing.

d. Other system which can provide an equivaent leve of performance and safety.

NOTE: For system concepts not currently approved by FAA or system concepts
not addressed by Appendix 3, a proof of concept demonstration is required prior to
ether airworthiness or operationa consideration for approval.

2. An automatic throttle or automatic thrust control system which meets Appendix 3, or
appropriate earlier criteria as specified in an FAA-approved AFM. However, for operations with a 50
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foot Decison Height, automatic throttles may not be required if it has been demongtrated that operations
can safely be conducted, with an acceptable work [oad, without their use.

3. At least two independent navigation recelvers/sensors providing latera and vertica podtion or
displacement informetion, typicaly with the firg pilot's station receiving information from one and the
second pilot's station recaiving information from the other. The navigation receivers/sensors must meet
the criteria specified in Appendix 3 or equivaent, or must meet an earlier acceptable criteria as specified
inan FAA AFM (eg., 2 ILSlocdizer and glide dope recelvers meeting performance contained in AC
120-28C; Appendix 1, paragraph 7a & b).

4. At least two gpproved radio atimeter systems which meet the performance criteria outlined in
Appendix 3, or acceptable earlier criteria, as specified in an FAA AFM, typicaly with thefirgt pilot's
gation receving information from one and the second pilot's Sation receiving information from the other.

5. Failure detection, annunciation, and warning capability, as described in Appendix 3, or as
determined acceptable by earlier criteria, such as 120-28C; Appendix 1, paragraph 7c & 7g, and
gpecified inan FAA AFM.

6. Missed gpproach guidance provided by one or more of the following means.

a Attitude displays which include cdibrated pitch attitude markings, or a pre-established
computed pitch command display,

b. An agpproved flight path angle display, or
¢. Anautomatic or flight guidance go-around capability.

7. Suitable forward and side flight deck vigihility for each pilot, as specified in 5.13.1.

8. Suitable windshidld rain removal, ice protection, or defog capability as specified in 5.13.2.
5.3.2. Airborne Systemsfor Category 11 Minima Not Lessthan RVR300 (75 m). Vighility
minimaof RVR300 is applicable to those facilities reporting RVR in feet and which have appropriate
reporting incrementsin fest. Vishility minimaof 75m is gpplicable to those facilities reporting RVR in

meters and which have appropriate reporting increments in meters.

In addition to the aircraft equipment specified in 5.3.1 above, the following equipment is required for
Category 111 minimanot less than RVR300 (75m):

1. A Fail Operationd Automatic Hight Control System, or manud flight guidance system designed
to meet fail operationa system criteria, or ahybrid systemn in which both the fail-passive autometic
system and the monitored manua flight guidance components provide gpproach and flare guidance to
touchdown, and in combination provide full fail operationa capability, and
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2. A fall operationd rollout guidance or control system that can assure safe rollout to taxi speed
conggting of ether:

a A fail operationd autometic rollout control system or fall operationad manua flight guidance
rollout system, or

b. A hybrid sysem conggting of at least afail passve automatic rollout system and a
compatible Fail Passve manua flight guidance rollout control system demonstrated in accordance with
Appendix 3; (may be approved for operations not less than RVR300), or

3. Suitable flight instruments, annunciations, or crew procedures which can reiably detect and dert
the flightcrew to abnormd laterd or vertical flight path performance during an approach to touchdown,
or abnormd laterd performance during rollout.

5.3.3. Airborne Systemsfor Category 11 Minima Lessthan RVR300 (75 m). Inaddition to the
arcraft equipment specified in 5.3.2 aove, the following equipment is required for Category Il minima
less than RVR300 (75m):

1. A Fall Operationd Automatic Flight Control System, or manua flight guidance system designed to
meet fail operationa system criteria, or a hybrid system in which both the fail-passve autometic system
and the monitored manud flight guidance components provide approach and flare guidance to touchdown,
and in combination provide full fall operationa capability, and

2. A fal operationd automatic, manud, or hybrid rollout control system.

5.4. Automatic Flight Control Systemsand Automatic Landing Systems. Automatic Hight
Control Systems or Autoland Systems considered acceptable for Category 11, include:

1) Those systems meseting pertinent criteria of Appendix 3,

2) Those systems meeting acceptable earlier FAA criteriawhich have dready been and currently
are gpproved for use through operations specifications (whether or not specificaly referenced in AFM
provisions), or

3) Those systems mesting other equivaent criteria (e.g., JAR AWO), found acceptable to the
FAA.

5.5. Flight Director Systems. Characteristics of Hight Director Systems (head down or head up)
used for aircraft authorized for Category 111 should be compatible with any characteritics of the
autopilot or autoland system used. Hight control systems which provide both autopilot control and flight
director information may or may not display flight director commands as gppropriate for the system
design and operator requirements. Regardless of whether FHight Director commands are provided,
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gtuaiond information displays of navigation displacement must dso be provided to both flightcrew
members. To assure that unacceptable deviations and failures can be detected, the displays must be
gopropriately scaled and readily understandable in the modes or configurations gpplicable.

"Hight director sysems’ may be consdered as"fall passve’ if after afallure, the flight path of the aircraft
does not experience a gnificant immediate deviation due to the pilot following the failed guidance
before the pilot detects the failure and discontinues using the guidance.

5.6. Head-up Display Systems. Head-up Digplay systems used as the basis for a suitable Category
[11 authorization must provide guidance for one or both pilots as appropriate for the system design. I
information is provided to only the flying pilot, then appropriate monitoring capability must be
edtablished for the non flying pilot. Monitoring tasks must be identified, and the non flying pilot must be
able to assume control of the aircraft in the event of system failure or incapacitation of the pilot usng the
Head-up Display (e.g., for asafe go-around or completion of rollout). Head-up Display Systems
acceptable for Category 111 must meet provisons of Appendix 3, or acceptable earlier criteria specified
by the FAA and referenced in an AFM.

"Head-up Display systems’ may be consdered as "fail passve' if:

1. After afalure, the pilot usng the sysem or pilot monitoring the system is made aware of the
falurein atimey manner, and

2. Theflight path of the aircraft does not experience a Sgnificant immediate deviation from the
intended path due to the pilot following the failed guidance before the pilot flying or pilot monitoring
detects the failure, and the pilot flying discontinues using the guidance.

5.7. Enhanced/Synthetic Vision Systems. Enhanced/Synthetic Vison Systems based on millimeter
wave radar or other such sensors may be used to assure the integrity of other flight guidance or control
systems in use during Category 111 operations. They must be demonstrated to be acceptable to FAA in
aproof of concept evaluation and they must otherwise be in accordance with Appendix 3. Use of
Enhanced/Synthetic Vison Systems for purposes other than establishing the accuracy or integrity of
flight guidance system performance must be demonstrated to be acceptable through proof of concept
testing prior to identification of specific airworthiness and operation criteria

5.8. Hybrid Systems. Hybrid sysems (e.g., afail passve autoland system used in combination with a
monitored HUD flight guidance system) may be acceptable for Category |1 if each dement of the
system adoneis shown to meet its respective suitability for Category 111, and if taken together, the
components provide the equivaent performance and safety to a non-hybrid system as specified for the
minima sought (e.g., fail operationd Category 111b).

Hybrid sysems with automatic landing capability should be based on the concept of use of the
automatic landing systlem as the primary means of control, with the manud flight guidance system serving
as a backup mode or reversionary mode.
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Manud rollout flight guidance capability must be provided for hybrid syslems which do not have
automatic rollout cgpability. Such manud rollout capability must have been shown to have performance
and rdiability at least equivaent to that of afail passve automatic rollout system.

Any trangtion between hybrid system eements (e.g., control trangtion from autoland use to manua
control HUD use, or for response to failures) must be acceptable for use by properly qudified
flightcrews (e.g., quaified in accordance with part 121, SFAR 58, or equivaent JAA criteria, as
goplicable, and standard industry practices). Trangtions should not require extraordinary sKill, training,
or proficiency.

For any system which requires apilot to initiate manua control near or shortly after touchdown, the
trangtion from automatic control prior to touchdown to manud control using the remaining eement of
the hybrid system (e.g., HUD) after touchdown must be shown to be safe and reliable.

For hybrid systems, operationd procedures following failure of the automatic system or flight guidance
system prior to touchdown may require that the pilot initiate a go-around, even though the arcraft using
ahybrid system must have been demondtrated as being capable of safely completing alanding and
rollout following afailure of one of the hybrid sysem dements bdow dert height.

A hybrid system may be gpproved for Category 111 if it is shown to meet the criteria Specified in Appendix
3 when approved through an airworthiness demondtration process. Alternately, a hybrid syssem may be
acceptable for Category 111 if it is determined to meet gpplicable airworthiness criteria for each eement of
the system separately (e.g., separately meets Category 111 criteriafor autoland and HUD), and in addition,
asuccessful operationd suitability demongration is completed usng the individud system dements
together as ahybrid system. If acceptability is determined through an operational demonstration process,
the individua eements of the hybrid sysem must be shown to be compatible for both norma and non-
norma operations, and the combined system must be shown to have the necessary performance, integrity,
and availability appropriate for the operations intended.

An operator may receive gpprova to use an automatic landing system and a manud flight guidance system
as aHybrid System provided, (a) each system individualy meets appropriate airworthiness assessments,
and (b), that operator conducts a successful operational demonstration showing the hybrid system's
cagpability to meet gpplicable provisons of this section.

For hybrid systems used for Category 11 an Alert Height of 50" or higher should be used unless
otherwise approved by the FAA AFS-400.

5.9. Instruments and Displays. Hight instrument and display presentations related to Category 11,
including attitude indicators, EADI’s, primary flight displays, EHS’s, HIS's, or other such navigation
displays must provide pertinent, reliable and readily understandable information for both norma and non-
norma conditions related to Category 111 landing and missed gpproach.
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Alert Height and/or Decison Helght indications must be readily understandable, gppropriately
highlighted, and not be compromised by effects such astypica underlying terrain on the find gpproach
path, and other annunciations or automatic audio cdl-outs. In addition, ingruments and displays should
provide gppropriate indications consdering terrain characterigtics identified in Appendix 3 Section
6.3.4. Controlsfor atitude or height derts used for minima determination or dert heights should use
standard indications such as RH for radio height (or RA for radio dtitude) and BARO for barometric
dtitude, rather than operationa designations such as DH or MDA. Use of the designation RH or RA
for height referenced values, or BARO for barometric dtitude referenced vaues for controls or displays
do not preclude related use of display symbology color changes or use of flashing dphanumeric
symbology as the aircraft descends below a specificdly referenced height or atitude vaue.

Situation information displays of navigation displacement must be avalable to both flightcrew members,
and must be appropriately scaled and readily understandable in presentations or mode of display used.
Instrument and pand layouts must follow accepted principles of flight deck design.

5.10. Annunciations. Annunciations must be clear, unambiguous, and gppropriately related to the
flight control mode in use. The mode annunciation labels should not be identified by landing minima
classfication. For example, LAND 2, LAND 3, Single Land, Dual Land, etc., are acceptable mode
annunciation labels, whereas, Category |1, Category Ill, etc., should not be used. Aircraft previoudy
demondtrated for Category 111 which do not meet this criteria may require additional operationa
condraints to assure the correct use of minima suited to the aircraft configuration. In addition, mode
annunciation labels must be conggtent with other annunciaions in the cockpit, and with the airplane
documentation.

5.11. Automatic Aural Alerts. Automatic Aurd Alerts (eg., automatic cal-outs, voice calouts) of
radio dtitude, or cdl-outs gpproaching landing minimums, or cal-outs dencting landing minimums must be
congstent with the design philosophy of the aircraft in question. However, any automatic call-outs used
should not be of avolume or frequency thet interferes with necessary flightcrew communications or normd
crew coordination procedures. Recommended automeatic cal-outs include a suitable dert or tone as
follows

1. At 500 ft. (radio dtitude), gpproaching minimums and & minimums, and

2. Altitude cdll-outs during flare, such as at "50" ft., "30" ft. and "10" ft., or dtitudes gppropriate to
arcraft flare characterigtics. Low dtitude radio dtitude cal-outs, if used, should appropriately address
the gtuation of higher than norma sink rate during flare, or an extended flare which may be progressng
beyond the touchdown zone.

5.12. Navigation Sensors. Various navigation sensors may be acceptable to support Category |11
operations as pecified in Section 4.3.10. ILSlocdizer and glidedope sgnds are the primary means
currently used for the determination of deviation from the desired path for Category |11 operations.
Criteriafor acceptable ILS and ML S locdizer and glide-dope recelvers areincluded in Appendix 3 or in
earlier acceptable criteria used by FAA for previous demonstrations of systemsfor Category 111. Other
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navigation sensors, such as GNSS, or DGNSS, may be used individudly or in combination to satisfy the
necessary accuracy, integrity and availability for Category 111 if proof of concept demondrations are
successfully completed and operationd experience at Category | and Category || minimums is acceptable.
Navigation sensors other than ILS must meet equivaent ILS performance or appropriate RTCA or
EUROCAE criteria, unless otherwise authorized.

Appropriate marker beacon information, or equivaent, must be displayed to each pilot for the outer,
middle and inner markers. Appropriate substitutes for marker beacons may be authorized by the FAA
for Category |11 based upon the use of suitable GNSS/'DGNSS capabilities, or DME.

5.13. Supporting Systems and Capabilities.

5.13.1. Flight Deck Vighbility. Suitable forward and sde flight deck visihbility for each pilot should be
provided as follows:

a Theaircraft should have a suitable visud reference cockpit cutoff angle over the nose for the
intended operations, at the intended approach speeds, and for the intended aircraft configurations, as
goplicable (e.g., flap settings),

b. Thearcraft'sflight deck forward and side windows should provide suitable visibility for taxi and
ground operaionsin low vighility, and

c. Placement of any devices or Structurein the pilots visud field which could sgnificantly affect the
pilot's view for low visihility operations must be acceptable (e.g., HUD drive eectronics, sunvisor
function or mountings).

5.13.2. Rain and Ice Removal. Suitable windshield rain remova, ice protection, or defog capability
should be provided as specified below:

a Ingalation of rain remova capability is required (e.g., windshield wipers, windshield bleed air).

b. Ingdlation and use of windshield hydrophobic coatings, or use of equivaent rain repdlent
systems which meet pertinent environmental standards are recommended.

c. Ingdlation of windshield anti-ice or de-ice capability is required for arcraft intended to operate
in known icing conditions during gpproach and landing.

d. Ingdlation of at least forward windshield defog capability is recommended for aircraft subject to
obscuration of the pilot's view during humid conditions.
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Aircraft subject to obscuration of the windshield dueto rain, ice, or fogging of the pilot's view which do
not have protection, or which do not have adequate protection may require operationa limitations on
the conditionsin which low vighility operations are conducted.

5.13.3. Miscellaneous Systems. Other supporting systems should meet gppropriate criteria
compatible with Category |11 Operationa Objectives. Applicable criteriamay include criteriaas
gpecified in Appendix 3, criteria as specified in basic airworthiness requirements gpplicableto U.S.
certificated aircraft, or equivadent, or operationd criteriafor IFR flight. Regarding supporting systems,
“In-sarvice arrcraft” or “new production” arcraft may meet or continue to meet criteria previoudy found
acceptable for Category |11 operation for supporting systems for those aircraft. Supporting systems for
Category 111 are consdered to include, as applicable: Instruments, radar dtimeters, air data computers,
inertia reference units, atitude and heading gyros, instrument switching, flight deck night lighting, landing
lights and taxi lights, position lights, turnoff lights, recognition lights, GPWS or EGPWS, flight deta
recorders or other low vishility related aircraft systems pertinent to a particular type.

Any GPWS or EGPWS systems interfaces (e.g., glide dope deviation warning) should be compatible
with and should not interfere with the Category 111 Operations to be conducted (e.g., for engine
inoperative Category |11 Configurations). For multimode capable systems for Category 111 (eg., MMR),
interfaces with GPWS or EGPWS for each MMR mode (e.g., ILS, MLS or GLS) should be congstent.

For Hight Data Recorders (FDR’s) or Quick Access Recorders (QAR'S), it is recommended that
operators consider appropriate flight data recorder requirements for incident or event analysis when
addressing provisons for Category Il1. It isrecommended that any data recorders instaled provide
sufficient capability for recording of parameters gpplicable to flight guidance system performance for use
with Category |11 operations. Typica parameters of interest and appropriate sample rates are those
found in Appendix 8 applicable to Irregular Terrain Assessment.

5.14. Go-Around Capability. Regardiess of the flight guidance system used an gppropriate go-
around mode/capability should be provided. A go-around mode/capability must be able to be selected
at any time during the approach to touchdown. The go-around mode/capability should provide
information for a safe discontinuance of the approach a any point to touchdown, if activated prior to
touchdown. If activated at alow dtitude where the aircraft inadvertently touches the ground, the go-
around mode should provide adequate information to accomplish a safe go around and not exhibit
unsafe characterigtics as aresult of an inadvertent touchdown. Inadvertent selection of go-around after
touchdown should have no adverse effect on the ability of the aircraft to safely rollout and stop.

5.15. Excessive Deviation Alerting. An acceptable method should be provided to detect excessive
deviation of the arcraft lateraly and verticaly during gpproach, and lateradly during rollout, as applicable.
The method used should not require excessve workload or undue attention.  This provison does not
require a pecified deviation warning method or annunciation, but may be addressed by parameters
displayed on the ADI, EADI, or PFD. When adedicated deviation warning is provided, its use must not
calise excessve nuisance derts.
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5.16. Rollout Deceleration Systemsor Proceduresfor Category I11.

5.16.1. Stopping Means. A meansto determine that an aircraft can be reliably stopped within the
available length of the runway is necessary to conduct Category |11 operations. At least one of the
following means to assess stopping performance should be used:

1. Anautomatic braking system which includes information for the flightcrew about appropriate
auto brake settings to be used for landing or which provides landing distance information suitable for use
by the flightcrew to determine which auto brake setting may or may not be gppropriate.

2. A ground speed indicating system based on inertid information or other equivaent source such
as GNSS, together with acceptable procedures for its use.

3. A decderation display or other indication which can advise the pilot of the adequacy of arcraft
deceleration to stop within the available runway length.

4. A runway remaining indicator display reliably showing the length of remaining runway after
touchdown.

5. A procedura means to assure a safe stop acceptable to FAA. However, a procedural meansto
ensure a safe sop is not gppropriate for minima less than RVR300 (75 m).

5.16.2. Antiskid Systems. Unless otherwise determined to be acceptable to the FAA, aircraft
authorized for Category 111 should have an operable anti-skid system ingtalled and operative per the
applicable FAA MMEL and MEL.

The authorization for arcraft to operate using Category 111 minima without anti-skid is determined by the
POI for each aircraft type, congdering the following factors:

1. Extrafidd length margin of runways to be authorized, compared with field lengths necessary for
the aircraft type, and

2. Thebraking system characterigtics of the aircraft regarding susceptibility to tire failure during
heavy braking, and susceptibility to tire failure during operations with reduced or patchy runway surface
friction.

5.17. Enginelnoperative Category |11 Capability. The following criteria are gpplicable to aircraft
systems intended to qudify for "engine inoperative Category 11" authorizations. Aircraft demonstrated
to meet "engine inoperative’ provisons of Appendix 3 that have an appropriate reference to engine
inoperative Category |11 capability in the FAA approved AFM aretypically consdered to meet the
provisons listed below.
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The AFM or equivaent reference must suitably describe demonstrated approach and missed approach
performance for the engine inoperative configuration, and the aircraft must meet pertinent criteria
otherwise required for al-engine Category 111 or equivalent criteria. This performance data should aso
be avalladle in the automated flight planning, performance and weight and balance systems normdly
used by the air carrier S0 asto be readily available to the pilot and, if applicable, the aircraft dispaicher.

Exceptions to dl-engine Category |11, or equivadent criteria, may be authorized for engine inoperative
Category |11 asfollows:

a The effects of a second engine failure when conducting Category |11 operations with an
engine inoperative need not be considered, except for a demondiration that the airplane remain
controllable when the second engine fails,

b. Crew intervention to re-trim the aircraft to address thrust asymmetry following engine loss
may be permitted,

c. Alternate eectrica and hydraulic system redundancy provisions may be acceptable, as suited
to the type design (e.g., busisolation and eectrica generator remaining capability must be suitable for
the engine out configuration),

d. Reguirements to show acceptable landing performance may be limited to demongtration of
acceptable performance during engine out flight demondtrations (e.g., a safe landing on the runway), and

e. Landing system "status’ should accuratdly reflect the arcraft configuration and capability.

2. Suitable information mugt be available to the flightcrew a any timein flight, and particularly a the
time of a"continuation to destination” or "diverson to dternate’ decison. Thisisto determine that the
arcraft can have an appropriate Category 111 approach capability when the gpproach isinitiated (e.g.,
Non-normal checklist specification of expected configuration during gpproach, autoland status
annunciation of expected capability).

3. Performance should be demondtrated in appropriate wesather conditions considering winds and
any other rdevant factors.

5.18. Airborne System Assessment for Irregular Pre-Threshold Terrain. Not withstanding that
arworthiness demongrations may consider irregular terrain in the pre-threshold area, specia operationa
evauations are nonetheess required for certain airports having difficult pre-threshold terrain conditions (see
Section 6.2.5). Criteriafor the operational evauation of irregular pre-threshold terrain airports is contained
in Appendix 8. This criteriamay be used both for operationd authorizations and in conjunction with
arrworthiness demongtrations for type certification (TC) or supplementd type certification (STC).
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5.19. Airworthiness Demonstrations of Airborne System Capability for Category I11.
Airworthiness demongtrations of airborne systems not previoudy approved for Category 111 should be
in accordance with the provisons of Appendices 2 through 6. Aircraft which have previoudy
completed airworthiness demongtrations in accordance with earlier criteriamay continue to reference
the demondrations againg earlier criteriain their AFM and may elect to continue to use earlier criteria
for continued production or demondtration of new production derivative aircraft. The criteriaof thisAC
must be used when seeking credit not provided by the earlier criteria, for new arcraft types, or for
sgnificantly modified systems proposed to FAA for derivetive aircraft after the date of the issuance of
thisrevised AC. Category Il aircraft syslems may be evauated in accordance with the gpplicable
criteria contained in the Appendices of this AC during airworthiness demongtrations, or they may be
evauated in conjunction with an FAA gpproved program with an operator, for arrcraft that are "'in
sarvice' using the equivaent criteria and evaluation methods, to those specified in the Appendicesto this
AC. Operational demonstrations will not be conducted based on criteria prior to thisAC.

6. PROCEDURES.

6.1. Operational Procedures. Appropriate operationa procedures based on the approved operator
program should be addressed. Operationd procedures should consider the pilot qudification and
training program, arplane flight manual, crew coordination, monitoring, gppropriate takeoff and landing
minimaincluding specification of either a Decison Height or an Alert Height (as applicable) for landing,
crew call-outs, and assurance of appropriate aircraft configurations. Suitable operationa procedures
must be used by the operator and be used by flightcrews prior to conducting low visbility takeoff or
Category 111 landing operations.

6.1.1. Application of AFM Provisions. The operator's procedures for low vishility takeoff or
Category |11 landing should be consistent with any AFM provisions specified in the norma or non-
norma procedures sections (e.g., Section 3 of the AFM) during arworthiness demongtrations.
Adjustments of procedures consistent with operator requirements are permitted when approved by the
POI. Operators should assure that no adjustments to procedures are made which invaidate the
goplicahility of the origind arworthiness demondration.

Where navigation performance for a specific RNP can only be achieved by specific system modes (e.g.,
coupled flight director or autopilot), the pecific modes and associated RNP levels should be applied
consgent with the AFM.

Where operations are based on RNP, suitable flight manua provisions for RNP capability and use
should be provided. If not available in the AFM or Flight Crew Operating Manud (FCOM), RNP
operations may be approved on acase by case basis, consstent with “fleet quaification” for RNP
criteriasuch asfound in RTCA DO-236 Appendix D, or equivaent FAA criteria

6.1.2. Crew Coordination. Appropriate procedures for crew coordination should be established so
that each flightcrew member can carry out their assigned responsibilities. Briefings prior to the
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applicable takeoff or gpproach should be specified to assure appropriate and necessary crew
communications. Responsibilities and assgnment of tasks should be clearly understood by
crewmembers.

6.1.3. Monitoring. Operators should establish appropriate monitoring procedures for each low
vighility takeoff, gpproach, landing, and missed gpproach. Procedures should assure that adequate
crew attention can be devoted to control of arcraft flight path, displacements from intended path, mode
annunciations, failure annunciations and warnings, and adherence to minima associated with DH and
AH. Where a"monitored gpproach” is used, (e.g., where the First Officer isresponsible for control of
the aircraft flight path by monitoring of the automatic flight system) appropriate procedures should be
established for transfer of contral to the captain who will be making the decision for continuation of the
landing at or prior to Decison Height or Alert Height. Monitoring procedures should not require a
trandfer of responghility or transfer of control at atime that could interfere with safe landing of the
arcraft. Proceduresfor calling out failure conditions should be pre-established, and respongbility for
derting other crewmembers to afailure condition should be clearly identified.

6.1.4. Useof the Decison Height or Alert Height. Decison heights are normdly used for Fall
Passive Category |11 operations and Alert Heights are used for Fail Operationa Category |11 operations.
Certain exceptions are noted esewhere in this AC (e.g., use of a Decison Height (DH) due to specific
fail operationa arcraft characterigtic a arunway with irregular pre-threshold terrain). When Decison
Heights are specified, procedures for setting various reference bugsin the cockpit should be clearly
identified, respongibilities for Decison Height call-outs should be clearly defined, and visud reference
requirements necessary a Decison Height should be clearly specified so that flightcrews are aware of the
necessary visud references that must be established by, and maintained after passing Decision Height.

When Alert Heights are specified, the operator may elect to use an Alert Height at or below 200 ft. HAT
as auitable for procedure or procedures identified for use by that operator.

Procedures should be specified for cal-out of the Alert Height and if gpplicable for conversion of the
Alert Height to a Decison Height in the event that the aircraft reverts from Fall Operationd to Fall
Passive flight control.

The operator should assure that at each runway intended for Category 11 operations, the radar dtimeter
systems used to define Alert Height or Decision Height provides consistent, reliable, and gppropriate
readings for determination of Decison Height or Alert Height in the event of irregular terrain underlying
the approach path, or an dternate method should be used. Alert Height or DH may be based on other
means (e.g., inner marker) only when specificaly gpproved by FAA. Any adjustments to approach
minimaor procedures made on fina gpproach should be completed at a safe dtitude (e.g., above 500
ft. HAT).
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6.1.5. Call-outs. Altitude/Height cdl-outs should be used for Category I11. Calouts may be
accomplished by the flightcrew or may be automatic (e.g., using synthetic voice cal-outs or atone
system). Typicd cdl-outs acceptable for Category 11 include a combination of the following:

1000 ft." above the touchdown zone,

"500 ft." above the touchdown zone,

"gpproaching minimums;"

"minimums,”

dtitudes during flare, (e.g., 50, 30, 10) or AFGS mode trangtions (e.g., flare, rollout), and
as appropriate, auto spoiler, reverse thrust deployment and autobrake disconnect.

Cdls made by the flightcrew should not conflict with the automatic systems or auto call-outs of the
arcraft, and conversaly the configuration sdected for the aircraft should not conflict with expected cal-
outs to be made by the flightcrew. Compatibility between the automatic cal-outs and the crew call-outs
must be assured. The number of cal-outs made, either autometicaly, by crew, or in combination,
should not be so frequent asto interfere with necessary crew communication for abnormal events.

Also, cdl-outs should be specified to address any non-norma configurations, mode switches, failed
modes, or other failures that could affect safe flight, continuation of the landing, or the accomplish-ment
of asafe missed approach. Any use of crew initiated cal-outs at dtitudes below 100 ft. should assure
that the callouts do not require undue concentration of the non-flying pilot on reading of the radar
dtimeter rather than monitoring the overdl configuration of the aircraft, mode switching, and
annunciations that might be related to a successful Category 111 landing. Automatic dtitude cal-outs or
tones are recommended for atitude awareness, at least at and after passing Decision Height or Alert
Height.

Operators may make provison for use of crew verbd callouts as a backup, or in lieu of autometic
cdloutsin certain circumstances. It is recommended that operators have a policy addressing
procedures to be used when an automatic calout system fails or isinoperative regarding making some
or al key cdlouts manudly. Examples of when use of verba crew callouts may be appropriate instead
of or to augment automeatic calouts include:

1) When an automatic callout system has failed,
2) When automatic calouts are inoperative through an MEL provision, or

3) When a particular automatic callout is not issued or is masked by another cockpit advisory or crew
conversation, or is not heard for some other reason.
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6.1.6. Aircraft Configurations. Operationa procedures should accommodate any authorized aircraft
configurations that might be required for low vighbility takeoff or Category |11 approaches or missed
approaches. Examples of configurations that operationa procedures may need to accommodate
indude:

1. Alternate flap settings approved for Category 11,
2. Useof aternate AFGS modes or configurations (e.g., Single Land, LAND?2),

3. Inoperative equipment provisons reaed to the minimum equipment list, such as a non-availability of
certain electrica system components, inoperative radar dtimeter, air data computers, hydraulic systems or
ingrument switching system components, and

4. Availability and use of dternate eectrical power sources (e.g., APU) if required as a standby source.

Procedures required to accommodate various arcraft configurations should be readily avallable to the
flightcrew and the aircraft dispatcher to preclude the inadvertent use of an incorrect procedure or
configuration. Acceptable configurations for that operator and aircraft type should be clearly identified
S0 that the pilots can easily determine whether the aircraft is or isnot in a configuration to initiate alow
vishility takeoff or Category |11 gpproach. Configuration provisons must be consistent with, but are not
limited to, those provided in the operations specifications for that operator.

6.1.7. Compatibility with Category | and Category Il Procedures. The operator should assure
that to the greatest extent possible, procedures for Category |11 are consistent with the procedures for
that operator for Category 11 and Category | to minimize confusion about which procedure should be
used or to preclude procedurd errors due to pilots reverting to familiar procedures accomplished more
frequently such asfor Category |. The operator should to the extent practical, minimize the number of
procedures that the crew needs to be familiar with for low vishility operations so that, regardiess of the
landing category necessary for an approach, the correct procedures can be used consistently and
reiably.

6.1.8. Flightcrew Response to Non-Normal Events. Takeoff and landing weather minimums are
intended for norma operations. When non-norma events occur, flightcrews and aircraft dispatchers are
expected to take the safest course of action to assure safe completion of the flight. Using emergency
authority, pilots can deviate from rules or polices, to the extent necessary, to minimize the risk of
continued flight to a safe landing. In some ingtances, guidelines are established for particular fallure
gtuations, such asfailure of required aircraft systems prior to reaching Alert Height.

When procedures or configurations have not been specified, pilots and aircraft dispatchers are expected
to use good judgment in making the determination of gppropriate configurations or Stuations to conduct
safe Category 111 operations. The decision to continue an gpproach or to discontinue an approach must

Page 39



AC 120-28D 07/13/99

be made consdering dl rdlevant factors of the status of the aircraft, fuel on board, seriousness of the
emergency, distance away of other available airports, and the likelihood of changing weather conditions,
among other factors. It isnot the intent of this AC to attempt to define guiddines for circumstances such
asinflight fire, minimum fud reserves, or other Stuations requiring complex judgments of killed
crewmembers.

However, in the case of certain well-defined situations that can be addressed before departure, such as
contingency planning in the event of an engine fallure, guideines are provided to asst pilots in making
safe and consstent judgments about available dternative courses of action. Specific guidelines for
initiation for a Category |11 gpproach with an inoperative engine are provided in section 5.17.
Guiddinesfor other configuration Stuations may be provided by the norma or non-norma procedure
section of the aircraft flight manual or by the operator. Pilots and aircraft dispatchers are expected to be
familiar with these guidelines and gpply them to the extent practica but may deviate as necessary from
those guidelines, to the extent that they consider necessary to assure safe flight and landing. If doubt
exigs as to the advisability of continuation of an gpproach or diversion, it is the flightcrews responsibility
to exercise their emergency authority to the extent necessary to assure a safe flight.

6.2. Category |11 Instrument Approach Proceduresand Low Visbility Takeoff.
6.2.1. Takeoff Guidance System Procedures. When takeoff minima are predicated on use of a
takeoff guidance system meeting the criteria of Section 5.1.3 or Appendix 2, procedures for use of the
takeoff guidance system should be identified consstent with the approved AFM, or gpplicable operationa
authorization. Procedures should address at least the following items or factors:

Setup, test, and initidization of the guidance syssem and NAVAID’s, as applicable

Roles and responshilities of the PF and PNF

Suitable dignment with and tracking of the runway centerline

Suitable transfer of control between pilots for failures or incgpacitation, as applicable

Suitable response to falures (e.g., engine failure before and after V,, eectrica falure, guidance
system derts, warnings, and failures as applicable)

6.2.2. Acceptable Proceduresfor Category |11 Approach. Instrument Approach Procedures for
Category 111 may be conducted in accordance with:

1. published 14 CFR part 97 procedures, or

2. gpproved operations specifications for specia procedures, or
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3. published foreign or military procedures approved by the FAA, or
4. foreign or military procedures accepted by FAA for specific foreign airports and runways.

6.2.3. Standard Obstacle clearance for approach and missed approach. Advisory Circular 120-
29 as amended provides the standard Category 11 and I11 approach and missed approach criteria not
otherwise specified in FAA Order 8260.3 (TERP' s). The criteriain AC 120-29 should be applied
except where acceptable TERP s criteriais provided for Category 11 and 111 operationsusing ILS,
MLS, GLS or RNP facilities and equipment. Standard obstacle clearance criteriaare typically
incorporated with published part 97 procedures. Standard criteria used by several foreign authorities
based on ICAO PANS OPS may be used where found to be acceptable to the FAA (eg., JAA
approved procedures). Category Il and 111 procedures developed using criteria other than TERPS or
PANS OPS are normally issued through operations specifications as specid procedures. (See

paragraph 6.2.4.)

6.2.4. Special Obstacle Criteria. In certain instances standard obstacle criteria as specified by
TERPS may not be appropriate for particular Category |11 procedures. In such instances dternate
criteria acceptable to the FAA may be used as specified in OpSpecs (e.g., RNP criteria).

6.2.5. Irregular Terrain Airports. Irregular terrain airports identified by a part 97 procedure, or by
FAA order 8400.8, as amended, must be evaluated in accordance with FAA approved procedures
prior to incorporation in operations specifications for use by air carriers operating to Category |11
minima

Irregular terrain airport specia evauations should consider each particular arcraft type, the particular
flight control system, and may include consideration of particular syslem dements such as the type of
radar dtimetersingalled or other equipment.

Procedures for evaluation of these airports are provided in Appendix 8.

6.2.6. Airport Surface Depiction for Category Il Operations. A suitable airport surface
depiction (e.g., arport diagrams) should be available to flightcrews to assure appropriate identification
of visud landmarks or lighting to safdly accomplish taxing in Category 11 conditions from the gate to the
runway and from the runway to the gate. The Airport depiction should use an gppropriate scae with
suitable detailed information on gate locations, parking locations, holding locations, critica aress,
obstacle free zones, taxi way identifications, runway identifications, and any gpplicable taxi way
markings for designated holding spots or holding areas. Standard deypictions provided by commercid
charting services are typicaly acceptable if they provide sufficient detail to identify suitable routes of taxi
to and from the runway and gate positions for departure or arrival.

6.2.7. Continuing Category 111 Approachesin Deteriorating Weather Conditions. The
following procedures are considered acceptable in the event that weether conditions are reported to
drop below the applicable Category 111 minima after an aircraft has passed the final gpproach point or
fina approach fix, as applicable. (Reference section 121.651.)
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Operations based on a DA(H) may continue to the DA(H) and then land, if the specified visud
reference is subsequently established by the pilot no later than the DA(H).

Operations based on an Alert Height (AH) may continue to the AH and then land, if weather is
reported to be at or above minima before passing the AH, or if suitable visua reference has
been established by the pilot.

Operations based on an AH may continue to land regardless of reported weather conditions if
equipped with afail operationd rollout syssem which did not indicate amafunction prior to
passing dert height, and the pilot congders continuation a safe course of action.

Operators requesting amended operations specifications reflecting the procedures described above may
have their current operations specifications amended by making application in accordance with
paragraph 10.16. New Category |11 operators should have operations specifications issued reflecting
these provisions in accordance with revised standard operations specifications (see samples provided in

Appendix 7).

When wind congtraints apply to Category I11 procedures (e.g., an Operation-Specification 15 knot
crosswind component limit) the limit is considered to gpply to the point of touchdown. If areport of a
crosswind component vaue greater than the limit is received while on gpproach, an arcraft may
continue an gpproach, but a subsequent wind report indicating winds are within limits or a pilot
determination that actud winds are within limits must be made prior to touchdown. Acceptable
methods for such a determination may include ATS reports, reports of other aircraft with reliable means
of wind determination (e.g., IRS), pilot use of on board IRS or FM S wind readout capability, data link
of recent winds, or pilot confirmation of an acceptable visud indication of winds on the surface by a
wind sock, wind indicator or equivalent wind indicating device.

When an Airplane Flight Manud or other manufacturer’ s reference (e.g., FCOM) references
“Maximum wind component speeds when landing weather minima are predicated on autoland
operations’, or an equivaent statement, an operator or flightcrew may consider those wind vauesto
apply to “steady state” wind components. Any gust vaues which exceed the steady state wind limit
need not be addressed if the flightcrew determines the gust exceedance can be considered inggnificant
in magnitude, variable in direction, occasiona, or otherwise not applicable (e.g., obvioudy outdated gust
report, winds and gusts reported at a location considered far from the runway or touchdown zone and
not applicable, or gusts considered not pertinent during the period of touchdown or rollout).

6.2.8. Low Vighbility Taxi Procedures. Low vishility taxi procedures should be adopted for each
arport having such procedures. The procedures should be available to pilotsin chart form, if
gpplicable, and used. In addition to published Surface Movement Guidance and Control System
(SMSGS) airport diagrams and information, the operator should provide:
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Any necessary specific gate identification information to find gates, ramp aress, or lead in
vehidles,

Any necessary information about identification of critical area protection zones or aress,

Any necessary emergency response information for takeoff, landing, or other emergencies that
are different for low visibility operations (e.g., markings or other ways to easly find and identify
explosve holding areasin low vighility),

Information on any known characterigtics of the airport where aircraft ground vehicle treffic
conflicts, taxi speed, or aircraft wing tip clearance pose unusud difficulty,

Any other information necessary to facilitate safe operationsin very low vishility (eg., visud
references that may be used for operations when standard markings may not be visible dueto
construction, snow cove).

Provision should be made for both day and night operation, unless operations are only conducted during
ether night or daylight hours.

Low vishility taxi and ground operations and related training and qudification are addressed in Sections
7.1.1item 3and 7.1.3 item 5 for ground training, Section 7.2 for flight training, and Section 8.5 for
SMGCSPlans.

6.2.9. Navigation Reference Datum Compatibility (e.g.,WGS-84/Other Datum).

Outsdethe U.S,, it isimportant for operators usng FMS, GPS and RNAV to be aware of, and where
necessary, take precautions to address potentid differencesin the Navigation Data Base (NDB)
"reference datum™ used by their aircraft's navigation system, and the datum used en route and at
dedtination or dternate airports. Some States specify agronautical data (e.g., NAVAID locations,
runway locations, waypoint locations), including data for instrument procedures, using a reference datum
other than the standard WGS-84 datum, or equivalent.

Addressing this difference can be important to preclude sgnificant navigation errors. If not
gppropriately addressed, aircraft actud pogtion may sgnificantly differ from indicated position when
flying inthese areas. Aircraft may experience navigation difficulty induding:

Incorrect FMS position updating,
Incorrect navigation to awaypoint, NAVAID, runway, or other geographic location,
Violation of airspace or obstacle clearance during approach or missed approach,

Digplacement from the desired flight peth, or runway misdignment following completion of an
instrument approach, or
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Significant map shift, if FMS position is based on updates from NAVAID(s) referenced to aloca
datum incongstent with that of the aircraft's navigation data base.

Also, thisissue can be important when flying with FMS using a WGS-84 referenced navigation data
base with "GPS updating capability” ingtaled, but not operative (eg., asfor an FMS MEL dispatch,
with GPS inoperative, GPS updating inoperative; or GPS updating inhibited).

For Category 111 procedures, the issue of use of an appropriate Navigation "Reference Datum”
principaly appliesto flying RNAYV initid or intermediate approach segments, or missed approach
segments. Final approach segments of ILS or ML S procedures typicaly are not adversely affected by
adifference in reference datum because of direct use of the localizer course. GLS or RNP procedures,
while depending on specification of an gppropriate reference datum for fina gpproach, are otherwise
protected from this datum difference through other criteria which assures consstent datum use for
procedure devel opment.

Information about the navigation reference datum used in particular locations outside of the United
Saesistypicdly avalable on the Internet. An example of acommercid web Ste containing this
information may be found a: http://www.j eppesen.com/wgsd4.html

Accordingly, when operating outside United States airspace and when WGS-84 is not used locdlly as

the reference datum for NAVAID’ s or procedures, or a reference datum equivalent to WGS-84 is not
used, operators should take suitable precautions, as described below. These precautions apply to any
RNAV segments flown as part of any instrument approach procedure or missed approach procedure

(including Category |11 procedures, if applicable) for:

FMS equipped aircraft capable of GPS updating, or
GPS "sland done" equipped arcraft, or
FMS equipped aircraft.

a. Aircraft Equipped With FM S Having GPS Updating Capability, or Equipped With
" GPS Stand Alon€" Navigation Systems.

For operations outside the United States, where the local datum is not WGS-84, or WGS-84
equivaent, or where the operator is uncertain as to whether the loca datum is significantly different than
WGS-84, the operator should take one or more of the following precautions, as necessary:

1) Veify that the datum is WGS-84, or equivaent,

2) Conduct an assessment of the difference in the datum used, to determine that any difference
is not Sgnificant for the procedures to be flown,

3) Deveop and use special RNAV procedure segments or agronautical data referenced to
WGS-84 or equivaent, as necessary,
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4) Manudly inhibit GPS updating of the FM S while flying the gpproach, or segments of the
approach affected by the difference in reference datum,

5) Only use FMS or GPS Stand Alone systems to fly pertinent RNAV segments of the
gpproach where it is possible to use other NAVAID raw data to confirm correct aircraft position along
the flight path,

6) Conduct smulation verification, or in-flight verification or confirmation of suitable navigetion
performance,

7) Preclude FMS or GPS use on segments of the approach affected by the differencein
reference datum, or

8) Use any other method proposed by the operator, and found acceptable to FAA, to assure
that a difference in the NDB Reference Datum from the local datum does not cause 1oss of navigation

integrity.

For GLS or RNP procedures or procedure segments, since the reference datum is consistent with
WGS-84 by procedure design, operators of aircraft using GPS updating of FMS, or "GPS Stand
Alone’ sysemsfor RNAV need not apply the specid precautions listed above, unless otherwise
advised (eg., by NOTAM, or equivaent).

b. FMSEquipped Aircraft That Do Not Have GPS Updating Capability.

While possible, FM S equipped aircraft that do not have GPS updating capability may be lesslikely to
experience this particular datum reference difference issue. Thisis because navigation data bases, local
NAVAID’s, and loca instrument procedures typicaly address and resolve datum issues consstently on
alocd bass, and in aconsstent manner within the locally used coordinate frame of reference.
However, even though the datum difference issue may be less likdly, it nonetheless may occur.
Precautions should be gpplied by operators, as necessary, if there is significant doubt as to Navigation
Data Base datum differences.

The precautions listed above in item a. should not be interpreted to discourage GPS ingtdlation and use.
GPS updating of FM S can sgnificantly increase both navigation accuracy and integrity, and reduce the
risk of other types of navigation errors, including map shifts, yielding asignificant safety increase.

7. TRAINING AND CREW QUALIFICATION. Traning and crew qudification programs pertinent
to Category 111 should include provisons for gppropriate ground training, flight training, initid qudification,
recurrent qualification, recency of experience, and re-qudification. The operators program should
provide gppropriate training and qudification for each pilot in command, second in command and any
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other crewmember expected to have knowledge of or perform duties related to Category 111 landing or
low visibility takeoff operations (e.g., Flight engineer).

Pilots in command are expected to have a comprehensive level of knowledge with respect to each of
the ground training subjects and have performed each of the specified maneuvers and demondgtrated skill
in accomplishing each of the tasks specified for flight training. Second in command pilots should have a
comprehengve knowledge of the subjects specified in the ground training program, and are expected to
perform those relevant procedures or maneuvers gpplicable to the second in command is assigned
duties during Category 11 landing operations or for low vishility takeoff. Other crewmembers are
expected to have the knowledge required and the demonstrated skills to perform their assigned duties.

7.1. Ground Training.

7.1.1. Ground System and NAVAIDsfor Category I11. Ground sysemsand NAVAID sare
consdered to include characteristics of the airport, eectronic navigation aids, lighting, marking and other
systems (e.g., RVR) and any other relevant information necessary for safe Category 11 landing or low
vighility tekeoff operations.

The training and qudification program should appropriately address the operationa characterigtics,
cgpabilities and limitations of a least each of the following:

1. NAVAID's. The navigation systemsto be used, such as the ingrument landing system with its
associated critical area protection criteria, marker beacons, distance measuring equipment, compass
locators or other relevant systems should be addressed to the extent necessary for safe operations. As
applicable, operationally relevant characteristics of NAVAID typesto be used should be addressed. For
examplefor ILSor MLS, any characteristics of beam bends, overflight disturbances, beam switchover to
secondary transmitters or power sources, flare of the glide dope signd at low dtitudes may need to be
explained or addressed depending on the characterigtics of the particular flight guidance system used. If
non ground based systems (e.g., GNSS) are used, any characterigtics or congtraints regarding that
method of navigation, must be addressed (e.g., proper procedure waypoint selection and use, integrity
assurance, coping with space vehicle (SV) loss of availability or failure, SV terrain masking).

2. Visud ads. Visud adsinclude approach lighting system, touchdown zone, centerline lighting,
runway edge lighting, taxiway lighting, sandby power for lighting and any other lighting systems thet
might be rlevant to a Category 111 environment, such as the coding of the center line lighting for
distance remaining, and lighting for digplaced thresholds, sop ways, or other rlevant configurations
should be addressed.

3. Runway and Taxiways and SMGCS Plans. The runway and taxiway characteristics concerning
width, safety areas, obstacle free zones, markings, hold lines, signs, holding spots, or taxi way position
markings, runway distance remaining markings and runway distance remaining signs should be
addressed. The SMIGCS plan use should be addressed as applicable. This should include any
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necessary briefings to be conducted and crew coordination, particularly for crash and rescue,
evacudion, or other non-normd events, if different for low vishility stuations.

4. Wegther Reporting. Westher reporting and transmissometer systems, including RVR locations,
readout increments, sensitivity to lighting levels set for the runway edge lights, variation in the significance
of reported vaues during internationa operations, controlling and advisory status of readouts, and
requirements when transmissometers become inoperative should be addressed.

5. Facility Status. Fecility status, proper interpretation of outage reports for lighting components,
standby power, or other factors and proper application of NOTAM’ s regarding the initiation of
Category 111 approaches or initiation of alow vishility takeoff should be addressed.

7.1.2. The Airborne System. Thetraining and qudification program should address the
characteristics, cagpabilities, limitations, and proper use of each gppropriate airborne system element
goplicable to Category |1 landing or low vishility takeoff induding the following:

1. Hight Guidance. The flight control system, flight guidance system, instruments and displays and
annunciation sysemsincuding any associated flight director, landing system and roll out system, or
takeoff systems, if gpplicable. For automatic or manua systems which require crew input for
parameters such as inbound course or automatic or manualy tuned navigation frequencies, the crew
should be aware of the importance of checking that proper selections have been made to assure
appropriate system performance.

2. Speed Management. The automeatic throttle, FMC or other speed management system, if
gpplicable.

3. Ingruments. Situation information displays, as applicable.

4. Supporting Systems. Other associated instrumentation and displays, as gpplicable, including any
monitoring displays, status displays, mode annunciation displays, failure or warning annunciations and
associated system Status displays that may be relevant.

5. Aircraft Characteristics. Any aircraft characteristics that may be relevant to Category 111, such
as cockpit vighility cutoff angles and the effect on cockpit vishility of proper eye height, seet pogtion or
ingrument lighting intengities related to trangtion through areas of varying brightness visud conditions
change. Pilots should be aware of the effects on flight vigibility related to use of different flap settings,
gpproach speeds, use of various landing or taxi lights and proper procedures for use of windshield
wipers and rain repelent. If windshield defog, anti-ice, or de-icing systems affect forward vishility,
pilots should be aware of those effects and be familiar with proper settings for use of that equipment
relaed to low vighility landing.

7.1.3. Flight Proceduresand Associated | nformation.

Page 47



AC 120-28D 07/13/99

1. Operations Specification. Pilots and aircraft dispatchers should be familiar with, and properly
able to apply, operations specifications gpplicable to Category 111 landing or low vishility takeoff.

2. Norma and Non-normal Procedures. Pilots should be familiar with gppropriate norma and
non-norma procedures including crew duties, monitoring assgnments, transfer of control during norma
operations using a""monitored gpproach,” gppropriate automatic or crew initiated call-outs to be used,
proper use of standard instrument approach procedures, specia instrument approach procedures,
gpplicable minima for norma configurations or for dternate or failure configurations and reverson to
higher minima.in the event of falures

3. Wesather and RVR. PFilots and aircraft digpatchers should be familiar with weether associated
with Category 111 and proper gpplication of runway visud range, including its use and limitations, the
determination of controlling RVR and advisory RVR, required RVR equipment, appropriate light
settings for correct RVR readouts and proper determination of RV R vaues reported at foreign facilities.

4. Useof DA(H) or Alert Height. PFilots should be familiar with the proper application of Decison
Height or Alert Height, as applicable, including proper use and setting of radar dtimeter bugs, use of the
inner marker where authorized or required due to irregular underlying terrain and gppropriate dtimeter
setting procedures for the barometric atimeter consistent with the operators practice of using either
ONH or QFE.

5. Useof Visud Reference. Pilots should be familiar with the availability and limitations of visud
reference encountered for taxi, takeoff, and approach.

Approach visud reference limitation information should at least address arcraft geometry limitations on
visud reference, actions to take with loss or partid loss of visud reference, risks of ingppropriate use of
visud reference, and necessary visud references for continuation after Decison Height, if a Decision
Height is gpplicable. 1ssueslisted in section 6.2.7 above for continuation or discontinuation of an
gpproach in deteriorating weether conditions should be comprehensively addressed.

PFilots should be familiar with procedures for an unexpected deterioration of conditionsto less than the
minimum visbility specified for the procedure during an gpproach, flare or roll out including the proper
response to aloss of visua reference or areduction of visud reference below the specified vaues when
using a Decison Height and prior to the time that the aircraft touches down. The operator should
provide some means of demongtrating the expected minimum visud references that occur on gpproach
when the wesather is at acceptable minimum conditions, and the expected sequence of visua queues
during an gpproach in which the vighility isa or above the specified landing minimums. This may be
done using smulation, video presentation of smulated landings or actud landings, dides or pictures
showing expected visua references, computer based reproductions of expected visua references, or
other means acceptable to the FAA.
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When an dert height is used, pilots should be familiar with the expected visual references sequence
likely to be encountered during an gpproach, even though a specific regulatory visud referenceis not
established when using an dert height.

When a synthetic reference system such as " synthetic vison™ or enhanced vison systems or independent
landing monitors are used, pilots should be familiar and current with the interpretation of the displaysto
assure proper identification of the runway and proper positioning of the aircraft relative to continuation of
the gpproach to alanding. Pilots should be briefed on the limitations of these systemsfor usein various
wegther conditions and specific information may need to be provided on a Ste-specific basis to assure
that mis-identification of runways, taxiways or other adjacent runways does not occur when using such
systems.

For takeoff, pilots should be aware of the operators policy for responding to loss of suitable visud
reference during takeoff, in the low and high speed regime, both before and after V; (see FAA
AC 120-62 “Takeoff Safety Training Aid” for additiona information and recommendetions for training).

6. Transfer of Control. Procedures should be addressed for transfer of control and transition from
non-visud to visud flight for both the pilot in command, second in command, as wel asthe pilot flying
and pilot not flying during the gpproach. For systems which include dectronic monitoring displays, as
described in item 5 above, procedures for trangition from those monitoring displays to externa visua
references should be addressed.

7. Acceptable Hight Peth Deviations. Filots should be familiar with the recognition of the limits of
acceptable arcraft pogtion and flight path tracking during approach, flare and if applicableroll out. This
should be addressed using gppropriate displays or annunciations for elther automatic landing systems or
for manud landing systems or when using eectronic monitoring systems such as an independent landing
monitor.

8. Wind Limitations. Environmenta effects should be addressed. Environmentd effects include
gppropriate condraints for head winds, tail winds, cross winds, and the effect of vertical and horizontal
wind shear on automatic systems, flight directors, or other system (e.g., Synthetic vison) performance.

For systems such as head-up digplays which have a limited field of view or synthetic reference systems
pilots should be familiar with the display limitations of these systems and expected pilot actions in the event
that the aircraft reaches or exceeds a display limit capability.

9. Contaminated Runways. Pilots and aircraft dispatchers should be familiar with the operator’s
policies and procedures concerning congraints applicable to Category 111 landings or low vishility takeoffs,
on contaminated or cluttered runways. Limits should be noted for use of dippery or icy runways asfar as
directiona control or stopping performance is concerned, and crews should be familiar with gppropriate
condraints related to braking friction reports. Filots and aircraft dispatchers should be familiar with the
method of providing braking friction reports applicable to each airport having Category 111 landing
operations or low vishility takeoff operations.
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10. Airborne System Failures. Pilots should be familiar with the recognition and proper reaction to
ggnificant airborne system failures experienced prior to and after reaching the find gpproach fix and
experienced prior to and after reaching Alert Height or Decision Height, as gpplicable. Expected pilot
response to failure after touchdown should be addressed, particularly for Category 111 operations.
Engine inoperative Category |11 provisions should be addressed, if gpplicable, including identification of
acceptable arcraft and system configurations, assurance of adequate obstacle clearance and missed
approach performance, and appropriate use of aternates. If applicable, provisions for “engine
inoperative Category I11” should be addressed.

11. Go-around Provisons. Pilots are expected to appropriately recognize and react to ground or
navigation system faults, failures or abnormalities a any point during the approach, before and after
passing Alert Height or Decison Height and in the event an abnormality or failure which occurs after
touchdown. Pilots should be familiar with appropriate go-around techniques, systemsto be used either
automaticaly or manualy, consequences of failures on go-around systems which may be used, the
expected height loss during amanud or autométic go around congdering various initiation dtitudes, and
appropriate consderation for obstacle clearance in the event that a missed gpproach must be initiated
below Alert Height or Decision Height.

12. Reporting Anomdies. Pilots should be familiar with the need to report navigation system
anomadlies or discrepancies, or failures of gpproach lights, runway lights, touchdown zone lights, center
line lights or any other discrepancies which could be pertinent to subsequent Category 111 operations.

7.2. Flight Training (Aircraft or Smulator). Hight training (typicdly usng asmulator) should
address the following maneuvers and procedures and may be done individualy as Category |11
maneuvers, or they may be accomplished in appropriate combinations with Category | or Category |1
maneuvers. When pilots are authorized to use minimafor Category | or Category 11, aswdl as
Category |11, maneuvers may be appropriately combined and done in conjunction with other required
approaches necessary for Category | or Category |1 training and qudification when such combinations
are gppropriate (e.g., engine-inoperative missed gpproach). During each of the specified maneuvers or
procedures, crewmembers are expected to perform their respective assgnments or duties as applicable.
In Stuations where crewmembers are being qudified, other than as part of the complete flightcrew, such
as when two pilots in command are being qualified, it may in some cases be necessary to assure that
each candidate completes the required maneuvers or procedures involving manud control of the aircraft
or other demondtration of proficiency when such demonstration is required for aPIC.

Flight training (typically usng asmulator) for Category |11 gpproach and landing should address at lesst
the following maneuvers.

1. Normd landings at the lowest gpplicable Category 111 minima.
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2. A missed gpproach from the Alert Height or Decision Height (may be combined with other
maneuvers).

3. A missed gpproach from alow dtitude that could result in atouchdown during go-around
(rgjected landing).

4. Appropriate arcraft and ground system failures (may be combined with other maneuvers).

5. Enginefailure prior to or during gpproach (if specific flight characteristics of the aircraft or
operationa authorizations require this maneuver).

6. Except for arcraft usng an automatic Fail Operationd roll out system, manud roll out in low
vighility a gpplicable minima (may be combined).

7. Landings a the limiting environmenta conditions authorized for Category |11 for that operator
with respect to wind, cross wind components, and runway surface friction characteristics (may be
combined).

Hight training (typicadly usng asmulaor) for low vighility takeoff (eg., RVR lessthan RVR500 ft./150
m), where a flight guidance system is required, should address the following maneuvers and procedures:

1. Normal takeoff,
2. Rgected takeoff from apoint prior to V; (induding an enginefalure),

3. Continued takeoff following falluresincluding engine fallure, and any critica faluresfor the
arcraft type which could lead to laterd asymmetry during the takeoff, or

4. Reected takeoff which involve transfer of control from the firgt officer to the captain, if firgt officers
are authorized to make takeoffs under the specified low visibility conditions (if gpplicable).

The conditions under which these norma and reected takeoffs should be demonstrated include
appropriate limiting cross winds, winds, gusts and runway surface friction levels authorized. A
demondtration should be done a weights or on runways that represent a critical field length. If the flight
guidance devices used have not been shown to have failure characteristics which are extremely
improbable, atakeoff and rejected takeoff should be demonstrated with failure of the flight guidance
device a acritica point of the takeoff.

Training for low vishility taxi and ground operations (e.g., during smulator training, LOFT or other
scenarios) are recommended to be conducted to the extent practica and beneficial. If conducted, they
should address at |east representative items listed in Sections 6.2.8, 7.1.1, and 7.1.3 at typical airports.
Alternately, the operator may dect to use airports frequently experiencing low vighility conditions,
complex arports on the operator’ s route system, airports with particular low visibility ground movement
difficulties, or rarely used but significant contingency airports (e.g., ETOPS or EROPS diverson
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airports), as determined appropriate by the operator for that operator’ s route system, aircraft types,
training cycle, LOFT scenarios used, and typical line issues being experienced.

7.2.1. Initial Qualification.

1. Ground Training. Initid ground training should cover the subjects specified in 7.1 for each pilot
in command and second in command and appropriate subjects from 7.1 relevant to other crewmembers
when they have assgned responghbilities for Category 111 landing or low vishility takeoff.

2. Hight Training. Flight training should be conducted using an approved smulator capable of
performing the appropriate maneuvers specified, and which can appropriately represent the limiting
visua conditions related to the minima which are gpplicable. Where smulation is not available, an
arcraft with suitable view limiting device may be used if authorized by the assgned principd operations
ingoector. While the number of smulator periods, training flights, or length of smulator periodsis not
Specified, the operator is expected to provide sufficient training to assure that crewmembers can
competently perform each of the maneuvers or procedures specified in 7.2 to an acceptable degree of
proficiency. When Category |11 minimaare based on manud operations using systems like head-up
displays or flight directors, a number of repetitions of the maneuvers specified in paragraph 7.2 above
may be necessary to assure that each of the required maneuvers can be properly and reliably
performed. Guidance for acceptable programs can be found in FAA, FSB reports for specific aircraft
types. Operators should adhere to FSB guiddines when published, unless otherwise authorized by
AFS-400.

7.2.2. Recurrent Qualification.

1. Recurrent Ground Training. Recurrent ground training should provide any necessary review of
topics specified in 7.1 to assure continued familiarity with those topics. Emphasis should be place on
any program modifications, changes to aircraft equipment or procedures, review of any occurrences or
incidents that may be pertinent, and findly emphasis may be placed on re-familiarization with topics such
as mode annunciations for failure conditions or other information which the pilots may not routindy see
during normd line operations. Topics to be addressed for each pilot in command, second in command
other crewmember or aircraft dispatchers are those topics necessary for the performance of the
assigned duties for each respective crewmember.

2. Recurrent Hight Training. Recurrent flight training should be conducted using an approved
smulator with an appropriate visud sysem. In the event that smulation is not available, recurrent flight
training may be accomplished in the aircraft usng suitable view limiting devices, if gpproved by the
principa operations ingpector. Recurrent flight training should include at least one Category |11
approach to alanding if the pilot has not had recent Category 111 or smulated Category |11 experience,
and one approach requiring a go-around from alow dtitude below Alert Height or Decison Height
prior to touchdown.
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When takeoff minimums below RVR500 are approved, recurrent flight training must include at least one
rejected takeoff a the lowest gpprovable minima, with an engine failure near but prior to V;. For both
Category 11 landings and low vighility takeoffs, sufficient training should be provided to assure
competency in each of the maneuvers or procedures listed in 7.2.

Recurrent flight training maneuvers may be accomplished individudly or may be integrated with other
maneuvers required during proficiency training or during proficiency checking. If minima are authorized
using severa methods of flight control such as both automeatic landing and head-up display, then the
training program should assure an appropriate level of proficiency using each authorized mode or
sysem. Where Category Il minimaare based on manua control using flight guidance such as provided
by a head-up flight guidance system, appropriate emphasis should be placed on failure conditions which
apilot does not normally experience in line operations.

7.2.3. Recency of Experience. Recency of experience requirements specified by section 121.439 or
in accordance with AC 120-53 normally provide an assurance of the necessary level of experience for
Category 111 landing or low vishility takeoff operations. In the event that specid circumstances exist
where crewmembers may not have exposure to the automatic landing system or manud systems such as
head-up flight guidance for long periods of time beyond that permitted by section 121.439 or AC 120-
53, then the operator should assure that the necessary recency of experience is addressed prior to pilots
conducting Category 11 landings, or low vighility takeoff operations below RVR500.

For automatic landing systems, as a minimum, pilots should be exposed to automatic landing system
operation and procedures during training or checking in ether the aircraft or in asmulator at least
annudly, if the crew has not otherwise conducted line landings using an autometic system within the
previous 12 months. For manud flight guidance landing or takeoff systems the pilot flying (PF) should
be exposed to system operation, procedures, and use during training or checking at least once each 90
days, if the pilot has not otherwise conducted line landings using the manud flight guidance system within
the previous 90 days.

7.2.4. Re-qualification. Credit for previous Category |11 qudification in adifferent aircraft type or
variant, or previous qudification in the same type or variant a an earlier time may be consdered in
determining the type of program, length of program, required maneuvers to be completed or the
repetition of maneuvers for re-qudification for Category 111 operations. Any re-quaification program
should assure that the pilots have the necessary knowledge of the topics specified in section 7.1 and are
able to perform their assigned duties for Category 111 or low visihility takeoff consdering the maneuvers
or procedures identified in section 7.2.

For programs which credit previous Category I11 qudification in adifferent type aircraft, the trangtion
program should assure that any subtle differences between aircraft types which could lead to pilot
misunderstanding of appropriate characteristics or procedures in the new type must be suitably
addressed.
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7.2.5. Cockpit or Aircraft System Differences. For Category Il programs using aircraft which have
severd variants, training programs should assure thet pilots are aware of any differences which exist and
appropriately understand the consequences of those differences. Guiddines for addressing differences
can be found in FAA AC 120-53 and FSB reports applicable to a particular type.

7.2.6. Category Il Operationswith an Inoperative Engine. For air carriers authorized to initiate
a Category |11 gpproach with an inoperative engine either through Category 111 dispatch or equivalent
procedures or for engine failures which occur en route, appropriate training should be completed to
assure that pilots and arcraft dispatchers can properly apply the provisons of section 10.8. For airlines
that do not authorize the initiation of a Category 111 gpproach with an engine inoperative as an approved
procedure, pilots should at least be familiar with the provisions of sections 10.8.4 and 10.8.5 regarding
an engine falure after passing the find approach fix. Additionaly, pilots should be made aware of the
engine inoperative cagpahilities of the aircraft by reference to the AFM.

7.2.7. Trainingin Conjunction with Advanced Qualification Programs (AQP) or Exemptionsfor
“Single Vigt Training.” Appropriate re-qudification or recurrent quaification programs may be
adjusted as necessary when incorporated in AQP or other sngle visit training programs. With such
programs, however, each of the areas of knowledge specified by section 7 of this AC must be assured.

7.2.8. Credit for "High Limit Captains' (Reference section 121.562). When authorized by the
POI, credit for high landing weather minimum limits and required turbojet experience may be authorized
congstent with provisons of exemptions authorized for Category 111 qudification credit.

7.2.9. Enhanced or Synthetic Vison Systems (I ndependent Landing Monitor). Training
required for enhanced or synthetic vison systems may be as specified by FAA based on successful
completion of proof of concept testing.

7.3. Checking or Evaluations. For both initid qudification and recurrent qudification, crewmembers
should demondtrate proper use of aircraft systems and correct procedures as follows, unless otherwise
specified by an gpplicable FSB report.

1. For automatic systems, for landing at least one automatic landing to afull stop, and one go-
around from alow gpproach a, or after, decison or Alert Height. The automatic landing to afull stop
may be waived for recurrent qudification if the crewmember has accomplished an automatic landing
within aperiod for autoland currency for that operation and aircraft type.

2. For manud systems one landing to a complete stop at the lowest gpplicable minima and one go-
around from low dtitude below Alert Height or Decision Height and at least one response to afailure
condition during the approach to alanding or a missed approach should be demonstrated.
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3. For takeoff bedlow RVR500, pilots should successfully demonstrate one takeoff in the event of
an engine failure a, or after, V; and one rejected takeoff with an engine failure or other gppropriate
falure near but prior to, V;.

7.4. Experiencewith Line Landings. When a qudification program has been completed usng only a
smulaor program, at least the following experience should be required before initiating Category 111
operations, unless otherwise specified by an applicable FSB report.

1. For automatic systems at least one line landing using the auto flight system gpproved for
Category |11 minima should be accomplished in weather conditions at or better than Category |1, unless
apilot's quaification has been completed in aLevel C or D smulator found acceptable for that autoland
sysem.

2. For manua systems such as head-up flight guidance system, the pilot in command must have
completed a least ten line landings, using the approved flight guidance system in the configuration
specified for Category [11 and at suitable facilities (e.g., facilities having appropriate ground facilities for the
lowest minima authorized, or equivaent).

7.5. Crew Records. The operator should assure that records suitably identify initid and continued
eigibility of pilotsfor Category |11 operations. Records should note the appropriate completion of
training for both ground qudification, flight qudification, and initid training, recurrent training, or re-
quadification training, as agpplicable.

7.6. Dual Qualification. Inthe event that crewmembers are dud qudified as either captain or first
officer for checking and performing the duties of the second in command or for crewmembers dud
quaified between severd arcraft types or variants, appropriate training and qudification must be
completed to assure that each crewmember can perform the assigned duties for each seat position and
each aircraft type or variant.

For programsinvolving dua quaification, principa ingpectors should approve the particular operators
program consdering the degree of differencesinvolved in the Category 111 arcraft systems, the assgned
duties for each crew position and criteria such as AC 120-53 related to differences. If apilot serving as
second in command is not expressly restricted from performing the duties of the pilot in command during
Category |11 gpproaches or low vishility takeoffs below RVR500, then that pilot must satisfactorily
complete the requirements for a pilot in command regarding maneuvers specified in section 7.2.

7.7. Interchange. When arcraft interchange is involved between operators, flightcrew members and
arcraft digoatchers must receive sufficient ground and flight training to assure familiarity and competency
with respect to the particular aircraft system or systems of the interchange aircraft. Guidelines for
differences should be consistent with those specified in AC 120-53 and FSB reports.
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7.8. Training For Use of Foreign Airportsfor Category 111 Operationsor Low Visbility
Takeoff. Operators authorized to conduct Category |11 operations or low visihility takeoffs below
RVR600 at foreign airports, which require procedures or limitations different than those gpplicable
within the United States, should assure that flightcrew members and aircraft dipaichers are familiar with
any differences gppropriate to operations at those foreign airports.

7.9. Line Checks. Operators should include assessments of Category |11 procedures and practices as
necessary during line checks when operations are conducted at facilities appropriate for Category 11 or
at facilities appropriate for amulating Category |11 operations.

8. AIRPORTS, NAVIGATION FACILITIESAND METEOROLOGICAL CRITERIA. United
States and non-United States airports and runways for Category 111 are those either having published part
97 SIAPS, or as otherwise specified on the FAA AFS-400 "Category 11/Category |11 status checkligt”
(FAA Order 8400.8). Requests for authorization to use other airportsrunways should be coordinated
with AFS-400, through the operator's Certificate Holding Digtrict Office (CHDO).

8.1. Useof Standard Navigation Facilities. Category Il operations may be approved on standard
United States or ICAO navigation facilities as follows:

United States Type 3 ILS facilities for which part 97 Category 111 procedures are published;

United States Type 2 IL S facilities for which a published part 97 Category 111 procedure has been
established;

Other United States Type 3 or Type 2 ILS facilities determined acceptable by AFS-400 for the type of
arcraft equipment and minima sought; and

Non-United States facilities meeting ICAO criteria ICAO Annex 10, ICAO Manua of All Weether
Operations DOC 9365/AN910, etc.) and which are promulgated for use for Category 111 by the "State
of the Aerodrome.”

8.2. Useof Other Navigation Facilitiesor Methods. Category |11 operations may be approved
using other types of navigation facilities than ILS or using other acceptable position fixing and integrity
assurance methods, if proof of concept demondtrations acceptable to FAA are successfully completed:

Other United States facilities approvable for Category 111 (MLS, GLS, DGPS, or aTypel ILSused in
conjunction with an acceptable aircraft integrity assurance system, etc.) are as determined acceptable by
AFS-400, and

Non-United States IL S facilities meeting acceptable criteria other than ICAO (e.g., JAA), may be used
as determined to be acceptable by AFS-400.
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8.3. Lighting Systems. Lighting used for Category 111 must include the following systems, or ICAO
equivalent systems, unless gpproved by AFS-400 (e.g., for Non-United States airports):

United States Standard ALSF1 or AL SF2 gpproach lights;
United States Standard Touchdown Zone Lights,

United States Standard Runway Centerline Lights;

United States Standard High Intensity Runway Lights;

United States Standard taxiway centerline lights (for any areas of the airport determined to be critica in an
FAA accepted Surface Movement Guidance and Control (SVIGC) plan), or equivaent;

United States Standard taxiway edge lights (for taxiways not requiring centerline lights);
Suitable ramp and gate area lighting for low vigbility operations (for night operations); and
Runway Hold line/Stop Bar lights (if applicable to a FAA approved SMIGC plan).

Exceptions to the above lighting criteria may be authorized only if equivalent safety can be demondirated
by an aternate means (e.g., subgtitution for required approach lighting components due to an approved
arcraft syslem providing equivaent information or performance [such asradar based EVS], or
redundant, high integrity, computed runway centerline information, displayed on aHUD).

8.4. Marking and Signs. Airports agpproved for Category 111 operations must include the following
runway and taxiway markings and airport surface Sgns, or ICAO equivaent, unless gpproved by AFS-
400 (e.g., for Non-United States airports):

United States Standard Precison Instrument Runway Markings.
United States Standard Taxiway edge and centerline Markings.

Runway sgns, taxiway sgns, hold line Sgns, taxiway reference point markings (if required by SMGC),
and NAVAID (ILS) critical areasigns and markings.

Markings and signs must be in serviceable condition, as determined by the operator or FAA Certificate
Holding Digrict Office (CHDO). Markings or signs found in an unacceptable condition by an operator
should be reported to the appropriate airport authority and CHDO. Operators should discontinue
Category Il use of those areas of airport facilities or runways where unsafe conditions are known to exist
due to markings or Sgns being inadequate, until remedia actions are taken by the airport authority (e.g.,
snow remova, rubber deposit remova on runway touchdown zone markings or centerline markings,
critical areahold line or runway centerline marking repainting, runway hold line Sgn snow removad).
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8.5. Low Vighility Surface M ovement Guidance and Control (SMGC) Plans. United States
arports conducting takeoff or landing operations below RVR1200 are required to develop a Surface
Movement Guidance and Control System (SMGCYS) plan. SMGCS operations facilitate low vishility
takeoffs and landings and surface traffic movement by providing procedures and visud ads for taxiing
arcraft between the runway(s) and gpron(s). Specific low vighility taxi routes are provided on a
separate SMGCS airport chart. SMGCS operations aso facilitate the safety of vehicle movements that
directly support aircraft operations, such as aircraft rescue and fire fighting (ARFF) and follow-me
sarvices, towing and marshaing.

Advisory Circular 120-57 as amended describes the stlandards and provides guidance in implementing
SMGCS operations such asarcrew training, etc. An operator intending authorization for Category 111
operations should coordinate with the airport authority regarding their SMGCS plan. Equivaent
coordination is adso gpplicable a non-U.S. arports if such aplan is used by that arport.

8.6. Meteorological Servicesand RVR Availability and Use.

8.6.1. Meteorological Services. Appropriate meteorologica service (e.g., RVR, Altitude Settings,
METAR’s, TAF's, Braking Action, NOTAM’s, reports) are necessary for each airport/runway
intended for use by an operator for Category |1, unless otherwise approved by AFS-400. Non-United
States facilities should meet criteria of ICAO Doc 9365/AN910, second edition, or later, as amended.
Thisinformation must be readily available to both the crew and the aircraft dipatcher.

8.6.2. RVR Availability and Use.

8.6.2.1. RVR Availability. RVR avalahility for touchdown zone (TDZ), mid runway (MID), and
ROLLOUT RVR (or acorresponding internationd equivaent locetion) are asfollows. RVR should be
provided for any runway over 8000 ft. in length. TDZ and ROLLOUT RVR should be provided for
runways less than 8000 ft. Exceptionsto this availability for United States operators at internationa
locations may be approved on a case by case basis, by AFS-400, if equivalent safety can be
established. Factors considered dueto local circumstances at non-United States airports may include
such issues as minima requested, characteristics of prevailing local weather conditions, location of RVR
stesor RVR cdibration, availability of other supporting weather reports on nearby runways, etc.

8.6.2.2. RVR Use. RVR use by operators and pilotsis as specified in standard operations
specifications Part C (see Appendix 7).

However, when gpproved as an exception in operations specifications, aircraft capable of certificated
landing or takeoff distance of less than 4000 ft. may be gpproved to use asingle TDZ, MID, or
ROLLOUT transmissiometer as gpplicable to the part of the runway used (eg., "Rdevant” RVR). For
such operations, transmissiometers not used are consdered to be optional and advisory, unlessthe aircraft
operation is planned to take place at a Speed above safe taxi speed on the part of the runway where the
MID or ROLLOUT transmissiometer is located.
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For operationsin the U.S., RVR must be instrumentaly derived. At non-U.S. airports, RVR reports
that are not ingrumentaly derived may be used if their basis is determined to be reliable and accurate by
the operator and CHDO/POI.

For operations outsde the U.S.,, operators and pilots should be familiar with any application and unique
use of RVR a the airportsto be used. This should include any differencesis standard reporting,
cdibration, or RVR readings related to lighting step settings used, and any conversions necessary to be
made (e.g., meteorologica vishility to RVR converson).

For meteorologica vighility to RVR converson, when operating at foreign airports where the landing
minimums are specified only in RVR, and meteorologicd vishility is provided, the certificate holder or
pilot should convert meteorologica visihility to RVR by multiplying the reported vishility by an
appropriate factor, as shown in Standard Operations Specifications

(see Appendix 7, Part C, Paragraph C051 for use of an appropriate conversion table). However, the
conversion of reported Meteorologica Vishility to RVR provided in paragraph C051 should not be
used for takeoff minima or Category 111 minima, or when areported RVR isavailadle.

8.6.3. Pilot Assessment of Takeoff Visbility Equivalent to RVR. In specid circumstances,
provison may be made for pilot assessment of takeoff vishility equivdent to RVR to determine
compliance with takeoff minima. Authorization for pilot assessment is provided through operations
Specifications paragraph C078 (see Appendix 7) when a satisfactory procedure is provided to the
flightcrew. A pilot may assess vishility at the take off podtion in lieu of reported TDZ RVR (or
equivaent) in accordance with the following:

1. TDZ RVR isinoperétive, or isnot reported (e.g., ATS facility is closed), or

2. locd vighility conditions as determined by the pilot indicate that a sgnificantly different vighility
exists than the reported RVR (e.g., patchy fog, blowing snow, RVR believed to be inaccurate due to
snow cover or ice), and

3. pertinent markings, lighting, and dectronic aids are clearly visble and in service (eg., no
obscuring clutter), and

4. apilot assessment is made using an accepted method regarding identification of an appropriate
number of centerline lights, or markings, of known spacing visible to the pilot when viewed from the
flight deck when the aircraft is at the take-off point, and

5. pilot assessment of vishility as a substitute for TDZ (takeoff) RVR is gpproved for the operator,
and observed vishility is determined to be greater than the equivaent of RVR300 (75m), and

6. areport of the pilot's determination of vishility (PIREP) is forwarded to a suitable ATS facility,
and if gpplicable, digpatch facility prior to departure (e.g., if an ATSfacility or digpatch facility is
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applicable, available, pertinent, and is providing services rdevant to the pilot report). A report of pilot
vighility isintended to provide informetion for other operations.

8.7. Critical Area Protection. Airports and runways used for Category 1l or |11 must have suitable
NAVAID (eg., ILS) critical area protection, as applicable to the ground and aircraft systems used.
Procedures equivaent or more stringent than those specified in the Air Traffic Control Handbook (FAA
Order 7110.65) as amended, are required. Procedures consistent with ICAO DOC 9365/AN910 are
acceptable for non-United States facilities. Where uncertainty regarding acceptability of non-United
States airport proceduresis afactor, operators or CHDOs should contact AFS-400 (e.g., for non
United States airports and runways listed on the FAA Category 11/Category 111 status checklist where
doubt exists regarding adequacy of procedures encountered in routine operations) for follow up.

8.8. Operational Facilities, Outages, Airport Construction, and NOTAM’s. For operationsto
be initidly authorized, operations to continue to be authorized, for an arcraft to be digpatched with the
intention of usng afacility described above, or for an arcraft to continue to its destination or an dternate
with the intent of completing a Category |11 instrument gpproach procedure, each of the applicable
necessary components or services identified in 8.1 through 8.7 above must be operating, available, or
normal asintended for Category 111 (eg., NAVAID’s, standby power, lighting systems) except as
specified below.

Outer, Middle, or Inner Marker beacons may be inoperative unless a Category 111 operation is predicated
on their use (eg., an AH is predicated on use of an Inner Marker due to irregular terrain, or the aircraft
system requires use of amarker beacon for proper flight guidance function).

Lighting systems arein normal status except that isolated lights of an approach light, or runway light
systern may be inoperative; approach light components not necessary for the particular operation (such
asREIL, VAS, RAIL, or SFL) may be inoperative; lights may not be completely obscured by snow or
other such contaminantsif necessary for the operation (e.g., night); Taxiway, ramp, and gate area
lighting components may be inoperative if not essentia for the operation to be conducted.

Ground facility standby power capability for the landing airport or dternate (if applicable) must be
operdtive a the time of the aircraft's departure to a Category |11 destination or aternate.

Category 111 operations may be continued at airports at which construction projects affect runways,
taxiways, Sgns, markings, lighting, or ramp areas only if the operator has determined that low visbility
operations may be safely conducted with the dtered or temporary facilitiesthat are provided. Inthe
event of uncertainty asto the suitability of facilities, the operator should consult with their CHDO.

Operators may make the determination as to the suitability of the above facilities regarding unusua
weather or failure conditions unless otherwise specified by the airport authority, or FAA.

NOTAM’sfor NAVAID's, fadilities, lighting, marking, or other capabilities must be gppropriatdy
consdered for both digpatch, and for continued flight operations intending to use a Category 111
procedure. Operators, aircraft dispatchers, and pilots must appropriately respond to NOTAM's
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potentidly adversdly affecting the aircraft system operation, or the availability or suitability of Category |11
procedures at the airport of landing, or any aternate airport intended for Category I11.

An operator may make the determination that aNOTAM does not gpply to the aircraft system and
procedures being used for aparticular flight if the safety of the operation can be ensured, consdering the
NOTAM and stuation (e.g., aNOTAM specifying Category |11 Not Available dueto the ALS
inoperative, for an aircraft that had previoudy been dispatched based on a Category [11 ETOPS or
EROPS dternate arport flight plan, and no other suitable airport facility isavailable). In such ingtances,
pilots must be advised of any relevant information to the decision, and any precautions to be taken.

8.9. Useof Military Facilities. Military facilities may be used for Category 111 if authorized by DoD,
and if equivadent criteria are met as gpplicable to United States civil arports.

8.10. Special Provisionsfor Facilities Used for ETOPS or EROPS Alternates. ETOPS
operations are extended range operations with twin-engine aircraft, typicaly conducted over oceanic or
remote areas (see Appendix 1 for definitions, or see a current version of AC 120-42 and 14 CFR
section 121.161 for requirements or criteria). EROPS operations are those “extended range
operations’ typicaly conducted in oceanic or remote aress, regardless of the number of instdled

engines.

An airport used as an ETOPS or EROPS dternate based on having available Category 111 engine-
inoperative capability should meet at least the following criteria

Sufficient information about pre-threshold terrain, missed gpproach path terrain, and obstructions should
be available so that an operator can assure that a safe Category 111 landing can be completed, and that
an engine-inoperative missed approach can be completed from AH or DH as gpplicable, or a any time
after passing the AH or DH at least to a point a the end of the landing touchdown zone (TDZ).

Sufficient meteorologica and facility satus information should be available so that a diverting flightcrew
and the aircraft dispatcher can recelve timdy status updates on facility capability, weether/RVR, wind
components, and braking action reports (if applicable), if conditions could or would adversely affect a
planned Category 11 landing during the period of adiverson.

For any dternate airports not routinely used by that operator as aregular destination airport

(e.g., EGCC asan dternate for EGLL ; BIKF as a North Atlantic dternate), sufficient information
should be provided for arcraft digpatchers and pilots to be familiar with relevant low visbility and
adverse weather characterigtics of thet airport that might have revance to an engine-inoperdtive
operdion (eg., unique lighting or markings, any nearby obstructions or frequently encountered local
wind shear or turbulence characteristics, meteorological reports, braking reports, and NOTAM
interpretation, gppropriate ground taxi route and gate location information, emergency services
avalable).
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8.11. Alternate Minima. Use of dternate minima are specified in Standard OpSpecs Part C
paragraph C055. For gpplicability of "engine inoperative Category 111" capability see section 10.8, and in
particular, 10.8.2 items (10) and (11).

Paragraph CO055 isissued to dl part 121 and part 135 operators who conduct IFR operations with
arplanes. This paragraph provides a three-part table from which the operator, during the initid dispatch
or flight release planning segment of aflight, determines gpplicable dternate airport IFR wegther
minimums for those cases where it has been determined that an dternate airport is required.

a. Standard Provisions. Standard provisions of the Part C paragraph C055 operation-
Specification are gpplicable to airports with at least one operationa navigationd facility, or for multiple
navigation facilities providing straight-in instrument gpproach procedures other than precision, or a
graight-in precison gpproach procedure, or a circling maneuver from an instrument approach
procedure. The required ceiling and vishility is obtained by adding an increment to the landing minima
(e.g., adding 400 ft. to the Category | HAT or, as applicable, the authorized HAA, and by adding 1
datute mile to the authorized landing vighility.

b. Special Engine Inoperative Provisions. Specid provisonsfor Category Il and Category 111
engine-out capability are listed in the third part of the table for arports with at least two operationa
navigationa facilities, each providing a straight-in precision gpproach, including a precision approach
procedure to Category Il or Category 111 minima. The required celling and vishility for this operationd
credit is obtained by adding 300 ft. or 200 ft. to the respective lowest Category |1 or Category 111
touchdown zone eevation of the two approaches considered, and by adding 1200 ft. to the lowest
authorized RVR minimum (see Appendix 7 Part C paragraph C055).

8.12. Flight Planning to Airports That Have Weather Conditions Below Landing Minima. In
certain instances an operator may flight plan (e.g., dispatch) an aircraft to a destination airport even
though current westher is reported to be below, or may be forecast to be below landing minima. Thisis
to permit aircraft to begin aflight if there is a reasonable expectation that at or near the expected time of
ariva at the destination airport, wegather conditions are expected to permit alanding a or above landing
minima

Flight Planning (e.g., dispaich) to such arportstypicaly is consdered acceptable if the following
conditions are met:

1) All requirements are met to use the landing minima at the detination and at each dternate airport on
which the flight plan (e.g., dispatch) is predicated (e.g., aircraft, crew, airport facilities, NAVAID’S).

2) If Alternate minima credit is applied based on availability of Category 111 capability, or Engine
inoperative Category |11 capability, then each of the airborne systems otherwise gpplicable to use of that
cgpability must be avalable at the time of flight planning (e.g., flight guidance system, anti skid, thrust
reverse capability, as applicable to the arcraft type and Category |11 authorization for that operator)
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3) ETA at the dedtination arport consders any necessary holding fud that may be required while the
arcraft waits for weather improvement.

4) Air Traffic conditions are consdered for potentia delay due to other aircraft arrivals or departures at
the destination and at each dternate airport.

5) Atleast two qudifying dternates are available, the first of which consdersthe arcraft flying to the
below minimaintended destination, then holding for atime as determined by the operator awaiting
approach or weather improvement, then flying to the closest dternate, then completing an approach and
missed approach at that airport, and then flying to the second dternate and landing with appropriate
reservefud.

9. CONTINUING AIRWORTHINESS/MAINTENANCE.

9.1. Maintenance Program. Unless otherwise approved by FAA, each operator should have an
approved continuous airworthiness maintenance program (CAMP). The approved continuous
arworthiness maintenance program should typicaly include any necessary provisons to address lower
landing minima (LLM) or low vishility takeoff in accordance with the operator’ s intended operation and
the manufacturers recommended maintenance program, MRB requirements or equivaent requirements,
or any subsequent FAA designated requirements (e.g., AD’s, mandatory service bulletins). Emphasis
should be on maintaining and ensuring tota system performance, accuracy, avallahility, rdiability, and
integrity for the intended operations.

9.2. Maintenance Program Provisions. The maintenance program should be competible with an
operator’ s organization and ability to implement and supervise the program. Maintenance personnel
should be familiar with the operators gpproved program, their individua responsbilities in accomplishing
that program, and availability of any resources within or outsde of the maintenance organization that may
be necessary to assure program effectiveness (e.g., getting applicable information related to the
manufacturer’ s recommended maintenance program, getting information referenced in this AC such as
service bulletin information).

Provison for low vishility operations may be addressed as a specific program or may be integrated with
the genera maintenance program.

Regardless whether the maintenance program is integrated or is designated as a specific program for
Lower Landing Minima (LLM), the maintenance program should at |east address the following:

1) Maintenance procedures necessary to ensure continued airworthiness relative to low vishbility
operations.

2) A procedure to revise and update the maintenance program.
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3) A method to identify, record or designate personnel currently assigned responsibility in managing
the program, performing the program, maintaining the program, or performing qudity assurance for the
program. Thisincludes identification of any contractor or sub-contractor organizations, or where
gpplicable, their personnd.

4) Veification should be made of the lower landing minima systems and configuration status for
each arcraft brought into the maintenance or lower minimum program.  Unless otherwise accepted by
FAA, each aircraft should meet relevant criteria specified by the gpplicable aircraft manufacturer or
avionics manufacturer for associated systems and equipment (e.g., Vaid U.S. TC, gppropriate STC
records and compliance, assessment of status of any engineering orders, AD’s, service bulletins or other
compliance).

5) ldentification of modifications, additions, and changes which were made to qudify arcraft systems
for the intended operation or minima, if other than as specified in the AFM, TC or STC.

6) Identification of additiona maintenance requirements and log entries necessary to change minima
satus.

7) Any discrepancy reporting procedures that may be unique to the low visibility program. If
gpplicable, such procedures should be compatibly described in maintenance documents and operations
documents.

8) Procedures which identify, monitor and report lower minimum system and component
discrepancies for the purpose of qudity control and andyss.

9) Procedures which define, monitor and report chronic and repetitive discrepancies.

10) Procedures which ensure arcraft remain out of lower minimum status until successful corrective
action has been verified for chronic and repstitive discrepancies.

11) Procedures which ensure the aircraft system status is placarded properly and clearly
documented in the aircraft log book, in coordination with maintenance control, engineering, flight
operations, and dispatch, or equivalent.

12) Procedures to ensure the downgrade of an aircraft low visibility capability status, if applicable,
when maintenance has been performed by persons other than those trained, qualified, or authorized to
use or gpprove procedures related to low visibility operations.

13) Proceduresfor periodic maintenance of systems ground check, and systems flight check, as
goplicable. For example, following a heavy maintenance, suitable checks may need to be performed
prior to return to service.
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14) Provisonsfor an arrcraft to remain in aspecific low vishility capability satus (eg., Category |1,
Category |1, Fail-Operationd, Fail Passive) or other designated operationd status used by the
operator.

15) Provison should be made for periodic operational sampling of suitable performance. Typicaly,
at least one satisfactory agpproach should have been accomplished within a specified period approved
for that operator, unless a satisfactory systems ground check has been accomplished. A recording
procedure for both satisfactory and unsatisfactory results should beincluded. FHeet sampling is not
typically acceptable in lieu of specific aircraft assessment. Typicdly & least one satisfactory low
vishility system operationa use, or a satisfactory systems ground check, should be accomplished within
30 days, for an aircraft to remain in Category |11 status. Any extension to an aircraft sampling period
limit beyond 30 days, or use of datistica fleet sampling should be consstent with the manufacturer’s
current sampling recommendations and be based on the demondtrated religbility of that operator’s
arcraft flight guidance system performance in service. Falure of an operator to maintain an acceptable
reliability record should result in timely and appropriate remedid action, and should lead to
recongderation of suitability of any sampling period extensons or fleet Satistical sampling authorizations.

9.3. Initial And Recurrent Maintenance Training. Operator and contract maintenance personnel
including mechanics, maintenance controllers, avionics technicians, personne performing maintenance
ingoection or quaity assurance, or other engineering personnd if applicable, should recaiveinitid and
recurrent training as necessary for an effective program. The training curriculum should include specific
arcraft systems and operator policies and procedures applicable to low visibility operations. Recurrent
training should typicaly be accomplished at least annudly, or when a person has not been involved in the
maintenance of the specified aircraft or systems for an extended period (e.g., greater than 6 months).
Training may lead to a certification or qudification (e.g., for lower landing minima“LLM?”) if the operator
S0 designates such qudification in that operator’ s gpproved program.

The training should at least include, as applicable:

1) Aninitia and recurrent training program for gppropriate operator and contract personndl.
Personnel considered to be included are maintenance personne, quality and reliability groups, maintenance
control, and incoming ingpection and stores, or equivaent organizations. Training should include both
classroom and & least some “hands-on” aircraft training for those personnd who are assigned aircraft
maintenance duties. Otherwise, training may be performed in a classroom, by computer based training, in
gamulaors, in an arplane or in any other effective combination of the above consstent with the approved
program, and considered acceptable to FAA.

2) Subject areasfor training should include: Operationa concepts, aircraft types and systems
affected, arcraft variants and differences where applicable, procedures to be used, manua or technical
reference availability and use, processes, tools or test equipment to be used, qudity control, methods
for testing and return to sarvice, Sgnoffs required, proper Minimum Equipment List (MEL) gpplication,
generd information about where to get technical assistance as necessary, necessary coordination with
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other parts of the operator’s organization (e.g., flight operations, dispatch), and any other maintenance
program requirements unique to the operator or the aircraft types or variants flown (e.g., human factors
congderations, problem reporting).

3) Proceduresfor the use of outside vendors or vendor’s parts that ensures compatibility to
program requirements and for establishing measures to control and account for parts overal qudity
assurance.

4) Proceduresto ensure tracking and control of components that are “ swapped” between systems
for trouble shooting when systems discrepancies can not be duplicated. These procedures should
provide for totd system testing and/or removad of aircraft from lower minimum status.

5) Procedures to assess, track and control the accomplishment of changes to components or
systems pertinent to low vishility operations (eg., AD’s, service bulletins, engineering orders, FAR
requirements).

6) Proceduresto record and report lower minimum operation(s) that are discontinued/ interrupted
because of sysem(s) mafunction.

7) Proceduresto ingdl, evaluate, control, and test syster and component software changes,
updates, or periodic updates.

8) Procedures rdated to the minimum equipment list (MEL) remarks section use which identify low
vighility related syssems and components, specifying limitations, upgrading and downgrading.

9) Proceduresfor identifying low vishility related components and systems as * required inspection
items’ (RII), to provide qudity assurance whether performed in-house or by contract vendors.

9.4. Test Equipment/Calibration Standards. Test equipment may require periodic re-evauation to
ensure it has the required accuracy and rdiability to return systems and components to service following
maintenance. A listing of primary and secondary standards used to maintain test equipment which relate
to low vighility operations should be maintained. It isthe operator’ s responsibility to ensure these
standards are adhered to by contract maintenance organizations. Traceability to anationd standard or
the manufacturer’ s cdibration standards should be maintained.

9.5. Return To Service Procedures. Procedures should be included to upgrade or downgrade
systems status concerning low visibility operations cgpability. The method for controlling operationa
datus of the aircraft should ensure that flightcrews, maintenance and ingpection departments, dispatch,
and other administrative personnd as necessary are gppropriately aware of aircraft and system status.

The appropriate level of testing should be specified for each component or system. The manufacturer’s
recommended maintenance program or maintenance ingtructions should be consdered when

Page 66



07/13/99 AC 120-28D

determining the role built-in-test-equipment (BITE) should play for return to service (RTS) procedures,
or for use as amethod for low vishility status upgrade or downgrade.

Contract facilities or personnel should follow the operator’s FAA approved maintenance program to
approve an aircraft for return to service. The operator is responsible for ensuring that contract
organizations and personne are appropriately trained, quaified, and authorized.

9.6. Periodic Aircraft System Evaluations. The operator should provide a method to continuoudy
asess or periodically evauate aircraft system performance to ensure satisfactory operation for those
systems gpplicable to Category 11 or [11. An acceptable method for assuring satisfactory performance of
alow vighility flight guidance system (e.g., autoland or HUD) isto periodicdly use the sysem and note
satisfactory performance. A reliable record such as alogbook entry or computer ACARS record
showing satisfactory performance within the previous 6 months for Category 11, or previous 30 days for
Category 111, istypicaly an acceptable method for assuring satisfactory system operation (see Section 9.2
item 15).

Periodic flight guidance system/autoland system checks should be conducted in accordance with
procedures recommended by the airframe or avionics manufacturer, or by an aternate procedure
approved by the FAA. For periodic assessment, arecord should be established to show when and
where the flight guidance/autoland system was satisfactorily used, and if performance was not
satisfactory, to describe any remedid action taken.

Use of the flight guidance/automatic landing system should be encouraged to assst in maintaining its
availability and reliability.

9.7. Rdiability Reporting And Quality Control. For aperiod of 1 year after an applicant has been
authorized reduced minima, amonthly summary should be submitted to the certificate holding office.
The following information should be reported:

a. Thetotd number of approaches tracked, the number of satisfactory approaches tracked, by
arcraft/system type, and vishility(RVR), if known or recorded.

b. Thetota number of unsatisfactory gpproaches, and reasons for unsatisfactory performance, if
known, listed by appropriate category(e.g., poor system performance, aircraft equipment problem/failure;
ground facility problem, ATS handling, lack of critica area protection, or other).

c. Thetotal number of unscheduled removals of components of the related avionics systems.

d. Reporting after theinitid period should be in accordance with the operators established reliability
and reporting requirements.

9.8. Configuration Control/System M odifications. The operator should ensure that any
modification to systems and components approved for low visibility operations are not adversely
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affected when incorporating software changes, service bulletins, hardware additions or modifications.
Any changes to system components should be consstent with the aircraft manufacturer’s, avionics
manufacturer’s, industry or FAA accepted criteria or processes.

9.9. Records. The operator should keep suitable records (e.g., both the operator's own records and
access to records of any gpplicable contract maintenance organization). Thisisto ensure that both the
operator and FAA can determine the gppropriate airworthiness configuration and status of each aircraft
intended for Category |11 operation.

Contract maintenance organizations should have appropriate records and instructions for coordination
of records with the operator.

9.10. FAR 129 Foreign Operator Maintenance Programs.

9.10.1. Maintenance of FAR 129 Foreign Registered Aircraft. For part 129 operators of
Foreign registered aircraft (e.g., section 129.14 is not gpplicable), the cognizant CAA isthe CAA of
the operator. For those situations, FAA may implicitly accept that the maintenance program is
considered to be acceptable if the cognizant CAA has approved it, and if the operator or CAA
indicates that the program meets U.S. criteria, U.S. equivaent criteria (e.g., criteriasuch as JAA
criteria), or ICAQO criteria (e.g., Annex 6 and Doc 9365/AN910 "Manua of All Westher
Operations'), and the cognizant CAA has authorized Category 11 or Category 111 U.S. operations.
FAA then issues the pertinent part 129 Category I1/111 OpSpec based on the other CAA’s approval
for that operator. However, FAA reserves the prerogative to assure competence of both the operator
and authorizing and supervising CAA, depending on whether the CAA or operator are considered to
be from a category 1, 2, or 3 country (safety classfication not alow vishbility landing classfication), and
if there have been any reported problems with the operator or CAA. Evidence of the operator
satisfying or being consstent with the manufacturer's recommended maintenance program should serve
as evidence of an acceptable maintenance program, regardless of the capability of the CAA or the
operator, unless FAA has specificadly addressed maintenance requirements beyond those of the
manufacturer for that aircraft type (e.g., required service bulletin compliance or Airworthiness Directive
compliance related to the flight guidance system).

9.10.2. Maintenance of FAR 129 Foreign Operated U.S. “N” Registered Aircraft. Foreign
operators of U.S. "N" Registered Aircraft (e.g., those operators to which section 129.14 is
gpplicable) should have maintenance programs equivaent to that required for aU.S. part 121
operator. Use of the part 91 provisons for Generd Aviation are not applicable or appropriate.
Principa Operations Inspector Approva of Category 11/111 OpSpecs for a part 129.14 operator
may implicitly be consdered to aso accept the maintenance program adequacy. Accordingly,
coordination between the applicable POI and PMI is necessary before part 129 OpSpec
authorization iscompleted. The FAA is ultimately the cognizant CAA for the maintenance program
inthisingance, if thearcraft isN registered. The FAA may however, accept the oversght of the
operators CAA if that CAA isjudged by FAA to have equivalent processes, criteria and procedures
for oversght of maintenance programs (e.g., JAA countries). The basisfor any such maintenance
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program should be the recommended airframe manufacturer (or avionics vendor) program,
consdering any adjusted MRB requirements.

10. APPROVAL OF UNITED STATESOPERATORS.

Approval for Category I, 11 and 111 is through issuance of or amendments to Operations Specifications
(OpSpecs). The authorizations, limitations, and provisions applicable to Category |, Category |1 or
Category 111 are specified in Part C of the OpSpecs. Sample OpSpecs are provided in Appendix 7.

Operations specifications authorizing Category | operations that use ICAO standard NAVAID’ s are
normally approved by the certificate holding digtrict office or regiond flight standards office without
further review and concurrence. All Category Il or Category 111 operations normaly require both
regiond flight standards and AFS-400 review and concurrence before gpproval.

10.1. Operations Manuals and Procedures.

a. Manuals. Prior to Category gpprova, appropriate flightcrew operating manuds, flight manuas,
arline policy manuds, maintenance manuds, training manuas, and related aircraft checkligts, quick
reference handbooks, or other equivalent operator information, should satisfactorily incorporate
pertinent Category |11 provisons.

Information covered in ground training, and procedures addressed in flight training should be available to
pilotsin an appropriate form for reference use.

b. Procedures. Prior to Category approva, provisons of section 6 of this AC for procedures,
duties, ingtructions, or any other necessary information to be used by flightcrews and aircraft dispatchers
should be implemented by the operator.

Crew member duties during the approach, flare, rollout, or missed approach should be described.
Duties should at least address responsihilities, tasks of the pilot flying the arcraft and the pilot not flying
the aircraft during al stages of the gpproach, landing, rollout and missed approach. The duties of
additiona crewmembers, if required, should aso be explicitly defined.

Specification of crewmember duties should address any needed interaction with the aircraft dispatcher
or maintenance (e.g., addressing resolution of aircraft discrepancies and return to service).

The gpplicant's qualification program should incorporate specific Category 11/111 procedural
respongibilities for the pilot in command and second in command in each of the ground training subject
aress listed in paragraph 7.1, and each of the flight training subject areas listed in paragraph 7.2.

10.2. Training Programsand Crew Qualification. Training programs, AQP programs (if applicable),
crew qudification and checking provisions and sandards, differences qudification (AC 120-53) if
applicable, check airmen qudification, line check, route check, and IOE programs should each
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satisfactorily incorporate necessary Category |11 provisons, as gpplicable (see sections 7.2 through 7.4).
An acceptable method to track pertinent crewmember Category 111 qualification and recency should be
established (see section 7.5).

For manualy flown Category 111 systems (e.g., HUD FD’s, Hybrid HUD/Autoland) ensure that provisons
are made for each flightcrew member to receive the appropriate training, qualification, and line experience
before that particular crewmember is authorized to use the pertinent Category [11 minima.

10.3. Flight Planning (e.g., Dispatch, MEL, Alternate Airports, ETOPS or EROPS). MEL and
CDL provisions should be addressed, as necessary, for Category |11 operations. The flight planning
(e.g., pilot or aircraft dispatcher) should ensure appropriate consderation of reported and forecast
weether, fidd conditions, facility status, NOTAM information, dternate airport designation, engine-
inoperative missed gpproach performance, crew qudification, airborne system satus, and fuel planning.
For ETOPS or EROPS operations, a satisfactory method to addressitem 8.10 above should be
demonstrated.

10.4. Formulation of Operations Specification (e.g., RVR limits, DH or AH, equipment, field
lengths). Proposed OpSpecs should list pertinent gpproved RVR limits, DH or AH use provisions,
"Inner Marker based DH or AH" provisions (if applicable), required transmissometers,
arportsrunways, arcraft equipment provisons for "normd" and, if applicable, "engine-inoperative'
operations, landing field length provisons, and any other specid requirements identified by the CHDO
or AFS-400 (e.g., ETOPS or EROPS Category 111). The operator's manuals, procedures, checklists,
QRH'’s, MEL s, dispatch procedures and other related flightcrew information should be shown to be
consistent with the proposed OpSpecs.

10.5. Operational/Airworthiness Demonstrations. Appropriate "arborne system suitability” and
"operationa use suitability” demongtrations must be completed as described in sections 10.5.1 and
10.5.2, unless otherwise specified by AFS-400. The purpose of these operationa demonstrationsisto
determine or vaidate the use and effectiveness of the gpplicable arcraft flight guidance systems, training,
flightcrew procedures, maintenance program, and manuals gpplicable to the Category 111 program being
approved. Operators of aircraft having FAA approved AFM’s referencing AC 120-28D as the criteria
used asthe basisfor Category 11 airworthiness demondtration aready are consdered to meet provisions
of section 10.5.1, and typically need only address provisons of section 10.5.2. for verification of
operationd use suitahility.

10.5.1. Airborne System Suitability Demonstration. Low vighility takeoff and landing
requirements for Category |, Category |1, and Category |11 are related to operating rules addressed by
Standard OpSpecs and 14 CFR parts 1, 61, 91, 97, 121, 125, and 135. These provisions apply
continuoudly, as defined at the time of a particular Category |, I, or 111 operation. Airworthiness rules
(14 CFR parts 23, 25, etc.,) primarily apply at the time a"certification basis' is established for type
certificate (TC) or supplementa type certificate (STC) and do not necessarily reflect "present”
requirements, except through issuance of AD’s updated with an amended type certificate or new STC
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goplication. Accordingly, operationdly acceptable demongrations addressing suitability of airborne
systems for Category |11, as applicable, must be successfully completed initialy, and acceptable system
gatus must be maintained by an operator to reflect compliance with current operating rules and
arworthiness requirements, to initially operate or continue to operate to Category 111 minima.

To minimize the need for repeating initid airborne system operationd suitability demongtrations for eech
operator, arborne system auitability is usualy demongtrated in conjunction with arworthiness approva
(TC or STC) of arborne system components such as flight guidance systems, autoland, flight directors,
HUD’s, flight instrument and derting systems, radio dtimeters, inertid systems, and air data systems.
This approach to determination of airborne system suitability is taken to optimize use of andysis and
flight demondiration resources for operators, aircraft manufacturers, avionics manufacturers, and the
FAA. Accordingly, arborne system suitability is normaly demondrated through an initid airworthiness
demongtration meeting gpplicable provisons of Appendicesto this AC (or combined
airworthiness/operational evauation for new systems or concepts, or where otherwise necessary).

Demondtration to an acceptable earlier verson of AC 120-28 or equivaent criteria may continue to be
used for demondtration of aircraft/airborne sysemsinitialy type certificated prior to issuance of thisAC
120-28D revision as gpplicable to the particular aircraft or airborne system (e.g., current production
arcraft usng earlier AC's 120-28/A/B/C.)

However, previoudy demongtrated aircraft or airborne systems seeking Category 111 credits specified
only in provisions of revised AC 120-28D (e.g., Hybrid Autoland/HUD Category 11) must meet
criteria gpecified in this AC.

Acceptable results of such airworthiness evauations are usudly described in section 3 (Norma and Non-
Norma Procedures) of the FAA approved AFM or AFM Supplement. Certificate Holding District
Offices should ensure that aircraft proposed for Category 111 have completed such an gppropriate
arborne system operationd suitability demongtration, and that result should normally be reflected in the
approved AFM or AFM Supplement, unless otherwise specified by AFS-400.

For arcraft certified by FAA through section 21.29 (Certain Non-United States manufactured aircraft),
AFM provisions applicable to Category |11 may vary. In certain instances AFM provisions may not be
consstent with United States policy or rules gpplicable to Category I11. In such instances, CHDO prior
coordination with AFS-400 is appropriate to provide appropriate guidance to operators regarding
applicability of various AFM provisons (eg., DH and RVR limitations, acceptable NAVAID use,
derting system use, and required versus recommended crew procedures).

In the event of specid circumstances such as FAA Category |11 acceptance of an aircraft certificated by
aNon-United States airworthiness authority which has only foreign AFM Category 111 approval, or
acceptance of additional credit for existing systems, operationa assessments in accordance with criteria
inthis AC, or equivaent criteria, may be necessary. In such instances, AFS-400 specifies gpplicable
criteria
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10.5.2. "Operator Use Suitability" Demonstration. At least one-hundred (100) successful
landings should be accomplished in line operations using the low visibility landing system ingtdled in eech
arcraft type gpplicable to the Category 111 authorization. Demongtrations may be conducted in line
operations, during training flights, or during aircraft type or route proving runs.

If an excessve number of fallures (e.g., unsatisfactory landings, system disconnects) occur during the
landing demondiration program, a determination should be made for the need for additiona
demondtration landings, or for consderation of other remedia action (e.g., procedures adjustment, wind
condraints, or syslem modifications).

The system should demondrate rdligbility and performance in line operations consgstent with the
operational concepts specified in section 4. In unique Situations where the completion of 100 successful
landings could take an unreasonably long period of time due to factors such as a smal number of arcraft
in the fleet, limited opportunity to use runways having Category I1/111 procedures, or ingbility to obtain
ATScritical area protection during good weather conditions, and equivaent reliability assurance can be
achieved, areduction in the required number of landings may be considered on a case-by-case basis.
Reduction of the number of landings to be demonstrated requires ajudtification for the reduction, and
prior pprova from the Technical Programs Divison (AFS-400).

Landing demongtrations should be accomplished on U.S. facilities or internationd facilities acceptable to
FAA which have Category Il or 111 procedures. However, at the operator's option, demongtrations
may be made on other runways and facilitiesif sufficient information is collected to determine the cause
of any unsatisfactory performance (e.g., critical areawas not protected). No more than 50 percent of
the demongtrations may be made on such facilities.

If an operator has different models of the same type of aircraft usng the same basic flight control and
display systems, or different basic flight control and display systems on the same type of arcraft, the
operator should show that the various models have satisfactory performance, but the operator need not
conduct afull operationd demongtration for each mode or variant.

10.5.2.1. Data Collection For Airborne System Demonstrations. Each applicant should develop
adata collection method (e.g., form to be used by flightcrew) to record gpproach and landing
performance. Data should be collected whenever an approach and landing is attempted using the
Category 111 system, regardless of whether the approach is abandoned, unsatisfactory, or is concluded
successfully. The resulting data and a summary of the demongration data should be made available to
the CHDO for evauation. The data should, as a minimum, include the following information:

1. Inability to Initiste an Approach. Identify deficiencies related to airborne equipment which
preclude initiation of a Category 111 approach.

2. Abandoned Approaches. Give the reasons and dtitude above the runway a which approach
was discontinued or the automatic landing system was disengaged.
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3. Touchdown or Touchdown and Rollout Performance. Describe whether or not the aircraft
landed satisfactorily (within the desired touchdown area) with lateral velocity or crosstrack error which
could be corrected by the pilot or automatic system so as to remain within the lateral confines of the
runway without unusud pilot skill or technique. The gpproximate lateral and longitudind postion of the
actua touchdown point in relation to the runway centerline and the runway threshold, respectively,
should be indicated in the report. Thisreport should aso include any Category I11 system abnormdlities
which required manud intervention by the pilot to ensure a safe touchdown or touchdown and rollout,
as appropriate.

10.5.2.2. Data Analysis. Unsatisfactory approaches using facilities approved for Category 1 or 111
where landing system signd protection was provided should be fully documented. The following factors
should be considered:

1. ATSFactors. ATS factors which result in unsuccessful approaches should be reported.
Examples include stuations in which aflight is vectored too close to the fina gpproach fix/point for
adequate locaizer and glide dope capture, lack of protection of ILS critica areas, or ATS requests the
flight to discontinue the gpproach.

2. Faulty NAVAID Sgnds. NAVAID (eg., ILSlocdizer) irregularities, such as those caused by
other aircraft taxiing, over-flying the NAVAID (antenna), or where a pattern of such faulty performance
can be established should be reported.

3. Other Factors. Any other specific factors affecting the success of Category 111 operations that
are clearly discernible to the flightcrew should be reported. An evauation of reports discussed in
subparagraphs 10.5.2.1 (1), (2), and (3) will be made to determine system suitability for further
Category |11 operations.

10.5.2.3. Approval of Landing Minima. When the data from the operational demonstration has been
andyzed and found acceptable, an gpplicant may be authorized the lowest requested minima cons stent
with this AC and applicable standard operations specifications. Several examples are provided below.

For Category I, fail passive operations where the operator was initially authorized RVR1000 (300 m)
to begin a demondtration program, following successful demonstration that operator may be authorized
to operate to minima of RVRG00 (175 m).

For Category 111 fail operationa operations, where the operator was initidly authorized RVR1000 (300
m) to begin a demondtration program, following successful demongtration that operator may be authorized
to operate to minima of RVR600 (175 m) or RVR300 (75 m) as applicable.

If the Category 111 rollout control system has been shown to meet the appropriate provisons of Appendix
3, and the airborne and ground systems including applicable ILS, GLS or MLS (eg., XL S), Surface
Movement Guidance and Control (SMGCS), and wesather reporting (e.g., RVR) are each suitable, then
operations gpprovas for operations below RVR300 (75 m) may be authorized. Such authorizations are
considered only for specific facilities on a case by case basis, based on suitable and successful operationa
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experience for each particular operator and aircraft type, and must have included actud operationsin
wesether conditions at or below RVR600, usng minima of RVR300.

For additiona examples of minima step down provisions acceptable to FAA see paragraphs 10.9 and
10.10.

10.6. Eligible Airportsand Runways. An assessment of eigible airports, runways, and airborne
systems must be made in order to list appropriate runways on OpSpecs. Runways authorized for
particular aircraft in accordance with existing operations listed on the AFS-400 Category |1/Category 11
status checklist may be directly incorporated in OpSpecs, or incorporated by reference if published part
97 SAPS are available. Aircraft type/runway combinations not shown should be verified by arborne
system use in line operations a Category |l or better minima, prior to authorization for Category I11.
Airportsaircraft types restricted due to specid conditions (e.g., irregular underlying terrain) must be
evauated in accordance with Appendix 8, prior to OpSpecs authorization.

If applicable, the operator should identify any necessary provisons for periodic demonsgtration of the
arborne system on runways other than those having Category |1 or 111 procedures (e.g., periodic autoland
performance verification, usng runways served only by a Category | procedure).

A datus checkligt for facilities which have published Category 11 or 111 procedures can be viewed on the
Internet using the following address to access the FAA’ s Flight Standards Service home page:

FAA Category |lI/Category |11 Status Checklist
http://mww.faa.gov/avr /afshome.htm

To access this lig, search the menu for Air Trangportation and select All Weather Operations. The
desired section can then be selected from the All Wesather Operations home page menu.

10.7. Irregular Pre-Threshold Terrain and Other Restricted Runways. Airportsrunways with
irregular pre-threshold terrain, or runways restricted due to NAVAID or facility characteristics (see FAA
Category I1/Category 111 Status Checkligt in section 10.6) may require specid evauation, or limitations.
Certificate Holding Digtrict Offices (CHDO's) of operators desiring operations on these runways should
contact AFS-400 to identify pertinent criteria and evaluation requirements. Various procedures used by
FAA to assessirregular pre-threshold terrain are described in Appendix 8.

10.8. Engine-Inoperative Operationsand ETOPS or EROPS Alter nates based on

Category I11. Low vighility landing minima are typicaly based on norma operations. For non-normad
operations, flightcrews and aircraft dispatchers are expected to take the safest course of action to
resolve the non-norma condition. The low weether minima capability of the aircraft must be known and
available to the flightcrew and aircraft dispatcher.
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In certain instances, sufficient airborne system redundancy may be included in the aircraft design to
permit use of an dternate configuration such as “engine inoperative capability” for initiation of a
Category |11 approach. Use of an engine inoperative configuration is based on the premise that the
engine non-norma condition is an engine failure that has not adversely affected other airborne systems.
Systems which should be considered include systems such as hydraulic systems, electricad systems or
other relevant systems for Category |11 that are necessary to establish the appropriate flight guidance
configuration.

An dternate engine inoperative configuration also is based on the premise that catastrophic engine failure
has not occurred which may have caused uncertain, or unsafe collaterd damage to the airframe, or
aerodynamic configuration.

In instances when AFM or operationd criteriais not met, and a Category 111 gpproach is necessary,
because it is the safest course of action, (eg., in flight fire), the flightcrew may use emergency authority.
The flightcrew should determine to the extent necessary the state of the aircraft and other diverson
options to ensure that an agpproach in weather conditions less than Category 11 isthe safest course of
action.

Four cases are useful in consdering engine inoperative Category 111 cgpability, and engine inoperative
gpproach authorization:

1. Hight planning (e.g., Digpatch) is based on arcraft configuration, reliability, and capability for
"engine inoperative Category 111" (see Section 10.8.2).

2. Anenginefails en route, but prior to final approach (see Section 10.8.3).

3. An enginefails during the approach after passng the fina gpproach fix, but prior to reaching the
Alert Height or Decison Height (see Section 10.8.4).

4. An engine fails during gpproach after passing the Alert Height or Decison Height (see
Section 10.8.5).

Section 5.17 provides airworthiness criteria for demongtration of Category I11 engine out capability.
Sections 10.8.1 through 10.8.5 below address criteriafor use of arcraft with "engine inoperative

Category 111" capability.

10.8.1. General Criteriafor Engine-Inoperative Category |11 Authorization. Aircraft capability
for "engine-inoperative Category I11" should be approved in accordance with the provisons of
paragraph 5.17, and Appendix 3.

Regardless of whether an operator is or is not operationdly authorized for "engine inoperative Category
1", it must be clear that having this aircraft cagpability should not be interpreted as requiring a Category
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[l landing at the "nearest suitable’ arport in time (e.g., does not require landing at the nearest suitable
Category Il qualified airport - section 121.565).

POI’ s should ensure that the following conditions are met:

1. Operations must be in accordance with the "engine inoperative Category 111" AFM provisons
(e.g., within demonstrated wind limits, usng appropriate crew procedures).

2. Demongtrated/acceptable configurations must be used (e.g., AFDS modes, flap settings,
electrical power sources, MEL provisons).

3. WAT limits must be established, and Engine-inoperative Missed Approach obstacle clearance
from the TDZ must be ensured. This data should be reedily avalladle for flight planning (e.g., to the
arcraft digpatcher) ether by pre-determined certification listing or through appropriate engine-inoperative
programming in automated flight planning and performance systems.

4. Appropriate training program provisions for engine inoperative approaches must be provided
(see paragraph 7.2.6).

5. Pilots must be aware that they are expected to take the safest course of action, in their judgment,
in the event that unforeseen circumstances or unusua conditions occur that are not addressed by the
"engine-inoperative’ Category |11 demongtrated configuration (e.g., uncertain aircraft damage, possible
fire, weather deterioration).

6. Operations Specifications must identify the type of "engine-inoperative’ Category 111 operations
authorized. Types of operations are described in sections 10.8.2 through 10.8.5 below.

10.8.2. Engine Inoperative" Flight Planning.” The operator (e.g., aircraft dispatcher) may
consder "engine inoperdtive Category 11" capability in planning flights for a takeoff aternate, enroute
(ETOPS or EROPS) dternate, re-dispatch aternate, destination, or destination dternate only if each of
the following conditions are met:

1. The operator (e.g., aircraft dispatcher) has determined that the aircraft is capable of engine
inoperative Category I11.

2. Appropriate procedures, performance, and obstacle clearance information must be provided
to the crew to be able to safely accomplish an engine inoperative missed approach at any point in the
gpproach. If gpplicable, amilar information must dso be readily available to the aircraft dispatcher.

3. Appropriate operationa weather constraints must be considered and specified as necessary
regarding cross wind, head wind, tail wind limits consdering the demonstrated capability specified in the
AFM.
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4. Wesgther reports or forecast must indicate that specified dternate minimums or landing
minimums will be available for the runway equipped with gpproved Category 111 systems and
procedures. The operators use of engine inoperative capability credit should consder both the
availability and rdiability of meteorologica reports and forecadts, the time factors involved in potentia
forecast accuracy, the potentid for varigbility in the weather at each pertinent airport, and the ability for
the crew and, if applicable, aircraft dispatcher to obtain timely westher reports and forecast updates
during the time the flight isen route. Hight planning condderations must account for any expected ATS
delays that might be experienced during arrival due to wesether, snow removal, or other factors.

5. Noticesto armen or equivaent information for airport and facility status should be reviewed
to ensure that they do not preclude the accomplishment of a safe engine inoperative gpproach on the
designated runway using approved Category 111 procedures (e.g., temporary obstructions). Any
changein NOTAM dgatus of facilities related to use of landing minima or aternate minima must be
provided to the crew in atimely manner while en route.

6. If the engine inoperative configuration is different than anorma landing configuration, a means
to determine the landing distance of the section 121.195(b) distance must be available for the pertinent
engine inoperdive arcraft configuration (e.g., landing flgp setting). This distance is to ensure sufficient
runway to provide for any limitations on the use of reverse thrust or other factors that could pertain to an
inoperative engine landing (e.g., reduced flap settings used for an engine inoperative gpproach). This data
may be based on basic arcraft data otherwise available and need not be redemonstrated for "engine-out’
Cases.

7. The expectation for runway surface condition based on pilot and operator (e.g., aircraft
dispatcher) interpretation of the available weether reports, fidld conditions, and forecagts is that the
gpplicable runway islikely to be free from standing water, snow, dush, ice, or other contaminants &t the
time of landing. The flightcrew must be advised of any adverse change in this expectation while en
route.

8. Criteria otherwise gpplicable to "al enging' Category |11, such asflightcrew or dispatcher
training, crew qualification, and availability of suitable procedures must aso be addressed for the engine
inoperative landing case, if they are not the same as for the “dl enging” case.

9. The operator is gpproved for operations based on engine inoperative Category |11 capability.
In addition, operator responsibilities for engine inoperative credit should be equivalent to that of current
normal operations when an en route landing system failure causes degraded landing capability. If an
inflight failure causes further degradation of engine inoperative landing capability, the flightcrew (if
gpplicable, in conjunction with the aircraft digpatcher) should determine an acceptable dternative course
of action (e.g., oecification of different en route diverson options, revised fud reserves plan, or revised
flight plan routing).

10. When engine inoperative Category |11 provisons are gpplied to identification of any
degtination or degtination aternate, more than one qualifying destination dternate isrequired. Thisisto
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provide for the possibility of adverse area wide weather phenomena, or unexpected loss of landing
capability a the first desgnated dternate airport.

11. An appropriate ceiling and vishility increment is added to the lowest authorized minimums
when credit for an dternate airport or airportsis sought (e.g., 200 ft. DH additive and appropriate RVR
additive; see Appendix 7 - Operations Specification Example).

12. The airborne system should be shown through "in-service" performance that for fail-operationd
systems, landing system availability is at least 99% from takeoff to 500" HAT on gpproach, and for fall-
passive sysems, system availability is at least 95% from takeoff to 500° HAT on gpproach (see Appendix 3
section 6.5.1).

It should be noted that even if the aircraft, flightcrews, and operator are authorized for engine
inoperative Category 11, flightcrews are not required to use a Category 111 approach to satisfy
requirements of section 121.565. Not withstanding section 121.565, pilots may eect to teke asafe
course of action by landing a a more distant airport than one a which a Category |11 gpproach may be
required. Conversaly, pilots may elect to conduct the Category 11 approach asthe safest or a safe
course of action.

10.8.3. Engine Inoperative En Route. For engine falure en route, a pilot may initiate an "engine
inoperative" Category |11 gpproach under the following conditions.

1. Thearplaneflight manua norma or non-norma sections specify that engine inoperative
approach capability has been demonstrated and procedures are available.

2. Thepilot and, if applicable, aircraft digpatcher have taken into account the landing runway length
needed for the inoperative engine configuration and corresponding approach speeds, and obstacle
clearance can be maintained in the event of a missed gpproach.

3. Thepilot and, if applicable, aircraft dispaicher have determined that the approach can be
conducted within the wind, wegther, configuration, or other rlevant congtraints demondrated for the
configuration.

4. Thepilot and, if gpplicable, aircraft dispatcher have determined from interpretation of the best
avallable information that the runway is expected to be free from standing water, snow, dush, ice, or other
contaminants.

5. Thepilot is confident that the aircraft has not experienced damage related to the engine failure
that would make an engine inoperative Category |11 approach unsuccessful, or unsafe.

6. The operator is gpproved and the pilot is qualified to conduct a Category 11 engine inoperative
approach.
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7. Thepilot and, if applicable, aircraft dipatcher consider that conducting a Category 11 gpproach
is a safe and appropriate course of action.

10.8.4. Engine Failure During Approach, Prior to Alert Height or Decison Height. If the
aircraft, operator, and crew meet paragraphs 5.17 for the aircraft and sections 10.8.2 or 10.8.3 for
operationa use, a Category |11 gpproach may be continued if an engine falure is experienced after
passing the find gpproach fix.

In the event that an aircraft has not been demonstrated for engine inoperative Category 111 approach
capability, or the operator or crew have not been authorized for Category |11 engine inoperative
gpproaches, then, regardless of flight phase, continuation of an approach in the event of an engine failure
is permitted only in accordance with the emergency authority of the pilot to select the safest course of
action.

NOTE: For someaircraft configurations, it may be necessary to discontinuethe
approach after passing thefinal approach fix or final approach point; re-trim the
aircraft for an inoper ative engine, and then re-initiate the approach in order to be
ableto appropriately complete a satisfactory Category |11 landing.

10.8.5. Engine Failure After Passing Alert Height or Decision Height. If an enginefails after
passing the Alert Height or Decison Height, the procedure specified in the airplane flight manud for
norma or non-normal operations should be followed. All Category 111 approvals must consider the case
of enginefalure a, or after, DH or AH. Standard operations specifications are consdered to address this
ca=. "Engineinoperdive Category 111 capability” is not specificaly afactor in determining response to
this stution.

10.9. New Category |11 Operators. New operators should follow demondtration period provisons
of section 10.5.2. Additionaly, typica acceptable minima step down provisions gpprovable by FAA
are asfollows

Starting from Category |

Fal - Passve Landing System 100 ft. DH/RVR1000 then 50 ft. DH/RVR600

Fail - Operationd Landing System 100 ft. DH/RVR1000 then RVR600, then RVR300
Starting from Category ||

Fail - Passve Landing System 50 ft. DH/RVR600

Fal - Operationd Landing System RVR600 then RVR300

Each runway/procedure not aready being used by any operator of asimilar type aircraft must be
successfully demongrated by aline service or an evauation landing using the Category 111 system and
procedures, in Category |1 or better conditions, for each aircraft/system type (e.g., B767, L1011). Once
this capability has been successfully demondtrated by any operator for a particular runway and aircraft
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type, subsequent operators may take credit for that demonstration and need not re-demonstrate suitable
performance. However, the operator must appropriately address specia airports'runways as noted in
section 10.7 and the FAA Category [1/Category 111 Status Checklist.

10.10. Credit for Experienced Category Il Operatorsfor New Authorizations. Experienced
operators are consdered to be those operators having successfully completed their initial 6 month/ 100
Category |11 landing demondtration period, and have current operations specifications authorizing use of
lowest applicable or intended Category 111 minima. Sections 10.10.1 through 10.10.3 below address
examples of Category |11 program changes where "experienced operator” credit may apply.

Operators authorized for Category 111 using one class of system (e.g., autoland) but who are introducing a
sgnificantly different class of system asthe basis for a Category 111 authorization (e.g., manualy flown
Category |11 approaches using a HUD) are typicaly considered to be "New Category |11 operators’ for
the purposes of demongtration period provisions and acceptable minima "step down" provisions for that
class of system (see section 10.9).

10.10.1. New Airports’/Runways. New airports/runways may be added to an experienced
Category |11 operators OpSpecs without further demongtration, if the same or equivaent
arcraft/airborne system for the approach are shown on the Category 11/111 status checklist.

Otherwise, the operator needs to accomplish aline service landing at Category |1 or better weather
conditions to ensure satisfactory performance. Specia runways on the FAA Category [1/Category |11
Status Checklist (eg., irregular terrain runways) may gtill require specid evauation.

Prior to gpprova of Category 11l minimafor aparticular aircraft type on any facility not formerly
approved for Category 111 use for that type of aircraft, acceptable flight guidance (e.g., autoland, or
autoland and rollout) performance if gpplicable, should be verified. This verification may be made by
arline and/or FAA observation of automatic landings during line operations or training flights in weather
conditions at or above Category || minimato determine adequacy of the facility for that type aircraft. In
certain specid cases, as designated by the FAA, where the characterigtics of the pre-threshold terrain
may induce abnormd performance in certain autométic flight control systems, additiona analysis or flight
demondtrations in line service may be required for each aircraft type prior to approva of Category 111
minima

10.10.2. New or Upgraded Airborne System Capability. Unless otherwise specified by
AFS-400, experienced Category |11 operators may initialy use new or upgraded airborne system
capabilities'components to the lowest authorized minima established for those systems or components,
consigtent with the examples provided below. Operators may aso request reduced length
demonstration periods, consistent with the new airborne systems to be used, FAA FSB requirements,
and NAVAIDs, runways, and procedures to be used. Examples of this provision include addition of a
new capability such as"engine inoperative’ autoland to a system currently approved for "dl engine'
Category 11, or introduction of an updated flight guidance system software version on an aircraft
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previoudy authorized for Category |11 for that operator. In such cases, the lowest authorized minima
may be used, or may continue to be used, without additiona demondration.

10.10.3. Adding a New Category |11 Aircraft Type. Experienced Category |11 operators may
operate new or upgraded aircraft types/systems, or derivative types, using reduced length demongtration
periods (e.g., less than 6 months/100 landings) when authorized by AFS-400. Demonstration
requirements are established consdering any applicable FAA FSB criteria, applicability of previous
operator service experience, experience with that aircraft type by other operators, experience of
flightcrews of that operator for Category |11 and the type of system, and other such factors, on an
individud basis. Appropriate minima reduction steps may aso be established for an abbreviated
demongtration period, consstent with prior operator experience, NAVAID’s and runways used, and
procedures to be used, etc. (e.g., newly acquired B757s being added to Category 111 OpSpecs, in
addition to an operator's currently approved Category I11 A300 and MD-80 fleets).

10.11. Category |11 Program Status Following Operator AcquisitiongMergers. Category Il
operatorsinvolved in acquisitions of other operators, or mergers, and their respective CHDO's, must
ensure compatibility of programs. Procedures, airborne systems, runways served and any other relevant
issues must be addressed before amending operations-specifications, or advising the surviving or
controlling operator of the status of Category |11 OpSpecs of the acquired or merged operator. If CHDO
doubt exists regarding applicability or status of Category 11 OpSpecs provisons for aresulting new,
surviving, acquired, or merged carrier, AFS-400 should be consulted.

10.12. Initiating New Combined Category Il and Category |11 Programs. Unless otherwise
specified by AFS-400, Category |l and Category |11 programs may be initiated s multaneoudy for new
operators, or for existing operators currently approved for Category |. Appropriate provisons of both
AC 120-29, as amended, and AC 120-28D are used. Operationa Suitability Demonstration programs
may be smultaneoudy conducted as long as procedures and systems gpplicable to both Category |1 and
Category |11 minima are assessed (e.g., use of Category |l DH vs. Category 11l AH). The lowest
authorized minima established during the evauation program should be as specified in section 10.9.

10.13. United States Carrier Category |11 Operationsat Foreign Airports. An gpplicant having
U.S. Category |11 gpprova may be authorized to use Category 111 minimaat foreign airports on the FAA-
approved ligt. Airports are gpproved and listed when the following conditions are met:

1. Theairport isapproved for Category |11 operations by the appropriate foreign airport authority.
2. Thevisual aids are equivaent to those used for U.S. Category 111 approaches.
3. Electronic ground aids are at least equivalent to those designated for U.S. Category |11 approaches.

4. The FAA office having respongbility for the areain which the foreign facility islocated has
reviewed and verified the conditionsin items (1), (2), and (3) above.

Page 81



AC 120-28D 07/13/99

The mgjor factors to be considered when gpproving such arports will be the equivaence with U.S.
gandards of the approach light systems, high intengity runway lights, in-runway lights, qudity and integrity
of the gpproach and landing guidance systems, runway marking, procedures for reporting runway
vighility, and airport surface traffic control. Although it is recognized that the systems at foreign arports
may not be exactly in accordance with U.S. standards, it is important that any foreign facilities used for
Category |11 provide the necessary information or functions consstent with the intent of the U.S.
sandards. Carriers desiring Category 111 gpprovals a foreign airports or runways not on the FAA-
gpproved list should submit such requests through its FAA principa operations inspector to AFS-400,
FAA Headquarters, Washington, D.C.

Typicdly for arrports at which JAA rules gpply, U.S. operators may expect to receive authorization to use
the most redtrictive of ether the minimain their U.S. authorization for the aircraft type or flightcrew, or the
lowest gpplicable JAA minimafor the airport and runway used.

U.S. operators and pilots of aircraft operating internationaly should be familiar with any unique
provisions applicable to Category |11 operations at particular airports outsde the U.S. Asan example,
internationa operators and pilots should be familiar with the need to convert minima specified in one
form (e.g., meteorologicd vighility) to another different but equivaent form (e.g., RVR — see Section
8.6.2.2 and Appendix 7, Standard Operations-Specifications Part C Paragraph CO051 for the
gpplicable converson table).

Figure 10.13-1 provides a checklist for carriers use to facilitate approva of Category 11/111 operations
a facilities ligted in the controlling states Aeronautica Information Publication (AIP). 1t should be used
to ensure auitability of the intended facility and to verify conformance or equivaence with U.S. sandards
a non-U.S. arports. Completion of this checklist must reflect achieved or completed status, not
planned actions for the future. For ICAO gates that do not maintain an AlP, a copy of the Notice to
Airmen (NOTAM), obgiruction data, and/or areliable and regular method of correspondence with the
charting services used by U.S. certificate holders must be attached.
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FACILITY CHECKLIST FOR CATEGORY Il1/111
(FOR NON-U.S. FACILITIES)

AIRPORT (ICAOQO ID): COUNTRY: DATE:

Runway: Length: Width: G/S Angle (deg.):

Lowest Minima (ft./m) Runway TCH (ft./m)
Specid Limitaions (if any):

LIGHTING:

Approach TDZ Centerline_ HIRL _ Stopbars

Other (e.g., PAP):

MARKINGS:
Runway Taxiway Other (e.g., Taxiway Position)

Critical Area Protection Policy (calling/visibility or conditions):
LOC G/S

METEOROLOGICAL DATA: METAR's TAF's
TRANSMISSOMETERS:
(Locations/Lowest RVR reported/readout step increment)

Touchdown Mid Rollout
OBSTRUCTION CLEARANCE ASSESSMENT COMPLETION DATE:

Verified by: certificate holder , “ state of the aerodrome” , Other
Irregular terrain afactor (Y/N): Similar type aircraft currently operate (Y/N)

NOTAM SOURCE/CONTACT:
FIELD CONDITIONS SOURCE/CONTACT

Attached procedure has been devel oped in accordance with:
FAA Handbook 8260.3B (TERPS) ICAO PANS-OPS Doc. 8168-OPS/611, Vol.-11
Other Criteria Accepted by FAA (indicate criteria)

Facility reviewed in accordance with ICAO Manud of All Wegather Operations, asrevised
(DOC 9365/AN910) chapters 3, 5, and 6 DATE REVIEW COMPLETED:

Name:
Title:
Signature:
Date:

Attachments List:
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Figure10.13-1

10.14. Category II1 Operations on Off-Route Charters. Unless otherwise specified by AFS-400,
experienced Category |11 operators may receive authorization to use Category |11 minimaat United States
off-route charter airports and runways as follows:

1) Therunway must be onthe FAA Category I1/Category 111 status checklist, and not be restricted
or require pecia evauation (e.g., irregular terrain).

2) Theaircraft used must be the same as or equivaent to an aircraft type aready usng the facility
by another FAA certificated operator (e.g., acharter flight could be considered acceptable usng an
MD-83 with a"-971 Hight Guidance Control System (FGCS)" at a runway which had current
Category 111 operations authorized for an MD-81 of another operator, but with an earlier but Smilar
FGCS verson).

3) Pilots must have sufficient information to safely conduct the low vigibility operation regarding
familiarity with the airport (e.g., SMGC procedures, taxi hold point or gate direction markings, gate
location to be used).

4) The OpSpecs must authorize off-route charter Category 111 procedures, and

5) The CHDO must be advised of the specific airports, arcraft, crew quaifications and any specid
provisons to be used.

10.15. Approval of Category I11 Minima and I ssuance of Oper ations Specifications.
Applicants should submit documentation requesting gpprova of Category 111 westher minimato the
FAA Certificate Holding Digtrict Office (CHDO) or Hight Standards Digtrict Office (FSDO)
responsible for that operator's certificate. The gpplication should demonstrate compliance with the
appropriate provisions of gpplicable sections of this AC, particularly sections 7 through 12. Proposed
operations specifications provisions should be included with the application.

The operators application documentation should be evauated by the CHDO/FSDO and forwarded, with
any recommendations, to the Technical Programs Divison, AFS-400, FAA Headquarters, Washington,
D.C., for review and concurrence. Thisreview and concurrence is hecessary prior to CHDO agpproval of
Category Il minima.

Following AFS-400 concurrence, OpSpecs authorizing Category Illaor Category 111b minimamay be
issued (see Appendix 7 for sample Operations Specifications examples).

During the period following the issuance of new or revised operations specifications for Category 111
(typically 6 months), the operator must successfully complete a suitable operations demonstration and
data collection program in "line service" for each type aircraft, asthefind part of the gpproval process.
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The approva processis consdered to be completed following a successful demondration period. This
is to ensure gppropriate performance and rdiability of the Category 111 system with that operators
arcraft, procedures, maintenance, airports, and NAVAID’s. This process must be completed before
operations down to lowest requested minima are authorized. Section 10.5 addresses appropriate
demonstration process criteria

In stuaions involving newly manufactured airplanes or where otherwise authorized by FAA, the
operations demonstration and data collection process may be initiated prior to the issuance of Category
[11 operations specifications. Sections 10.9 through 10.12 provide criteria that may be used to establish
acceptable operations demongtration time periods, and demonstration program scope for different
operator Studtions, arcraft variants, and low vighility operating experience history.

10.16. Operations Specification Amendments. The operator is responsible for maintaining current
OpSpecs reflecting current approvas authorized by FAA. Once FAA has authorized a change for
arborne systems, new runways, or other authorizations, gppropriate and timely amendments to affected
OpSpecs should be issued. 1ssuance of amendments to guidance or procedures in other related
materid such asthe Hight Operations Manud or Training Program may aso be required. When
updated standard operations specification provisions are adopted by FAA, provisons of those updated
operations specifications should normally be applied to each operator's program in atimely manner.

10.17. Use of Special Obstacle Clearance Criteria (e.g., RNP criteria). This paragraph addresses
use of specid criteria such as "Required Navigation Performance’ (RNP) criteria. Pending
implementation of RNP criteriafor public use Standard Instrument Approach Procedures (SIAP's),
obstacle assessments using RNP criteriawill be conducted on a case-by-case basis, and for Category 111,
only authorized as an dement of specia procedures for RNP qudified operators, usng RNP qualified
arcraft. Early application of RNP for specia proceduresis typically intended to gpply to instrument
procedure segments classified as atrangtion to afina approach segment, or to facilitate definition of
suitable missed approach segments. Use of specia obstacle clearance criteriaor RNP criteriamust be
approved by AFS-400 for any Category 111 procedures.

If RNP procedures are used, the operator must have an acceptable method to assure that any
waypoints which are consdered criticd to an instrument procedure (if any) are correctly defined, and
are loaded into each applicable aircraft’ s database, initidly, and at each change cycle.

10.18. Proof-of-Concept Demonstration for New Systems/M ethods. Proof-of-Concept [ PoC]
asused inthisAC isdefined as

A generic demondration in afull operationa environment of facilities, weather, crew complement,
arborne systems and any other relevant parametersis necessary to show concept vaidity in terms of
performance, system reliability, repeatability, and typica pilot response to falluresaswell asto
demondtrate that an equivaent level of safety is provided.
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Proof-of-Concept may be established by a combination of andyss, smulation and/or flight
demondtrations in an operationd environment. PoC istypicaly a combined effort of FAA airworthiness
and operationd organizations with the applicant, with input from any associated or interested
organizations.

A typica PoC program conggts of the following ements:
1. Applicant submits arequest to either FAA Aircraft Certification or Hight Standards.

2. Medtings are arranged to include dl disciplinesinvolved: Aircraft certification; Hight Standards;
Nationa Resource Specidists (NRS's); the applicant, and supporting personnd as necessary (e.g., Air
Traffic and representative flightcrews, as appropriate).

3. A test plan is established which includes input from gpplicable FAA organizations, the gpplicant,
and as applicable, industry user groups.

4. Thetes plan should include as aminimum: system definition, operations procedures, qudification,
training, weather and environment definition, norma, rare-norma, and non-normal conditions to be
assessed, flighterew, test subject, and test crew requirements, test procedures, test safety constraints as
goplicable, assessment criteria, and analys's, Smulator and test aircraft requirements, and a clear
understanding of what congtitutes a successful test and proof of concept.

5. PoC is conducted using agreed subject pilots, as appropriate.

6. PoC datais collected in asuitable smulator environment and vaidated in aredidtic airplane
environmen.

7. FAA isresponsble for assessng the PoC data which istypicaly provided to FAA as agreed by
FAA and the applicant. FAA reports relevant findings to the applicant and if applicable, interested
industry representatives.

8. FAA operations and airworthiness organizations use the data to develop criteria for gpproval of
type designs, certification processes and procedures, operating concepts, facilities, flightcrew/aircraft
dispatcher and maintenance qudlification, operations specification, operations procedures, manuds,
AFM’s, maintenance procedures, and any criteria necessary.

9. FAA AC criteriafor airworthiness and operationa approvd typicaly isa product of PoC
assessment.

This process is presented pictoridly in the following figure.
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AC 120-28D

TECHNOLOGY DEVELOPMENT PROCESS

DEVELOP TYPE
DESIGN REQUIREMENTS
- Certification
- Operation
- Maintenance

ACO. TSS. AES

ACO TYPE DESIGN
CERTIFICATION

AC(|)

AIRPLANE
FLIGHT MANUAL

ACO

DRAFT ADVISORY
CIRCULAR (AC)

DEVELOP PROOF OF
CONCEPT (POC)
TEST REQUIREMENTS
AND SUCCESS CRITERIA

A(‘ﬁ‘I AES

CONDUCT POC
ACO, AFS

REPORT TEST
RESULTS

ACO. AES

OPS APPROVAL

POI

DESIGN
INDUSTRY
Note 1)
LETTER OF
LETTER AND INTENT TO
APPLICATION ‘ LA ARS
o ACo —_— e e e e e e e e e — _
Note 3) OPERATOR
APPLICANT
ACO INITIATES DEVELOP DETERMINE
PROJECT TECHNOLOGY APPLICATIONS
o TEAM AND CONSTRAINTS
ACO, AFS IN THE NATIONAL
|

OPERATIONAL SYSTEM

AES HO

Note 2)

DEVELOP USER
REQUIREMENTS

- Operation
- Maintenance
- Training

Wash AES. POI's

Handhook

OPS SPECIFICATIONS
FCOM-FLIGHT CREW
OPERATING MANUAL

AFS

ACO, TSS, AFS

Note: 1) Futher modifications to the applicant's original Type Design may require additional
technology revisions and/or follow on Proof of Concept testing.
2) The AFS group has the responsibility to coordinate with all Industry technology
groups (ALPA, APA, ATA, ADF Industry, manufactures, vendors, DOD, NASA, etc.)
3) Both the FAA ACO and FAA AFS should be contacted to provide certification and
operational data to the respective offices.

Index: ACO - Aircraft Certification Office (Including Aircraft Evaluation Group)
AFS - Washington Flight Standards Policy Office

TSS - Transport Standards Staff RRD7/19/04
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11. FOREIGN AIR CARRIER CATEGORY III AT UNITED STATESAIRPORTS (PART
129 OPERATIONS SPECIFICATIONS).

11.1. Useof ICAO or FAA Criteria. Internationa operators requesting or authorized for
Category Il a U.S. airports should meet criteriaof 11.1.1 through 11.1.3 below.

11.1.1. AcceptableCriteria. Criteria Acceptable for use for assessment of international operator's
gpplications for Category 111 a U.S. arportsincludes this AC, equivaent JAA criteria, or the ICAO
Manua of All Weather Operations DOC 9365/AN910, as amended.

Internationa operators previoudy gpproved by FAA in accordance with earlier criteriamay continue to
apply thet earlier criteria. International operators seeking credit for operations addressed only by this
revison of AC 120-28D (e.g., Category |11 HUD operations) must meet criteriaof thisAC, or
equivaent criteria acceptable to FAA, for those gpplicable provisons.

11.1.2. Foreign Operator AFM Provisions. Unless otherwise authorized by FAA, aircraft used by
internationa operators for Category I11 within the U.S. should have AFM provisons reflecting an
appropriate level of Category 111 capability as demonstrated to or authorized by FAA, or demonstrated to
or authorized by an authority recognized by FAA, as having acceptable equivaent Category 11
airworthiness criteria (e.g., European JAA, Canada MOT, UK CAA).

11.1.3. Foreign Operator Category |11 Demonstrations. Internationd (Foreign) Air Carriers
meeting FAA criteria, or criteria acceptable to FAA (e.g., European JAA, ICAO Criteriaincluding

Doc 9365/AN910), and having more than 6 months experience in use of Category 111 operations with the
gpplicable arcraft type may be approved for Category 111 in accordance with provisons of their own
regulatory authority, or in accordance with standard provisions of 14 CFR part 129 OpSpecs, which ever
isthe more redtrictive. A separate demongtration period is not required for FAA if the “ State of the
Operator” does not require it. However, operators approved in accordance with this provision may
nonetheless be subject to additiona FAA demonstration for specid Stuations, such as at airports with
irregular underlying terrain (see 11.3), or for arcraft types not having flown to U.S. facilities having
Category 111 procedures.

For internationa (foreign) operators having current U.S. Category 11 authorization, the Category 111
demondtration period may be reduced or waived for addition of anew type arcraft to the existing
Category |11 authority. The demonstration period may be reduced or waived to the extent that a
successful demonstration has been accepted by FAA for that aircraft type for any other U.S. or
internationa operator.

Internationa (Foreign) Air Carriers not meeting above provisons may be subject to the demondtration
described at 10.5.2 and 10.9 (equivalent to those necessary for U.S. operators) as determined
gpplicable by FAA.
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11.2. Issuance of Part 129 Oper ations Specifications. Internationd (Foreign) Air Carriers
operating to U.S. airports which meet applicable provisons above are approved for Category 11
through issuance of part 129 OpSpecs (see Appendix 7).

Operators intending Category 111 operations a U.S. designated irregular terrain airports, or airports
otherwise requiring specid assessments must successfully complete those assessments prior to use of
those facilities.

11.3. Useof Certain United States Facilities. Foreign operators typicaly use Category Il
proceduresin the U.S. which are available as unrestricted public use procedures. However, FAA may
aso authorize certain restricted public use procedures and special Category 111 approach procedures for
non-U.S. Operators. Typicaly, these procedures require specid airborne equipment capability, specid
training, or non-standard facility and obstacle assessments. These specia procedures are identified on the
Category 11/111 status checklist and are not usudly published as a part 97 Category 111 SIAP.

Foreign operators may be eligible to use certain of these procedures if they meet the same specid criteria
aswould apply to aU.S. operator, and if they are gpproved by their own authority specificaly for the use
of the procedure. Some procedures may not be eligible for foreign use because of other applicable
restrictions such as arestriction placed on private facility use. Specid or restricted procedures require
both FAA authorization and specific authorization from the sate of the operator's controlling authority for
each procedure. Thisisto ensure that both the operator and foreign authority are aware of the specia
provisions needed, and to ensure equivaent safety to use of standard ICAO criteria

Each foreign operator seeking Category |11 procedure authorization at a facility not published as a standard
and unredtricted Category 111 SIAP, or at any other facilitiesidentified as specia or restricted on the FAA
Category I1/111 Status checklist, and that operator's controlling authority must:

1. Beaware of the restrictions applicable to the procedure (e.g., facility status),

2. Provide evidence to FAA of the controlling authority's gpprova of the operator for each specid
procedure requested, and

3. Must have the applicable limitations and conditions included in that operator's part 129 OpSpecs
for each procedure to be used.

Foreign operators shdl not normaly be authorized special Category 111 operations to minima lower than
those specified in part 97 Category 111 SIAPS consstent with ICAQO criteria

12. OPERATOR REPORTING, AND TAKING CORRECTIVE ACTIONS.

12.1. Operator Reporting. The reporting of satisfactory and unsatisfactory Category 111 aircraft
performance is a useful tool in establishing and maintaining effective maintenance and operating policy
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and procedures. Information obtained from reporting data and its analysis is useful in recommending
and issuing gppropriate corrective action(s).

Accordingly, for aperiod of at least 1 year after an gpplicant has been advised that its aircraft and
program meet Category |11 criteria, and reduced minima are authorized, the operator isto provide a
monthly summary to the FAA of the following information:

1. Thetota number of gpproaches where the equipment congtituting the airborne portion of the
Category 111 system was utilized to make satisfactory (actua or smulated) approaches to the applicable

Category Il minima (by aircraft type).

2. Thetotal number of unsatisfactory approaches by airport and aircraft registration number with
explanations in the following categories - airborne equipment faults, ground facility difficulties, aborts of
approaches because of ATC ingtructions, or other reasons.

3. Noatify the certificate-holding office as soon as possible of any system failures or abnormalities
which require flightcrew intervention after passing 100 ft. during operations in wegther conditions below
Category | minima

4. Upon reques, the certificate-holding digtrict office will make this information available to AFS-
400 for overal Category I11 program management, or to assst in assessment of program or facility
effectiveness.

This 1 year recording and reporting requirement gppliesto the initid Category 111 arplane, however,
when maintained over longer periods of time the report data substantiates a successful program and can
identify trends, or recurring problems that may not be related to aircraft performance.

NOTE: Thereporting burden contained in this AC does not require Office of
Management and Budget approval under the provisions of the Paperwork
Reduction Act of 1980, accor ding to section 3502(4)(a).

12.2. Operator Corrective Actions. In addition to the corrective actions contained in the operations
and maintenance manuals, operators are expected to take appropriate corrective actions when they
determine that conditions exist which could adversdly affect safe Category 111 operations. Examples of
Stuations for which an operator may need to take action redtricting, limiting, or discontinuing Category 111
operationsinclude:

Repeated aircraft system difficulties, repeated maintenance write-ups, chronic pilot reports of
unacceptable landing performance, applicable service bulletin issuance, AD’s, NAVAID gatus or
performance problems, applicable NOTAM’s, airport facility Status change, air traffic procedure
adjustment, lighting, marking, or standby power system status outages, airport construction, obstacle
construction, temporary obstacles, natural disasters, adverse westher, snow banks, snow removdl, icy
runways or taxiways, degp snow in glide dope criticd areas, inability to confirm gppropriate critica area
protection at non-United States airports, and other such conditions.
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Examples of gppropriate corrective action could be an adjustment of Category 111 programs,
procedures, training, modification to aircraft, restriction of minima, limitations on winds, restriction of
NAVAID facility use, adjustment of payload, service bulletin incorporation, or other such measures
necessary to ensure safe operation.
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