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SUBJECT 010 — AIR LAW

Note that the term ‘mass’ is used to describe a quantity of matter, and ‘weight” when describing the force. However, the term ‘weight’ is normally used in
aviation to colloquially describe mass. The professional pilot should always note the units to determine whether the term ‘weight’ is being used to describe a

force (e.g. unit newton) or quantity of matter (e.g. unit kilogram).

(1)  The subjects ‘Air law’ and ‘ATC procedures’ are primarily based on ICAO documentation and European Union regulations.

(2)  National law should not be taken into account for theoretical examination purposes; it should remain relevant though during practical training

and operational flying.

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|ATPL| CPL
/IR
010 00 00 00 AIR LAW
010 01 00 00 INTERNATIONAL LAW: CONVENTIONS, AGREEMENTS AND
ORGANISATIONS
01001 01 00 The Convention on International Civil Aviation (Chicago) —
ICAO DocO€ 7300/9
Convention on the High Seas (Geneva, 29 April 1958)
01001 01 01 The establishment of the Convention on International Civil
Aviation, Chicago, 7 December 1944.
(01) X |Explain the histerical-background circumstances that led to| X X X X X
the establishment of the Convention on International Civil
Aviation, Chicago, 7 December 1944,
Source: ICAO Doc 7300/9 Preamble
010010101 Part | — Air navigation
02
(01) X |Befamiliar—with Recall the general contents of relevant| X X X X X
parts of the following c€hapters:
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
— general principles and application of the
Convention;
— flight over territory of Ceontracting States;
— nationality of aircraft;
. il . isation:
. it be fulfilled with . i
— international  standards and recommended
practices (SARPs), especially notification of
differences and validity of endorsed certificates and
licences.
Source: ICAO Doc 7300/9 Part 1, Articles: 1, 2, 3, 4, 5, 6,
7,8,9,10,11, 12, 16,17, 18, 19, 20, 37, 38, 39, 40
(02) X [General principles X X X X X
Describe the application of the following terms in civil
aviation:
— sovereignty;
—  territory; and high seas; according to the UN
Convention on the High Seas.
Source:
Convention on the High Seas (Geneva, 29 April 1958)
Articles 1, 2
ICAO Doc 7300/9 Part 1, Articles 1, 2
(03) Define Explain the following terms and explain how they| X X X X X

apply to international air traffic:

— right of non-scheduled flight {including the two
technical freedoms of the air};

— scheduled air services;
— cabotage;
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|ATPL| CPL
/IR
— landing at customs airports;
_ licabilitvof ai lations:
— Rrules of the Aair;
— search of aircraft.
Source: ICAO Doc 7300/9, Articles 5, 6, 7, 10, 12, 16
(04) X |DBeseribe Explain the duties of Contracting States in relation| X X X X X
to:
— documents carried on board ef the aircraft:
° certificate of registration;
° certificates of airworthiness;
. licences of personnel;
° recognition of certificates and licences;
— cargo restrictions;
— photographic apparatuses.
Source: ICAO Doc 7300/9, Articles 29, 31, 32, 33, 35, 36
01001 01 92 Part Il — The International Civil Aviation Organization
03 (ICAO)
(01) X | Describe the objectives of ICAO. X X X X X
Source: ICAO DOC 7300/9 Article 44
(02) X | Explain Recognise the organisation and duties of the ICAO| X X X X X
Assembly, Council and Air Navigation Commission (ANC).
Source: ICAO Doc 7300/9, Articles 48, 49, 50, 54, 56, 57
(05) X |Be—familiar—with Describe the hierarchy—of—the ICAQ| X X X X X

Page 4 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR

— annexes to the Convention.;
— documents:
Source: ICAO Doc 7300/9, Articles 54, 90, 94, 95

01001 0200 Other conventions and agreements

010010201 The International Air Services Transit Agreement
(ICAO Doc 7500)

LO-{01} Explain the two technical freedoms of the air. X X X X X
Source: ICAO Doc 7500

01001 02 02 The International Air Transport Agreement
(ICAO Doc 9626)

(01) Explain the three commercial freedoms of the air. X X X X X
Source: ICAO Doc 9626

Lo-(02) 5 e the loalsi . thin-the EU-wit | X X X X X
FreedomsoftheAir

01001 02 03 Suppression of Uunlawful Aacts Aegainst the Ssafety of
Ceivil Aaviation; — Tthe Cenventions-ef Tokyo, The Hague
and Montreal Convention of 1988

LO-{04} Explain—the facts—that—led—to—the Conventions—and| X % % % %
Supol . el . I : ¢

Lo{02) Explain—the—content—-of the Convention—-on—Unlawful-Aects| X % X X X
(Doc_8364 - . s | Cortain O
Acts—Committed—on—BoardAircraftTokyo—14-September
1963}
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

LoH{03}

X

No practical use

No practical use

(05)

Describe the measures and actions to be taken by the pilot-
in-command (PIC) of an aircraft in order to suppress
unlawful acts against the safety of the aircraft.

Source: ICAO Doc 9518 — Protocol supplementary to the
Convention for the Suppression of Unlawful Acts Against
the Safety of Civil Aviation, done at Montreal on 23
September 1971, and signed at Montreal on 24 February
1988

Aviation,—dene—at-Montreal-on—23-September 1971 —and
sighed-at-Montrealon-24-February-1988}

0100102 04

Bilateral-agreements Intentionally left blank

Lo{oh

Exolaintl or ] . £ i
forscheduled-airtransport
(D ¢ gl L pie T A _1cADD
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL{ATPL| CPL
/IR
9511k
010 01 02 05 International private law
LO-{01} Explain—the-Conventions—and-Protocols—designed-to—cover| X X X X X
liabili I e ; b £l
W S I I het onfor the Unificati
e ¢ i Rules Relati | onal_Carri e
Warsaw2-October1929-
(02) Explain the legal significance of the issue of a passenger| X X X X X
ticket andfor of baggage/cargo documents (that it forms a
contract).
(03) Describe the consequences for an airline andfor the PIC| X X X X X
when a passenger ticket is not issued (that the contract is
unaffected).
May-1999.
(05) X |[Explain the consequences for an airline operator of| X X X X X
Regulation (EC) No 261/2004abeut on passenger rights in
the event ease of delay, cancellation or denial of boarding.
Source: Regulation (EC) No 261/2004
(06) Explain the liability limit in relation to destruction, loss,| X X X X X
damage or delay of baggage.
010010206
Lo{o4} X | X | X | X | %
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
ol ool C ot I e 5
Caused-byaireraftsighed-at Rome-on29-May-1933and-on
7-October1952,and-at-Montrealon23 September 1978
010010207 The—Convention—of Rome{1933) and other—documents
leted toriahts inaircraf
LO-{04} Understand-therulesrelating to-internationalrecognitionof | X % % % %
ohtc in aircraf I I Lt .
arrest-ofaireraft:
0100103 00 World organisations
01001 03 01 The International Air Transport Association (IATA)
(01) Describe the general-erganisation-and objectives of IATA. X X X
Source: http://www.iata.org/about/pages/mission.aspx
0100104 00 European organisations
010 01 04 01 European Aviation Safety Agency (EASA) — Regulation (EC)
No 216/2008
(01) X |Describe the general-organisation-and objectives of EASA. X X X X X
(02) Describe the role of EASA in European civil aviation. X X X X X
(03) Giveanoverviewof the EASA Regulations’ structure: X X X X X

State that the structure of the regulatory material
related to EASA involves:

— hard law (regulations, implementing rules);
— soft law (including certification
specifications, acceptable means of compliance,
guidance material.)
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
(04) State the meaning of the terminology associated with the| X X X X X
EASA regulations’ structure, specifically: regulations;
implementing rules; certification specifications; acceptable
means of compliance; guidance material.
Lo{05) Deseribe-the—relationship-betweenEASAICAOand-other| X % % % %
01001 04 02 EUROCONTROL
(01) X |Describe the ebjectives—of-the—Convention—relatingto-the| X X X X X
- . ‘ Cof e Naviaati
{EUROCONTROL)—and—the Single European Sky (SES)
Rregulations.
Conference{ECAC)
010 02 00 00 AIRWORTHINESS OF AIRCRAFT, AIRCRAFT NATIONALITY
AND REGISTRATION MARKS
01002 01 00 1ICAQ-Annex-8-and-the related Certification-Specifications
Intentionally left blank
other
LO-{03} State-which-aircraft the Standards-of ICAD-Annex-8-and-the| X % % % %
CSsshallapplyte-
010 02 02 00 Certificate of Airworthiness (CofA)
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
01002 02 01 Certificate of Airworthiness (CofA) — Details
(01) State the issuing authority of a CofA. X X X X X
Source: ICAO Annex 8, Chapted 3.2 Issuance and continued
validity of a Certificate of Airworthiness
(02) State the necessity to havehold a CofA. X X X X X
Source: ICAO Doc 7300, Article 31
(03) X |Explain the prerequisites various-elements-that-arereguired| X X X X X
for the issue of a CofA according to Commission Regulation
(EU) No 748/2012.
Source: Commission Regulation (EU) No 748/2012,
SUBPART H
(04) State who shall determine an aircraft’s continuing| X X X X X
airworthiness.
Source: ICAO Annex 8, Chapter 3.2 Issuance and continued
validity of a Certificate of Airworthiness
(05) Describe how a Certificate—of Airworthiness CofA can be| X X X X X
renewed or may remain valid.
Source: ICAO Annex 8
Chapter 3.2 Issuance and continued validity of a Certificate
of Airworthiness;
Chapter 3.5 Temporary loss of airworthiness;
Chapter 3.6 Damage to aircraft
010030000 ARCRAFTF-NATHONALITV-ANDREGISTRAHON-MARKS
010030100 Definitions of ICAO Annex 7 — Aircraft Nationality and
010 02 03 00 Registration Marks
01002 03 01 ICAO Annex 7 — Definitions
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
(01) X [Recall the definition of the following terms: X X X X X
— aircraft;
— heavier-than-air aircraft;
— State of Registry.
Source: ICAO Annex 7, Chapter 1 Definitions
010030200 Aircraft nationality, common marks and registration marks
010 02 04 00 to be used
010 02 04 01 Nationality marks, common marks and registration marks
—assignment and location
Source: ICAO Annex 7
(01) State the location of nationality marks and of common| X X
marks and registration marks.
Source:
ICAO Annex 7, Chapter 4.3 Heavier-than-air aircraft
ICAO Annex 7, Chapter 9 Identification plate
Lo-(02) £ ol binati " onali - . X X X X X
marks{sequenceuse-of-hyphenk
(03) State Explain who is responsible for assigning nationality| X X X X X
marks, common marks and registration marks.
Source: ICAO Annex 7, Chapter 3 Nationality, common and
registration marks to be used
010 03 00 00 Intentionally left blank
010 04 00 00 PERSONNEL LICENSING
010 04 01 00 ICAO Annex 1
010 04 01 01 Differences between ICAO Annex 1 and the—Aircrew
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL| CPL

ATPL|ATPL
/IR

CPL

CB-IR(A)
and EIR

Remarks

Regulation (EU) No 1178/2011 (hereinafter: the Aircrew
Regulation)

(01)

Describe the relationship and differences between ICAO
Annex 1 and the Aircrew Regulation.

010 04 02 00

Aircrew Regulation — Annex | (Part-FCL)
Source: Aircrew Regulation

01004 02 01

Definitions

(01)

Define the following:

Category, class and type of aircraft, cross-country, dual
instruction time, flight time, student pilot-in-command
(SPIC), instrument time, instrument flight time, instrument

ground time, MEC—multi-piletaireraft; night, private pilot,

proficiency check, renewal, revalidation, skill test, solo flight
time;-type-ofaireratt.

Source: Aircrew Regulation, point FCL.010 Definitions

(02)

Define the following:
Multi-crew cooperation (MCC), multi-pilot aircraft, rating.
Source: Aircrew Regulation, point FCL.010 Definitions

01004 02 02

Content and structure

(01)

Explain the structure of Part-FCL.
Source: Aircrew Regulation, Article 1 Subject matter

o2}

Understand-the difference betweenPart-FCL and-AMC/GM
to-Rart-FCL:

(03)

Explain the requirements to act as a flight crew member of a
civil aircraft registered in a Member State, and know the
general principles of the licensing system (light aircraft pilot
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
licence (LAPL), private pilot licence (PPL), commercial pilot
licence (CPL), multi-crew pilot licence (MPL), airline
transport pilot licence (ATPL)).
issued-by-otherMember States:
(05) X [List the two factors that are relevant to the exercise of the| X X X X X X
privileges of a licence.
Source: Aircrew Regulation, point FCL.040 Exercise of the
privileges of licences
(06) X [State the circumstances in which a language proficiency| X X X X X X
endorsement is required.
Source: Aircrew Regulation, point FCL.055 Language
proficiency
(07) X |List the restrictions for licence holders with an age of| X X X X X
60 years or more.
Source: Aircrew Regulation, point FCL.065 Curtailment of
privileges of licence holders aged 60 years or more in
commercial air transport
(08) X | Explain the term ‘competent authority’. X X X X X X
Source: Aircrew Regulation, point FCL.001 Competent
authority
(09) Describe the obligation to carry and present documents| X X X X X X
(e.g. a flight crew licence) under Part-FCL.
Source: Aircrew Regulation, point FCL.045 Obligation to
carry and present documents
01004 02 03 Commercial pRilot ILticence (CPL)
(01) X |State the requirements for the issue of a CPL. X X X X X
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|ATPL| CPL
/IR
Source: Aircrew Regulation
point FCL.300 CPL — Minimum age;
Appendix 3, D. CPL integrated course — Aeroplanes,
Flying Training (8, a—f);
Appendix 3, E. CPL modular course — Aeroplanes,
Experience (12, a—d)
(02) State the privileges of a CPL. X X X X X
Source: Aircrew Regulation, point FCL.305 CPL —
Privileges and conditions
010 04 02 04 Airline tIransport pPRilot Iticence (ATPL) and mMulti-crew
pRilot ILicence (MPL)
(01) X |State the requirements for the issue of an ATPL-are-MPL. X X X
Source:
Aircrew Regulation, point FCL.500 ATPL — Minimum age
Aircrew Regulation, point FCL.510.A ATPL(A) —
Prerequisites, experience and crediting ((a) and (b))
Aircrew Regulation, point FCL.510.H ATPL(H) —
Prerequisites, experience and crediting
(02) State the privileges of an ATPL and-MPL. X X X
Source: Aircrew Regulation, point FCL.505 ATPL —
Privileges
(03) X | State the requirements for the issue of an MPL. X

Source:

Aircrew Regulation, point FCL.400.A MPL — Minimum age
Aircrew Regulation, point FCL.410.A MPL — Training
course and theoretical knowledge examinations and
Appendix 5 (items 1 to 8)
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
(04) State the privileges of an MPL. X
Source: Aircrew Regulation, point FCL.405.A MPL —
Privileges
01004 02 05 Ratings
(01) Explain State the requirements for class ratings, their validity| X X
and privileges.
Source:
Aircrew Regulation, point FCL.740 Validity and renewal of
class and type ratings
Aircrew Regulation, point FCL.705 Privileges of the holder
of a class or type rating
Aircrew Regulation, point FCL.720.A Experience
requirements and prerequisites for the issue of class or
type ratings — aeroplanes
(02) Explain State the requirements for type ratings, their validity| X X X X X
and privileges.
Source:
Aircrew Regulation, point FCL.705 Privileges of the holder
of a class or type rating
Aircrew  Regulation, point FCL.720.A Experience
requirements and prerequisites for the issue of class or
type ratings — aeroplanes
Aircrew Regulation, point FCL.740 Validity and renewal of
class and type ratings
(03) Explain State the requirements for instrument ratings, their| X X X X
validity and privileges (instrument rating (IR), competency-
based instrument rating (CBIR) and en-route instrument
rating (EIR)).
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL|ATPL| CPL
/IR

CB-IR(A)
and EIR

Remarks

Source:

Aircrew Regulation, point FCL.610 IR — Prerequisites and
crediting

Aircrew Regulation, point FCL.605 IR — Privileges

Aircrew Regulation, point FCL.625 IR — Validity,
revalidation and renewal

(04)

State the requirements for other ratings, their validity and
privileges according to Part-FCL.

Source:

Aircrew Regulation, point FCL.900 Instructor certificates
Aircrew Regulation, point FCL.915 General prerequisites
and requirements for instructors

Aircrew Regulation, point FCL.940 Validity of instructor
certificates

010 04 03 00

Aircrew Regulation — Annex V (Part-MED)

010 04 03 01

Aircrew Regulation — Part-MED — Details

(01)

Describe the relevant content of Part-MED — Medical
Rrequirements (administrative parts and requirements
related to licensing only).

Source:
Aircrew Regulation, point MED.A.001 Competent authority
Aircrew Regulation, point MED.A.005 Scope

Aircrew Regulation, point MED.A.045 Validity, revalidation
and renewal of medical certificates

(02)

State the requirements for the issue of a medical certificate.

Source: Aircrew Regulation, point MED.A.040 Issue,
revalidation and renewal of medical certificates
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
(03) Name the kind class of medical certificate required when| X X X X X
exercising the privileges of a CPL, MPL or ATPL.
Source: Aircrew Regulation, point MED.A.030 Medical
certificates
(04) State the actions to be taken in case of a decrease in| X X X X X X
medical fitness.
Source: Aircrew Regulation, point MED.A.020 Decrease in
medical fitness
010 05 00 00 RULES OF THE AIR ACCORDING TO ICAO ANNEX 2 AND
SERA(COMMISSION IMPLEMENTING REGULATION (EU)
No 923/2012 AND ITS REFERENCES AND SUBSEQUENT
AMENDMENTS.
010 05 01 00 Overview—Definitions of ICAO Annex 2 and SERA
(Commission Implementing Regulation (EU) No
923/2012 and its references and subsequent
amendments)
01005 01 01 ICAO Annex 2 and SERA - Relationship and content
(01) Explain the main-content scope and purpose-definitions of | X X X X X X
ICAO Annex 2.
Source: ICAO Annex 2, Foreword, Applicability
(02) Explain the main content of SERA. X X X X X X
Source: SERA, Article 1 Subject matter and scope
010 05 02 00 Rules of the Air
01005 02 01 Applicability of the Rules of the Air
(01) Explain the principle of territorial application of the various| X X X X X
Rules of the Air, e.g. ICAO, SERA, national rules.
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Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL (ATPL|ATPL| CPL
/IR
Source: ICAO Annex 2, Chapter 2, 2.1 Territorial application
of the rules of the air
SERA.1001 and SERA.2001
(02) Explain the necessity to comply cemphance with the Rules| X X X X X
of the Air.
Source: SERA.2005 Compliance with the rules of the air
(03) State—whe—en—beard the responsibilities the PIC efan| X X X X X
) i . | bl f . ¢
. e | I th the Rul  tha Adr.
Source: SERA.2010 Responsibilities
(04) Indicate under what circumstances departure from the| X X X X X
Rules of the Air may be allowed.
Source: SERA.2010 Responsibilities
(05) Explain the duties of the PIC concerning pre-flight actions| X X X X
in case of an instrument flight rule (IFR) flight
Source: SERA.2010 Responsibilities
(06) State whe-that the PIC of an aircraft has the final authority X X X X X
as to the disposition of the aircraft while in command.
Source: SERA.2015 Authority of pilot-in-command of an
aircraft
(07) Explain when the preblematicin-the use and effects of| X X X X X X
psychoactive substances by flight crew members is
prohibited.
Source: SERA.2020 Problematic use of psychoactive
substances
0100503 00 General rules
010050301 General rules — Collision avoidance — SERA
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL| CPL

ATPL|ATPL| CPL

/IR

CB-IR(A)
and EIR

Remarks

(01)

Describe the rules for the avoidance of collisions.

Source: SERA Chapter 2 Avoidance of collisions (except
water operations)

X

(02)

Describe the lights, including their angles, to be displayed by
aircraft.

Source: SERA.3215 Lights to be displayed by aircraft

(03)

Ynderstand Interpret marshalling signals.
Source: SERA Appendix 1, Chapter 4 Marshalling signals

(04)

State the basic requirements for minimum height (HGT) for
the flight over congested areas of cities, towns or
settlements, or over an open-air assembly of persons.

Source: SERA.3105 Minimum heights

(05)

Define when the cruising levels shall be expressed in terms
of flight levels (FLs).

Source: SERA.3110 Cruising levels

(06)

Define under what circumstances cruising levels shall be
expressed in terms of altitudes (ALT).

Source: SERA.3110 Cruising levels

(07)

Explain the limitation for proximity to other aircraft and the
right-of-way rules, including holding at runway (RWY)-
holding positions and lighted stop bars.

Source: SERA.3205 Proximity

SERA.3210 Right-of-way

(08)

Describe the meaning of light signals displayed to and by the
aircraft.

Source: SERA.3215 Lights to be displayed by aircraft
SERA, Appendix 1, Chapter 3 Signals for aerodrome traffic
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL| CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

(09)

Describe the requirements when carrying out simulated
instrument flights.

Source: SERA.3220 Simulated instrument flights

X

(10)

Indicate the basic rules for an aircraft operating on and in
the vicinity of an aerodrome (AD).

Source: SERA.3225 Operation on and in the vicinity of an
aerodrome

(12)

Explain the requirements for the submission of an air traffic
service (ATS) flight plan.

Source: SERA.4001 Submission of a flight plan

Exolainwbeatime_check_L be obtained before_t!
Hight:

(13)

Explain the actions to be taken in case of flight plan change
or delay.

Source: SERA.4015 Changes to a flight plan
SERA.8020 Adherence to flight plan

(14)

State the actions to be taken in case of inadvertent changes
to track, true airspeed (TAS) and time estimate affecting the
current flight plan.

Source: SERA.8020 Adherence to flight plan

(15)

Explain the procedures for closing a flight plan.
Source: SERA.4020 Closing a flight plan

(16)

State for which flights an air traffic control (ATC) clearance
shall be obtained.

Source: SERA.8015 Air traffic control clearances

(17)

State how a pilot may request an ATCair—traffic—control
clearance.
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Source: SERA.8015 Air traffic control clearances

(18)

State the action to be taken if an ATCai—traffic—control
clearance is not satisfactory to a PICpHet-in-command.

Source: SERA.8015 Air traffic control clearances

(19)

Describe the required actions to be carried out if the
continuation of a controlled visual flight rule (VFR) flight in
visual meteorological conditions (VMC) is not practicable
anymore.

Source: SERA.8020 Adherence to flight plan

(20)

Describe the provisions for transmitting a position report to
the appropriate ATS unit including time of transmission and
normal content of the message.

Source: SERA.8025 Position reports

(21)

Describe the necessary action when an aircraft experiences
a communication (COM) failure.

Source: SERA.8035 Communications

(22)

State what information an aircraft being subjected to
unlawful interference shall give to the appropriate ATS unit.

010 05 04 00

Visual fElight rRules (VFRs)

010 05 04 01

Visual flight rules (VFRs) — SERA

(01)

Describe the VFRsVisual—Flight—Rules as contained in
Commission implementing regulation (EU) No 923/2012

Chapter4-of ICAO-Annex-2.

Source: SERA.5001 VMC visibility and distance from cloud
minima

SERA.5005 Visual flight rules
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SERA.5010 Special VFR in control zones

010 05 05 00

Instrument fElight rRules (IFRs)

010 05 05 01

Instrument flight rules (IFRs) — SERA

(01)

Describe the IFRstastrument—Flight—Rules as contained in
Commission implementing regulation (EU) No 923/2012

Chapter5-of ICAD-Annex-2.

Source:

SERA.5015 Instrument flight rules (IFR) — Rules applicable
to all IFR flights

SERA.5020 IFR — Rules applicable to IFR flights within
controlled airspace

SERA.5025 IFR — Rules Applicable to IFR flights outside
controlled airspace

010 05 06 00

Interception of civil aircraft

010 05 06 01

Interception of civil aircraft — SERA

(01)

List the possible reasons for intercepting a civil aircraft.
Source: SERA.11015 Interception

(02)

State what primary action should be carried out by an
intercepted aircraft.

Source: SERA.11015 Interception

(03)

State which frequency should primarily be tried in order to
contact an intercepting aircraft.

Source: SERA.11015 Interception

(04)

State on which mode and code a transponder on board the
intercepted aircraft should be operated.
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Source: SERA.11015 Interception
(05) Recall the interception signals and phrases. X X X X X
Source: SERA.11015 Interception, Tables S11-1, S11-2, S11-
3
010 06 00 00 X |PROCEDURESFOR AIR-NAVIGAHON-SERVICES—— AIRCRAFT
OPERATIONS {RPANS—OPS)
010 06 01 00 Intentionally left blank
010 06 012 00 Foreword-and-intreduction—Definitions and abbreviations
(PANS-OPS Flight Procedures (ICAO Doc 8168, Volume 1)
o092} Statethe generalaim-of PANS-OPS Flight Procedures {{ICAO| X X X
Doc8168 Volume b
010 06 02 001 Definitions and abbreviations — ICAO Doc 8168, Volume 1
(01) X |Recall all definitions included in ICAO Doc 8168, Volume I,| X X X
Part |, Chapter 1.
Source: ICAO Doc 8168, Volume |, Part |, Section 1, Chapter
2
(02) X [Interpret all abbreviations as shown in ICAO Doc 8168, X X X
Volume |, Part |, Chapter 2.
010 06 03 00 Departure procedures — (ICAO Doc 8168, Volume I)
01006 03 01 General criteria (assuming all engines operating)
(01) X [Name State the factors dictating the design of instrument| X X X X
departure procedures.
Source: ICAO Doc 8168, Volume I, Part I, Section 2, Chapter
1, 1.1 General
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(02) Explain in which situations the criteria for omnidirectional| X X X X
departures are applied.
Source: ICAO Doc 8168, Volume I, Part |, Section 3, Chapter
1, 1.3 Instrument departure procedure: 1.3.1; 1.3.2; 1.3.3
010 06 03 02 Standard instrument departures (SIDs)
(01) Define Explain the terms ‘straight departure’ and ‘turning| X X X X
departure’.
Source: ICAO Doc 8168, Volume I, Part I, Section 3, Chapter
2, 2.1 General; 2.2 Straight Departures; 2.3 Turning
(excluding maximum speeds)
licot! blic] I I .
01006 03 03 Omnidirectional departures
(01) Explain when the ‘omnidirectional method’ is used for| X X X X
departure.
010 06 03 04 Published-informatien-Intentionally left blank
RNAV-route:
I . blication.
010 06 03 05 Area—Navigation—{RNAV} departure procedures and RNP-
based departures
departureproceduresand-thoseforapproaches:
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010 06 04 00 Approach procedures — ICAO Doc 8168, Volume |
010 06 04 01 General criteria
(01) State the gGeneral criteria (except the table ‘Speeds for| X X X
procedure calculations’) of the approach procedure design:
— instrument approach areas;
— accuracy of fixes;
— fixes formed by intersections;
— intersection fix-tolerance factors;
— other fix-tolerance factors;
—approach-area-splays;
- descent gradient.
Source: ICAO Doc 8168, Volume I, Part |, Section 4, Chapter
1
(02) Name the five possible segments of an instrument approach| X X X X
procedure.
Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 1, 1.2.2 Segments of the approach procedure
(03) Give State the reasons for establishing aircraft categories for| X X X X
the approach.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 1, 1.3 Categories of aircraft
(04) State the maximum angle between the final approach track| X X X X
and the extended RWY centre line to still consider a non-
precision approach as being a ‘straight-in approach’.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 1, 1.2.3 Types of approach
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(05)

State the minimum obstacle clearance (MOC) provided by
the minimum sector altitudes (MSAs) established for an
aerodrome.

Source: ICAO Doc 8168, Volume 1, Part I, Section 4,
Chapter 2, 12.3 Minimum sector altitudes
(MSA)/terminal arrival altitudes (TAA)

X

0 . I - origin, e ! cubdivisi ‘
the areausedfor MSAs:

(07)

State that a pilot shall apply wind corrections when carrying
out an instrument approach procedure.

(08)

Name State the most significant perfermanee factor
influencing the conduct of instrument approach procedures.
Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 1, 1.2.1 External factors influencing the
approach procedure

(09)

Explain why a pilot should not descend below obstacle
clearance altitude/height (OCA/Hs ), which are established
for:

— precision approach procedures;

— non-precision approach procedures;
—  visual (circling) procedures;

— APV approach procedures.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 1, 1.5 Obstacle clearance altitude/height
(OCA/H)

(10)

Describe in general terms the relevant factors for the
calculation of operational minima.

Source: ICAO Doc 8168, Volume |, Part I, Section 4,
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Chapter 1, 1.6 Factors affecting operational minima
(12) Translate the following acronyms into plain language: X X X X
DA, DH, OCA, OCH, MDA, MDH, MOC, DA/H, OCA/H,
MDA/H.
Source: ICAO Doc 8168, Volume |1, Part I, Section 4,
Chapter 1
(12) Explain the relationship between the terms: X X X X
DA, DH, OCA, OCH, MDA, MDH, MOC, DA/H, OCA/H, and
MDA/H.
Source: ICAO Doc 8168, Volume |1, Part I, Section 4,
Chapter 1
01006 04 02 Approach procedure design
(01) Describe how the vertical cross section for each of the five| X X X X
approach segments is broken down into the various areas.
Source: ICAO Doc 8168, Volume I, Part |, Section 4, Chapter
1
(02) State within which area of the cross section the Mminimum| X X X X
QOobstacle Eclearance (MOC) is provided for the whole width
of the area.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 2
(03) Define the terms ‘IAF, ‘IF’, ‘FAF, ‘FAP’, ‘MAPt’ and ‘TP’.| X X X X
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
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LoH{05)

c ol hich £ he di - ‘ . )

X

(06)

State the accuracy of facilities providing track (VHF
omnidirectional radio range (VOR), instrument landing
system (ILS), non-directional beacon (NDB)).

Source: ICAO Doc 8168, Volume |1, Part I, Section 2,
Chapter 2, Table 1-2-2-1. System use accuracy (2 SD) of
facility providing track guidance and facility not
providing track guidance

(09)

State the optimum descent gradient (preferred for a
precision approach) in degrees and per cent.

Source: ICAO Doc 8168, Volume |, Part |, Section 4,
Chapter 1, 1.9 Descent gradient

01006 04 03

Arrival and approach segments

(01)

Name the five standard segments of an instrument
approachAPRP procedure and state the beginning and end for
each of them.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 1, 1.2 Instrument approach procedure

(02)

Describe where an arrivalARR route normally ends.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
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Chapter 2 Arrival segment

S hot! directional vl
be-provided:

(04)

Explain the main task of the initial approachARR segment.

(05)

Describe the maximum angle of interception between the
initial approachAPRP segment and the intermediate
approachARP segment (provided at the intermediate fix) for
a precision approach and a non-precision approach.

Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 3 Initial approach segment

(06)

Describe the main task of the intermediate approachARP
segment.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 4 Intermediate approach segment

(07)

State the main task of the final approachARP segment.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 5 Final approach segment

(08)

Name the two possible aims of a final approachARPR.

Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 5 Final approach segment

(09)

Explain the term ‘final approach point’ in case of an ILS
approach.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 5 Final approach segment

(10)

State what happens if an ILS glide path (GP) becomes
inoperative during the approachARP.

Source: ICAO Doc 8168, Volume I, Part I, Section 4,
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Chapter 5 Final approach segment
010 06 04 04 Missed approach
(01) Name the three phases of a missed approach procedure and| X X X X
describe their geometric limits.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 6 Missed approach segment
(02) Deseribe State the main task of a missed approach| X X X X
procedure.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 6 Missed approach segment
(04) Define the term ‘missed approach point (MAPt)". X X X X
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(05) Describe how an MAPt may be established in an approach| X X X X
procedure.
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(06) State the pilot’s reaetien action if, upon reaching the MAPt,| X X X X
the required visual reference is not established.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 6 Missed approach segment
(07) Describe what a pilot is expected to do in the event a missed| X X X X
approach is initiated prior to arriving at the MAPt.
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Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 6 Missed approach segment
(08) State whether the pilot is obliged to cross the MAPt at the| X X X X
height (HGT)/altitude (ALT) required by the procedure or
whether they are allowed to cross the MAPt at an
HGT/ALTaltitudefheight greater than that required by the
procedure.
Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 6 Missed approach segment
010 06 04 05 Visual manoeuvring (circling) in the vicinity of the
aerodrome (AD)
(01) Describe what is meant by ‘visual manoeuvring (circling)’. X X X X
Source: ICAO Doc 8168, Volume |, Part |, Section 4,
Chapter 7 Visual manoeuvring (circling) area
(02) Describe how a prominent obstacle in the visual| X X X X
manoeuvring (circling) area outside the final approach and
missed approach area has to be considered for the visual
circling.
Source: ICAO Doc 8168, Volume |, Part I, Section 4,
Chapter 7 Visual manoeuvring (circling) area
(03) State for which category of aircraft the obstacle clearance| X X X X
altitude/height (OCA/H) within an established visual
manoeuvring (circling) area is determined.
Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 7 Visual manoeuvring (circling) area
(04) Describe how an the minimum descent altitude/height| X X X X
(MDA/H) is specified for visual manoeuvring (circling) if the
OCA/H is known.
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Source: ICAO Doc 8168, Volume I, Part I, Section 4,
Chapter 7 Visual manoeuvring (circling) area

(05)

State the conditions to be fulfilled before descending below
MDA/H in a visual manoeuvring (circling) approach.

Source: ICAO Doc 8168, Volume I, Part |, Section 4, Chapter
7, Visual manoeuvring (circling) area

(06)

Deseribe Explain why there can be no single procedure
designed that will cater for conducting a circling approach in
every situation.

Source: ICAO Doc 8168, Volume |, Part |, Section 4, Chapter
7 Visual manoeuvring (circling) area

(07)

State how the pilot is expected to behave after initial visual
contact during a visual manoeuvring (circling).

Source: ICAO Doc 8168, Volume |, Part |, Section 4,
Chapter 7 Visual manoeuvring (circling) area

(08)

Describe what the pilot is expected to do if visual reference
is lost while circling to land from an instrument approach.
Source: ICAO Doc 8168, Volume I, Part |, Section 4,
Chapter 7 Visual manoeuvring (circling) area

010 06 04 06

Area—Navigation—(RNAV} approach procedures based on
VOR/distance-measuring equipment (DME)

(01)

Describe the provisions that must be fulfilled before carrying
out VOR/DME RNAV approaches.

Source: ICAO Doc 8168, Volume 1, Part IlI, Section 3,
Chapter 3

(02)

Explain the disadvantages of the VOR/DME RNAV system
compared to a DME/DME RNAV approach.
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Source: ICAO Doc 8168, Volume |, Part Il, Section 3,
Chapter 3
(03) List the factors the navigational accuracy of the VOR/DME| X X X X
RNAV system depends on.
Source: ICAO Doc 8168, Volume |, Part IlI, Section 3,
Chapter 3
(04) State whether the VOR/DME £RNAV approach is a precision| X X X X
or a non-precision procedure.
Source: ICAO Doc 8168, Volume |, Part IlI, Section 3,
Chapter 3
010060407 Useof FMS/RNAV equipment-tofollowconventional-non-
L ! l
010 06 05 00 Holding procedures - ICAO Doc 8168, Volume |
010 06 05 01 Entry and holding
(01) Explain why deviations from the in-flight procedures of a| X X X X
holding established in accordance with ICAO Doc 8168 are
dangerous.
Source: ICAO Doc 8168, Volume I, Part I, Section 6
(02) State that if for any reasons a pilot is unable to conform to| X X X X
the procedures for normal conditions laid down for any
particular holding pattern, they this pilot should advise ATC
as early as possible.
Source: ICAO Doc 8168, Volume |, Part |, Section 6, Chapter
1
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turpheldingpatterns:
(04) Describe the shape and terminology associated with the| X X X X
holding pattern.
Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1
(05) State the bank angle and rate of turn to be used whilst flying| X X X X
in a holding pattern.
Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1
(06) Explain why a pilots in a holding pattern should attempt to| X X X X
maintain tracks and how this can be achieved.
Source: ICAO Doc 8168, Volume |1, Part I, Section 6,
Chapter 1
(07) Describe where outbound timing begins in a holding| X X X X
pattern. Source: ICAO Doc 8168, Volume I, Part I, Section
6, Chapter 1
(08) State where the outbound leg in a holding terminates if the| X X X X
outbound leg is based on DME.
Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1
(09) Describe the three heading entry sectors for entries into a| X X X X
holding pattern.
Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1
(10) Define the terms ‘parallel entry’, ‘offset entry’ and ‘direct| X X X X
entry’.
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Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1

(11)

Determine the correct entry procedure for a given holding
pattern.

Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1

(12)

State the still air time for flying the outbound entry heading
with or without DME.

Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 1

(13)

Describe what the pilot is expected to do when clearance is
received specifying the time of departure from the holding
point.

Source: ICAO Doc 8168, Volume I, Part I, Section 6,
Chapter 1

010 06 05 02

Obstacle clearance {except—table)

(01)

Describe the layout of the basic holding area, entry area and
buffer area of a holding pattern.

Source: ICAO Doc 8168, Volume I, Part I, Section 6,
Chapter 2

(02)

State which obstacle clearance is provided by a minimum
permissible holding level referring to the holding area, the
buffer area (general only) and over high terrain or in
mountainous areas.

Source: ICAO Doc 8168, Volume |, Part I, Section 6,
Chapter 2

010 06 06 00

Altimeter-setting procedures - ICAO Doc 8168, Volume |
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010 06 06 01 Basic requirements and procedures
(01) Describe the two main objectives of altimeter settings. X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 1
(02) Define the terms ‘QNH’ and ‘QFFE’". X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(03) Describe the different terms for AlTaltitude or flight levels| X X X X X X X
(FLs) respectively which are the references during climb or
descent to change the altimeter settings from QNH to
1013.2 hPa and vice versa.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(04) Define the term ‘fFlight lkevel (FL)". X X X X X X X
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(05) State where FL#ightlevel zero shall be located. X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(06) State the interval by which consecutive FLsflightlevels shall| X X X X X X X
be separated.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(07) Describe how FLsflightlevels are defined-rumbered. X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
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(08) Define the term ‘t¥ransition aAltitude (TA)". X X X X X X X
Source: ICAO Doc 8168, Volume I, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(09) State how TAsTansition—Altitudes shall normally be| X X X X X X X
specified.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(10) Explain how the HGTheight of the TATransition-Altitude is| X X X X X X X
calculated and expressed in practice.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(12) State where TAsTransition-Altitudes shall be published. X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(22) Define the term ‘t¥ransition Itevel (TRL)". X X X X X X X
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(23) State when the TRIFransitiontevel is normally passed on to| X X X X X X X
the aircraft.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(14) State how the vertical position of the aircraft shall be| X X X X X X X
expressed at or below the TAFransition—Altitude and
TRLFransitiontevel.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 1,
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Chapter 2
(15) Define the term ‘t¥ransition |tayer’. X X X X X X X
Source: ICAO Doc 8168, Volume |, Part I, Section 1
Definitions, abbreviations and acronyms and units of
measurement
(16) Describe when the vertical position of an aircraft passing| X X X X X X X
through the transition layer shall be expressed in terms of
FLsflightlevels and when in terms of ALTaltitude.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(17) State when the QNH altimeter setting shall be made| X X X X X X X
available to departing aircraft.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 2
(18) Explain when the vertical separation of an aircraft during en-| X X X X X X X
route flight shall be assessed in terms of AlTakitude and
when in terms of FLsflightlevels.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 3
(29) Explain when, in air—ground communications during an en-| X X X X X X X
route flight, the vertical position of an aircraft shall be
expressed in terms of AlTakitude and when in terms of FLs
flightlevels.
Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 3
(20) Describe why QNH altimeter-setting reports should be| X X X X X X X
provided from sufficient locations.
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Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 2
(21) State how a QNH altimeter setting shall be made available to| X X X X X X X
aircraft approaching a controlled aerodrome (AD) for
landing.
Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 2
(22) State under which circumstances the vertical position of an| X X X X X X X
aircraft above the TRLtransition-tevel may be referenced in
to AlTalktitudes.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 1,
Chapter 2
010 06 06 02 Procedures for operators and pilots
LO-{01} State—thethree requirements—that-selected—altitudes—or| X % % % % % b4
selected-flightlevelsshould-have:
. ¢ ore ina_including_indicati : }
(03) State on which setting at least one altimeter shall be set| X X X X X X X
prior to take-off.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 3
(04) State where during the climb the altimeter setting shall be| X X X X X X X
changed from QNH to 1013.2 hPa.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 1,
Chapter 3
(05) Describe when a pilot of an aircraft intending to land at an| X X X X X X X

Page 39 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|ATPL| CPL
/IR
AD shall obtain the TRLtransitionlevel.
Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 3
(06) Describe when a pilot of an aircraft intending to land at an| X X X X X X X
AD shall obtain the actual QNH altimeter setting.
Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 3
(07) State where the altimeter settings shall be changed from| X X X X X X X
1013.2 hPa to QNH during descent for landing.
Source: ICAO Doc 8168, Volume I, Part lll, Section 1,
Chapter 3
010 06 07 00 Simultaneous—operation—on pParallel or near-parallel
instrument RWYsrunways—ICAO Doc 8168, Volume |
010 06 07 01 Simultaneous operation on parallel or near-parallel
instrument RWYs
(01) X |[Describe the difference between independent and| X X X X X X X
dependent parallel approaches.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 2,
Chapter 1
02) Describe the following different operations: X X X X X X X
— simultaneous instrument departures;
— segregated parallel approaches/departures;
— semi-mixed and mixed operations.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 2,
Chapter 1
(03) know—abeut Describe ‘normal operating zone (NOZ)’ and| X X X X X X
‘no transgression zone (NTZ)'.
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(04) Name State the aircraft avionics equipment requirements| X X X X X X
for conducting parallel instrument approaches.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 2,
Chapter 1
(05) State under—which—circumstances—paralel—instrument| X X X X X X
approaches—may—be—conducted—where guidance material
may be located for simultaneous operations on parallel or
near-parallel instrument runways.
Source: ICAO Doc 8168
(06) State the radar requirements for simultaneous,| X X X X X X
independent, and parallel instrument approaches, and how
weather conditions effect these.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 2,
Chapter 1
(07) State the maximum angle of interception for an ILS localiser| X X X X X X
course (CRS) or microwave landing system (MLS) final
approachARP track in case of simultaneous, independent,
and parallel instrument approaches.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 2,
Chapter 1
(08) Describe the special conditions for tracks on missed| X X X X X X
approach procedures and departures in case of
simultaneous; or parallel operations.
Source: ICAO Doc 8168, Volume I, Part lll, Section 2,
Chapter 1
010 06 08 00 Secondary surveillance radar (transponder) operating
procedures — ICAO Doc 8168, Volume |
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010 06 08 01 Operation of transponders
(01) State when and where the pilot shall operate the| X X X X X X X
transponder.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 3,
Chapter 1
(02) State the modes and codes that the pilot shall operate in the| X X X X X X X
absence of any ATC directions or regional air navigation
agreements.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 1
(03) tndicate State when the pilot shall operate Mode C. X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 1
(04) State when the pilot shall ‘SQUAWK IDENT". X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 1
(05) State the transponder mede-and code to indicate: X X X X X X X
—  astate of emergency;
— a COMeemmunication failure;
— unlawful interference.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 1
(06) Describe the consequences of a transponder failure in flight. | X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 1
(07) State the primary action of the pilot in the case of an| X X X X X X X
unserviceable transponder before departure when no repair
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or replacement at the given ADaeredroeme is possible.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 3,
Chapter 1
(08) State when the pilot shall operate Mode S. X
Source: ICAO Doc 8168, Volume |, Part Ill, Section 3,
Chapter 1
01006 08 02 Operation of airborne collision avoidance system (ACAS)
equipment
(01) Describe the main reason for using ACAS. X X X X X X X
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 3, 3.1 ACAS overview
(02) Indicate State whether the ‘use of ACAS indications’| X X X X X X
described in ICAO Doc 8168 is absolutely mandatory.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
(03) Explain the pilots’ reaction required to allow ACAS to fulfil| X X X X X X
its role of assisting pilots in the avoidance of potential
collisions.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
(04) Explain why pilots shall not manoeuvre their aircraft in| X X X X X X
response to t¥raffic aAdvisories (TAs) only.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
(05) Explain the significance of Fraffic-Adviseries TAs in view of| X X X X X X
possible rResolution aAdvisories (RAs).
Source: ICAO Doc 8168, Volume I, Part lll, Section 3,
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Chapter 3, 3.2 Use of ACAS indications
(06) State why a pilot should follow RAsReselution—Adviseries| X X X X X X
immediately.
Source: ICAO Doc 8168, Volume |, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
(07) List the reasons which may force a pilot to disregard an| X X X X X X
RAResolution-Advisory.
Source:: ICAO Doc 8168, Volume |, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
Resolution Advisories i ¢ ACAS/ACAS "
Recolution Advisories.
(09) Explain the importance of instructing ATC immediately that| X X X X X X
an RAReselution-Adwisery has been followed.
Source: ICAO Doc 8168, Volume I, Part Ill, Section 3,
Chapter 3, 3.2 Use of ACAS indications
(20) Explain the duties of a pilot with regard to asregards faras| X X X X X X
ATC is-concerned when an RAReselution-Adwisery situation is
resolved.
Source: ICAO Doc 8168, Volume I, Part lll, Section 3,
Chapter 3, 3.2 Use of ACAS indications
010 06 09 00 REGULATION (EU) No 965/2012 ON AIR OPERATIONS
010 06 09 01 Regulation structure
(01) Describe the subject matter and scope of that X | X [ X [ X | X | X X
Regulation.
Source: Regulation (EU) No 965/2012 Article 1, Subject
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matter and scope
(02) X |State that Regulation (EU) No 965/2012 covers all types of| X X X X X X X
commercial and non-commercial operations.
010 06 09 02 Definitions (Annex I)
(01) Recall the definitions in the Regulation not already given in| X X X X X
ICAO PAN-OPS.
Source: Regulation (EU) No 965/2012 Article 2, Definitions
010 06 09 03 Part-SPA (Annex V), Part-NCC (Annex VI) and Part-NCO
(Annex ViI)
(01) Describe the structure of these Parts. X X X X X
(02) X |Explain the main content of these Parts, except the| X X X X X
operational procedures.
010 07 00 00 AIR TRAFFIC SERVICES (ATS) AND AIR TRAFFIC
MANAGEMENT (ATM)
010 07 01 00 ICAO Annex 11 — Air Traffic Services
010 07 01 01 Definitions
(01) X | Recall the definitions given in ICAO Annex 11. X X X X X X
Source: ICAO Annex 11, Chapter 1 Definitions
010 07 01 02 General
(01) X |Name State the objectives of AirTraffic-Services{ATS)}. X X X X X X
Source: ICAO Annex 11, Chapter 2, 2.2 Objectives of ATS
(02) X |Describe the three basic types of ATSAiTrafficServices. X X X X X X
Source: ICAO Annex 11 ,Chapter 2, 2.3 Divisions of the
air traffic services

Page 45 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 010 — AIR LAW

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
(03) X |[Describe the three basic types of ATCAi—Fraffic—Control| X X X X X X
services{AFE}.
Source: ICAO Annex 11, Chapter 2, 2.3 Divisions of the
air traffic services
LO-{04} Indicate-when-—aerodrome—control-towers-shall-provide—an| X % % % % %
(05) State on which frequencies a pilot can expect AFS ATC to| X X X X X X
contact them in case of an emergency.
Source: ICAO Annex 11, Chapter 2, 2.25 In-flight
contingencies
(06) Understand Describe the procedure for the transfer of an| X X X X X
aircraft from one ATC unit to another.
Source: ICAO Annex 11, Chapter 3, 3.6.1 Transfer of
responsibility for control
01007 01 03 Airspace
(01) Describe the purpose for establishing flight information| X X X X X X
regions (FIRs) including upper flight information regions
(UIRs).
Source: ICAO Annex 11, Chapter 2: 2.10; 2.11
(02) Understand Describe the various rules and services that| X X X X X X X
apply to the various classes of airspace.
Source: ICAO Annex 11, Chapter 2, 2.6 Classification of
airspaces and Annex 11, Appendix 4
(03) Explain which airspace shall be included in an FIR or UIR. X X X X X X
(04) State the designation for those portions of the airspace| X X X X X X
where flight information service (FIS) and alerting services
shall be provided.
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Source: ICAO Annex 11, Chapter 2, 2.5 Designation of the
portions of the airspace and controlled aerodromes

where air traffic services will be provided

(05)

State the designations for those portions of the airspace
where ATC services shall be provided.

Source: ICAO Annex 11, Chapter 2, 2.5 Designation of
the portions of the airspace and controlled aerodromes

where air traffic services will be provided

(06)

tndicate Identify whether or not control areas (CTAs) and
control zones (CTRs) designated within an FIR shall form
part of that FIR.

Source: ICAO Annex 11, Chapter 2, 2.5 Designation of

the portions of the airspace and controlled aerodromes
where air traffic services will be provided

(07)

Name State the lower limit of a CTA as far as ICAO
sStandards are concerned.

Source: ICAO Annex 11, Chapter 2, 2.11.3 Control areas

(08)

State whether or not the lower limit of a CTA has to be
established uniformly.

Source: ICAO Annex 11, Chapter 2, 2.11.3 Control areas

(09)

Explain why a UIR or ubpper CTA should be delineated to
include the ubpper aAirspace within the lateral limits of a
number of lower FIRs or CTAs.

Source: ICAO Annex 11, Chapter 2, 2.11.4 Flight
information regions or control areas in the upper
airspace

(10)

Describe in general the lateral limits of CTRs.
Source: ICAO Annex 11, Chapter 2, 2.11.5 Control zones
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(12)

State the minimum extension (in NM) of the lateral limits of
a CTR.

Source: ICAO Annex 11, Chapter 2, 2.11.5 Control zones

X

(12)

State the upper limits of a CTR located within the lateral
limits of a CTA.

Source: ICAO Annex 11, Chapter 2, 2.11.5 Control zones

01007 01 04

Air tFraffic c€ontrol (ATC) services

(01)

Name all classes of airspace in which ATC services shall be
provided.

Source: ICAO Annex 11, Chapter 3, 3.1 Application

(02)

Name the ATS units providing ATC services (area control
service, approach control service, aerodrome control
service).

Source: ICAO Annex 11, Chapter 3, 3.2 Provision of air
traffic control service

(03)

Describe which unit(s) may be assigned with the task to
provide specified services on the apron.

Source: ICAO Annex 11, Chapter 3, 3.2 Provision of air
traffic control service

(04)

Name State the purpose of clearances issued by an ATC
unit.

Source: ICAO Annex 11, Chapter 3, 3.3 Operation of air
traffic control service

alrspaces:

(06)

List the various (five possible) parts of an ATC clearance.
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Source: ICAO Annex 11, Chapter 3, 3.7.1 Contents of
clearances
Lo{o8)} State-how-ATC shall react when-it-becomes—apparentthat| X % % % % % p 4
e additional lread ’
oted withi . . ” el
I . . . , Vl
(09) Explain why the movement of persons, vehicles and towed | X X X X X X
aircraft on the manoeuvring area of an AD shall be
controlled by the AD aerodrome control tower (TWR) (as
necessary).
Source: ICAO Annex 11, Chapter 3, 3.8 Control of
persons and vehicles at aerodromes, 3.8.1
010 07 01 05 Flight ilnformation sService (FIS)
(01) X | State for which aircraft FIS shall be provided. X X X X X X
Source: ICAO Annex 11, Chapter 4, 4.1 Application
(02) X [State whether or not FIS shall include the provision of| X X X X X X
pertinent significant meteorological information (SIGMET)
and air meteorological information report (AIRMET)
information.
Source: ICAO Annex 11, Chapter 4, 4.2 Scope of flight
information service
(03) X [State which information FIS shall include in addition to| X X X X X X
SIGMET and AIRMET information.
Source: ICAO Annex 11, Chapter 4, 4.2 Scope of flight
information service

Page 49 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL|ATPL| CPL

/IR

CB-IR(A)
and EIR

Remarks

(04)

Indicate which other information the FIS shall include in
addition to the special information given in AnnexNNEX 11.

Source: ICAO Annex 11, Chapter 4, 4.2 Scope of flight
information service, 4.2.2 Note 2 and Attachment B

X

hetl . : , : leaste.

(06)

Give—State the meaning of the acronym ‘ATIS’ in plain
language.
Source: ICAO Annex 11, Chapter 4, 4.3.4 Voice-
automatic terminal information service (Voice-ATIS)
broadcasts

; I : b the bac I
i ATIS s indicatod in ANNEX 11

Meontion the olo ATIS '

(09)

List the basic information concerning automatic terminal
information service (ATIS) broadcasts (e.g. frequencies used,
number of ADs included, updating, identification,
acknowledgment of receipt, language and channels, ALT-
setting).

Source: ICAO Annex 11, Chapter 4, 4.3.4 Voice-
automatic terminal information service (Voice-ATIS)
broadcasts

(10)

Understand State the content of an ATIS message-ard-the
factorsinvolved.

Source: ICAO Annex 11, Chapter 4, 4.3.7 ATIS for
arriving and departing aircraft

(11)

State the reasons and circumstances when an ATIS message
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shall be updated.
Source: ICAO Annex 11, Chapter 4, 4.3.6 Automatic
terminal information service (voice and/or data link)
010 07 01 06 Alerting service
(01) Indicate who provides the alerting service. X X X X X
Source: ICAO Annex 11, Chapter 2, 2.10 Establishment
and designation of the units providing air traffic
services
(02) State who is responsible for initiating the appropriate| X X X X X
emergency phase.
Source: ICAO Annex 11, Chapter 5 Alerting service
(03) Indicate the aircraft to which alerting service shall be| X X X X X
provided.
Source:: ICAO Annex 11, Chapter 5 Alerting service
(04) Name the unit which shall be notified by the responsible| X X X X X
ATS unit immediately when an aircraft is considered to be in
a state of emergency.
Source: ICAO Annex 11, Chapter 5 Alerting service
(05) Name the three stages of emergency and describe the basic| X X X X X
conditions for each kind of emergency.
Source: ICAO Annex 11, Chapter 5 Alerting service
(06) X |Demonstrate—knowledge—of State the meaning of the| X X X X X
expressions ‘INCERFA’, ‘ALERFA’ and ‘DETRESFA’.
Source: ICAO Annex 11, Chapter 5 Alerting service
(07) X | Describe-the limiting conditionsforthe-information-of State| X X X X X
the information to be provided to those aircraft that
operate in the vicinity of an aircraft that is either beirg in a
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state of emergency or unlawful interference.
Source: ICAO Annex 11, Chapter 5 Alerting service

01007 01 07

Principles governing required navigation performance
(RNP) and air traffic service (ATS) route designators

(01)

State the meaning of the expressions RNP 4-RNP1ete.
Source: ICAO Annex 11, Chapter 1, Definitions

(02)

State the factors that RNP is based on.

Source: ICAO Annex 11, Chapter 1, Definitions
(Navigation specification)

(03)

Describe the reason for establishing a system of route
designators and  navigation specifications.Reguired
Navication Pert (RNR),

Source: ICAO Annex 11, Appendix 1, 1. Designators for
ATS routes and navigation specifications

(04)

State whether or not a prescribed RNP type is considered an
integral part of the ATS route designator.

Source: ICAO Annex 11, Appendix 1, 1. Designators for
ATS routes and navigation specifications

(05)

Demeonstrate-general-knowledge-of Explain the composition

of an ATS route designator.

Source: ICAO Annex 11, Appendix 1, 2. Composition of
designator (not to the extent of memorising the codes
in 2.2.1)

010 07 02 00

ICAO Document 4444 — Air Traffic Management

01007 02 01

Foreword (Scope and purpose)

Lo{oh

Exolain_in_olain_| e of 1l

Page 52 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL|ATPL| CPL
/IR

CB-IR(A)
and EIR

Remarks

documents-:

(04)

State whetherornota—<clearance—issuedby—-an which ATS

ATE units provides clearances to do, and do not, dees
include the prevention of collision with terrain, ard-ifthere
. . his. ion

Source: ICAO Doc 4444, Foreword, 2 Scope and purpose,
2.1

01007 02 02

Definitions

(01)

Recall all definitions given in ICAO Doc 4444 except the
following:

accepting unit/controller, AD taxi circuit, aeronautical fixed
service (AFS), aeronautical fixed station, air-taxiing,
allocation, approach funnel, assighment, data convention,
data processing, discrete code, D-value, flight status, ground
effect, receiving unit/controller, sending unit/controller,
transfer of control point, transferring unit/controller,
unmanned free balloon.

Source: ICAO Doc 4444, Chapter 1 Definitions

0100702 03

ATS system capacity and aAir t¥raffic fFlow mManagement
(ATFM)

(01)

Explain when and where ATFM services shall be
implemented.

Source: ICAO Doc 4444, Chapter 3, 3.2 Air traffic flow

Page 53 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL| CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

management, 3.2.1 General

01007 02 04

General provisions for aAir tTraffic sServices (ATS)

(01)

Describe who is responsible for the provision of flight

information and alerting service within an Flighttrformation
Region—{FIR}, within controlled airspace and at controlled

ADsaerodremes.

Source: ICAO Doc 4444, Chapter 4, 4.2 Responsibility for
the provision of flight information service and alerting
service

01007 02 05

ATC clearances

Lo{oh

(02)

State which information the issue of an ATC clearance is
based on.

Source: ICAO Doc 4444, Chapter 4, 4.5 Air traffic control
clearances, 4.5.1 Scope and purpose

(03)

Describe what a PIC should do if an ATC clearance is not
suitable.

Source: ICAO Doc 4444, Chapter 4, 4.5 Air traffic control
clearances, 4.5.1 Scope and purpose

(04)

Indicate State who bears the responsibility for adhering to
the applicable rules and regulations whilst flying under the
control of an ATC unit.

Source: ICAO Doc 4444, Chapter 4, 4.5 Air traffic control
clearances, 4.5.1 Scope and purpose

(05)

Name State the two primary purposes of clearances issued
by ATC units.
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Source: ICAO Doc 4444, Chapter 4, 4.5 Air traffic control
clearances, 4.5.1 Scope and purpose

(06)

State why clearances must be issued ‘early enough’ to en-
route aircraft.

Source: ICAO Doc 4444, Chapter 4, 4.5 Air traffic control
clearances, 4.5.1 Scope and purpose

(07)

Explain what is meant by the expression ‘clearance limit’.

Source: ICAO Doc 4444, Chapter 4, 4.5.7 Description of air
traffic control clearances, 4.5.7.1 Clearance limit

(08)

Explain the meaning of the phrases ‘cleared via flight
planned route’, ‘cleared via (designation) departure’ and
‘cleared via (designation) arrival’ in an ATC clearance.

Source: ICAO Doc 4444, Chapter 4, 4.5.7 Description of air
traffic control clearances, 4.5.7.2 Route of flight

(09)

List which items of an ATC clearance shall always be
read back by the flight crew.

Source: ICAO Doc 4444, Chapter 4, 4.5.7.5 Readback of
clearances

01007 02 06

Horizontal speed control instructions

(01)

Explain the reason for speed control by ATC.

Source: ICAO Doc 4444, Chapter 4, 4.6 Horizontal speed
control instructions, 4.6.1 General

(02)

Define the maximum speed changes that ATC may impose.

Source: ICAO Doc 4444, Chapter 4, 4.6.3 Descending and
arriving aircraft

(03)

State within whieh what distance from the THRthresheold the
PIC must should not expect any kind of speed control.
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Source: ICAO Doc 4444, Chapter 4, 4.6.3 Descending and
arriving aircraft

01007 02 07

Change from IFR to VFR flight

(01)

Explain how the change from IFR to VFR can be initiated by
the PIC.

Source: ICAO Doc 4444, Chapter 4, 4.8 Change from IFR to
VFR flight

(02)

indicate Describe the expected reaction of the appropriate
ATC unit upon a request to change from IFR to VFR.

Source: ICAO Doc 4444, Chapter 4, 4.8 Change from IFR to
VFR flight

01007 02 08

Wake turbulence

(01)

State the wake-turbulence categories of aircraft.

Source: ICAO Doc 4444, Chapter 4, 4.9.1 Wake turbulence
categories of aircraft

(02)

State the wake-turbulence separation minima.

Sourcez: ICAO Doc 4444, Chapter 5, 5.8 Time-based wake
turbulence longitudinal separation minima

ICAO Doc 4444, Chapter 8, 8.7.3.4 (table of distance-based
wake turbulence separation minima) and 8.7.3.4.1
(appropriate conditions for application)

(03)

Describe how a ‘heavy’ aircraft shall indicate this in the
initial radio-telephony contact with ATS.

Source: ICAO Doc 4444, Chapter 4, 4.9.2 Indication of
heavy wake turbulence category

01007 02 09

Altimeter-setting procedures
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(01)

Define the following terms:

—  TRLiransitionlevel;

— transition layer; and

—  TAtransition-altitude.

— Source: ICAO Doc 4444, Chapter 1, Definitions

X

(02)

indicate Describe how the vertical position of an aircraft in
the vicinity of an ADaeredrome shall be expressed at or
below the TAtransitioh—altitude, at or above the
TRLtransition—level, and while climbing or descending
through the transition layer.

Source: ICAO Doc 4444, Chapter 4, 4.10.1 Expression of
vertical position of aircraft

(03)

Describe when the HGTheight of an aircraft using QFE
during an NDB approach is referred to the landing
THRthresheld instead of the ADaerodrome elevation.

Source: ICAO Doc 4444, Chapter 4, 4.10.1 Expression of
vertical position of aircraft

(04)

Indicate State how far altimeter settings provided to aircraft
shall be rounded up or down.

Source: ICAO Doc 4444, Chapter 4, 4.10.4 Provision of
altimeter setting information

(05)

Define Describe the expression ‘lowest usable FLflightlevel.

Source: ICAO Doc 4444, Chapter 4, 4.10.4 Provision of
altimeter setting information

(06)

Determine how the vertical position of an aircraft on an en-
route flight is expressed at or above the lowest usable FL
flightdevel and below the lowest usable FLlightlevel.

Source: ICAO Doc 4444, Chapter 4, 4.10.1 Expression of
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vertical position of aircraft
(07) State who establishes the TRLtransition-tevel to be used in| X X X X X X X
the vicinity of an ADaeredrome.
Source: ICAO Doc 4444, Chapter 4, 4.10.2 Determination of
the transition level
(08) Decide how and when a flight crew member shall be| X X X X X X X
informed about the TRLtransitionlevel.
Source: ICAO Doc 4444, Chapter 4, 4.10.4 Provision of
altimeter setting information
(09) State whether or not the pilot can request the TRLiransition| X X X X X X X
level to be included in the approach clearance.
Source: ICAO Doc 4444, Chapter 4, 4.10.4 Provision of
altimeter setting information
shallbe-ineluded:
0100702 10 Position reporting
(01) Describe when position reports shall be made by an aircraft| X X X X X X X
flying on routes defined by designated significant points.
Source: ICAO Doc 4444, Chapter 4, 4.11.1 Transmission of
position reports
(02) List the six items that are normally included in a voice| X X X X X X X
position report.
Source: ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports, 4.11.1.1
(03) X |Name State the requirements for using a simplified position| X X X X X X X
report with FLEightlevel, next position (and time-over) and
ensuing significant points omitted.
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Source: ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports
(04) Name State the item of a position report which must be| X X X X X X X
forwarded to ATC with the initial call after changing to a new
frequency.
Source: ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports
(05) Indicate the item of a position report which may be omitted | X X X X X X X
if secondary surveillance radar (SSR) Mode C is used.
Source: ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports
(06) Explain in which circumstances the indicated airspeed| X X X X X X
should be included in a position report.
Source: ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports
(07) Explain the meaning of the acronym ‘ADS’. X X X X X X
+LO-{09} Describe-how-ADSreportsshallbe-made: X % % % % %
(20) Describe which expression shall precede the level figures in| X X X X X X
a position report if the level is reported in relation to
1013.2 hPa (standard pressure).
Sourcez: ICAO Doc 4444, Chapter 4, 4.5.7.5 Readback of
clearances
ICAO Doc 4444, Chapter 4, 4.11.2 Contents of voice
position reports
0100702 11 Reporting of operational and meteorological information
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(01) List the occasions when special air reports shall be made. X X X X X X
Source: ICAO Doc 4444, Chapter 4, 4.12.3 Contents of
special air-reports 4.12.3.1 (a to k inclusive)
0100702 12 Separation methods and minima
(01) Explain the general provisions for the separation of| X X X X
controlled air traffic.
Source: ICAO Doc 4444, Chapter 5, 5.2.1 General and 5.2.2
Degraded aircraft performance
(02) X [Name the different kinds of separation used in aviation. X X X X
Source:
ICAO Doc 4444, Chapter 5
ICAO Annex 11 Chapter 3, 3.5.2
(03) Understand State the difference between the type of| X X X X
separation provided within the various classes of airspace
and the various types of flight.
Source: ICAO Doc 4444, Chapter 5, 5.2 Provisions for the
separation of controlled traffic
(04) State who is responsible for the avoidance of collision with| X X X X
other aircraft when operating in VMC.
Source: ICAO Doc 4444, Chapter 5, 5.9 Clearances to fly
maintaining own separation while in VMC
. - bed.
(06) Describe how vertical separation is obtained. X X X X
Source: ICAO Doc 4444, Chapter 5, 5.3.1 Vertical
separation application
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(07) State the required vertical separation minimum. X X X X
Source: ICAO Doc 4444, Chapter 5, 5.3.2 Vertical
separation minimum
(08) Describe how the cruising levels of aircraft flying to the| X X X X
same destination and in the expected approach sequence
are correlated with each other.
Source: ICAO Doc 4444, Chapter 5, 5.3.3 Assignment of
cruising levels for controlled flights
(09) Name the conditions that must be adhered to when two| X X X X
aircraft are cleared to maintain a specified vertical
separation between them during climb or descent.
Source: ICAO Doc 4444, Chapter 5, 5.3.4 Vertical
separation during climb or descent
(10) List State the two main methods for horizontal separation. X X X X
Source: ICAO Doc 4444, Chapter 5
(212) Describe how lateral separation of aircraft at the same level| X X X X
may be obtained.
Source: ICAO Doc 4444, Chapter 5, 5.4.1 Lateral separation,
5.4.1.1.2
(22) Explain the term ‘geographical separation’. X X X X
Source: ICAO Doc 4444, Chapter 5, 5.4.1 Lateral separation
(23) Describe track separation between aircraft using the same| X X X X
navigation aid or method.
Source: ICAO Doc 4444, Chapter 5, 5.4.1.2 Lateral
separation criteria and minima, 5.4.1.2.1.2
(14) Describe the three basic means for the establishment of| X X X X
longitudinal separation.
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Source: ICAO Doc 4444, Chapter 5, 5.4.2

Doscribe_the o I o .
o lowed.

(16)

Indicate the minimum standard horizontal radar separation
in NM.

Source: ICAO Doc 4444, Chapter 5

(17)

Describe the method of the Mach number technique.
Source: ICAO Doc 4444, Chapter 5, 5.4.2.4 Longitudinal
separation minima with mach number technique based on
time

S I | | on_f rerafe ]

he APP | DEP o £ o g | reraft i
. rocthv_behind I ieraf I ALT

orlessthan-300-m-{1-000-ft} below:

0100702 13

Separation in the vicinity of aerodromes (ADs)

(01)

Define Describe the expression ‘eEssential lkocal tFraffic’.

Source: ICAO Doc 4444, Chapter 6, 6.2 Essential local
traffic

(02)

State which possible decision the PIC may choose to take if

departingaireraftare-expedited-by-suggestinga they arehe
is—required asked to accept take-off in a direction which is
not ‘into the wind'.

Source: ICAO Doc 4444, Chapter 6, 6.3.3 Departure
sequence

(03)

State the condition to enable ATC to initiate a visual
approach for an IFR flight.

Source: ICAO Doc 4444, Chapter 6, 6.5.3 Visual approach,
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6.5.3.1
(04) indicate State whether or not separation shall be provided| X X X X X X X
by ATC between an aircraft executing a visual approach and
other arriving or departing aircraft.
Source: ICAO Doc 4444, Chapter 6, 6.5.3 Visual approach,
6.5.3.4
(05) State in which case, when the flight crew are not familiar| X X X X X X X
with the instrument approach procedure being carried out,
only the final approach track has to be ferwarded given to
them by ATC.
Source: ICAO Doc 4444, Chapter 6, 6.5.4 Instrument
approach
(06) Describe which FLflight-tevel should be assigned to an| X X X X X X X
aircraft first arriving over a holding fix for landing.
Source: ICAO Doc 4444, Chapter 6, 6.5.5 Holding
(07) Tatk-abeut State the which kinds of priority thatshal can be| X X X X X X X
given applied to aircraft for a landing.
Source: ICAO Doc 4444, Chapter 6, 6.5.6 Approach
sequence, 6.5.6.1 General
(08) Understand Describe the situation when a pilot of an aircraft| X X X X X X X
in an approach sequence indicates their intention to hold for
weather improvements.
Source: ICAO Doc 4444, Chapter 6, 6.5.6 Approach
sequence, 6.5.6.1 General
(09) Explain the term ‘eExpected aApproach tFime’ and the| X X X X X X X
procedures for its use.
Source: ICAO Doc 4444, Chapter 6, 6.5.7 Expected

Page 63 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|{ATPL| CPL
/IR
approach time
(10) State the reasons which could probably lead to the decision| X X X X X X X
to use another take-off or landing direction than the one
into the wind.
Source: ICAO Doc 4444, Chapter 7, 7.2 Selection of runway-
in-use
(12) Nawme State the possible consequences for a PIC if the ‘/RWY-| X X X X X X X
in-use’ is not considered suitable for the operation involved.
Source: ICAO Doc 4444, Chapter 7
0100702 14 Miscellaneous separation procedures
Lo{o1) X | % | x| % | % | X X
Lo{02) X | % | x| % | % | X X
(03) Be—familiar State with the minimum separation between| X X X X X X X
departing and arriving aircraft.
Source: ICAO Doc 4444, Chapter 5, 5.7 Separation of
departing aircraft from arriving aircraft
(04) Be familiar State with the non-radar wake-turbulence| X X X X X X X
longitudinal separation minima.
Source: ICAO Doc 4444, Chapter 5 and 6
(05) know—abeut Describe the consequences of a clearance to| X X X X X X X
‘maintain own separation’ while in VMC.
Source: ICAO Doc 4444, Chapter 5, 5.8 Time-based wake
turbulence longitudinal separation minima, 5.8.1
ICAO Doc 4444, Chapter 6, 6.5.3 Visual approach
(06) Give a brief description of ‘essential traffic’ and ‘essential| X X X X X X X
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traffic information’.

Source: ICAO Doc 4444, Chapter 5, 5.10 Essential traffic
information

(07)

Describe the circumstances under which a reduction in
separation minima may be allowed.

Source: ICAO Doc 4444, Chapter 6, 6.1 Reduction in
separation minima in the vicinity of aerodromes

0100702 15

Arriving and departing aircraft

(01)

List the elements of information which shall be transmitted
to an aircraft as early as practicable possible if an approach
for landing is intended.

Source: ICAO Doc 4444, Chapter 6, 6.6 Information for
arriving aircraft

(02)

List the elements of information to be transmitted to an
aircraft at the commencement of final approach.

Source: ICAO Doc 4444, Chapter 6, 6.6 Information for
arriving aircraft

(03)

List the elements of information to be transmitted to an
aircraft during final approach.

Source: ICAO Doc 4444, Chapter 6, 6.6 Information for
arriving aircraft

(04)

A . £ with-all the inf - " -
andfor—departing—aireraft State the prerequisites for
operating on parallel or near-parallel RWYsrunways;
ncludingknowledgeabout NTZand-NOZand the various
different combinations of parallel arrivals andfor
departures.

Source: ICAO Doc 4444, Chapter 6, 6.7 Operations on
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parallel or near-parallel runways

(05)

State the sequence of priority between aircraft landing (or in
the final stage of an approach to land) and aircraft intending
to depart.

Source: ICAO Doc 4444, Chapter 7, 7.8 Order of priority
for arriving and departing aircraft

i the § bt in : : '

(07)

State the significant changes in the meteorological
conditions in the take-off or climb-out area that shall be
transmitted without delay to a departing aircraft.

Source: ICAO Doc 4444, Chapter 6, 6.4.1 Meteorological
conditions

Deseri hat_inf - | be * |

ina aircraft ac £ . cual_aid
concerned:

(09)

State the significant changes that shall be transmitted as
early as practicable possible to an arriving aircraft,
particularly changes in the meteorological conditions.

Source: ICAO Doc 4444, Chapter 6, 6.6 Information for
arriving aircraft

0100702 16

Procedures for aerodrome (AD) control service

Lo{oh

PWR)-wi scuinging . el . :
ghderitscontrok

List for which aireraft_and_their_a " it
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(03)

Name the operational failure or irregularity of AD
equipment which shall be reported to the TWR
immediately.

Source: ICAO Doc 4444, Chapter 7, 7.1.3 Failure or
irregularity of aids and equipment

X

(04)

State Explain that, after a given period of time, the TWR
shall report to the area control centre (ACC) or flight
information centre (FIC) if an aircraft does not land as
expected.

Source: ICAO Doc 4444, Chapter 7, 7.1.2 Alerting service
provided by aerodrome control towers

(05)

Describe the procedures to be observed by the TWR
whenever VFR operations are suspended.

Source: ICAO Doc 4444, Chapter 7, 7.13 Suspension of
visual flight rules operations

(06)

Explain the term ‘RWY-in-use’ and its selection.

Source: ICAO Doc 4444, Chapter 7, 7.2 Selection of runway-
in-use

(07)

List the information the TWR should give to an aircraft:
— prior to taxiing for take-off;

— prior to take-off;

— prior to entering the traffic circuit.

Source: ICAO Doc 4444, Chapter 7, 7.4.1.2 Aerodrome
and meteorological information

(08)

Explain that a report of surface wind direction given to a
pilot by the TWR is magnetic.

Source: ICAO Doc 4444, Chapter 11, 11.4.3.2 Messages
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containing meteorological information
(09) Explain the exact meaning of the expression ‘rerway RWY| X X X X X X
vacated'.
Source: ICAO Doc 4444, Chapter 7, 7.10.3.4
0100702 17 Radar services
LO-{01} State-to-what-extentthe use-of radarinairtraffic services| X % % X % % X
LO-{02} State-what radar-derived-information-shall-be-availablefor| X % % % % % b4
icol I " - _
(03) Name State the twe basic identification procedures used| X X X X X X X
with radar.
Source: ICAO Doc 4444, Chapter 8, 8.6.2.3 SSR and/or
MLAT identification procedures and Chapter 8, 8.6.2.4 PSR
identification procedures
Lo (04) Define Describe the term ‘PSR’. X X X X X X X
Source: ICAO Doc 4444, Chapter 1 Definitions
(05) Describe the circumstances under which an aircraft| X X X X X X X
provided with radar service should be informed of its
position.
Source: ICAO Doc 4444, Chapter 8, 8.6.4 Position
information
(06) List the possible forms of position information passed on to| X X X X X X X
the aircraft by radar services.
Source: ICAO Doc 4444, Chapter 8, 8.6.4 Position
information
(07) Define the term ‘radar vectoring’. X X X X X X X
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Source: ICAO Doc 4444, Chapter 8, 8.6.5 Vectoring

£0 (08)

State the aims of radar vectoring as shown in ICAO Doc
4444,

Source: ICAO Doc 4444, Chapter 8, 8.6.5 Vectoring

(09)

State Describe how radar vectoring shall be achieved.
Source: ICAO Doc 4444, Chapter 8, 8.6.5 Vectoring

(10)

Describe the information which shall be given to an aircraft
when radar vectoring is terminated and the pilot is
instructed to resume own navigation.

Source: ICAO Doc 4444, Chapter 8, 8.6.5 Vectoring

(12)

Explain the procedures for the conduct of sSurveillance
rRadar aApproaches (SRA).

Source: ICAO Doc 4444, Chapter 8, 8.9.7.1 Surveillance
radar approach

(12)

Describe what kind of action (concerning the transponder)
the pilot is expected to perform in case of emergency if they
have previously been directed by ATC to operate the
transponder on a specific code.

Source: ICAO Doc 4444, Chapter 8, 8.8.1 Emergencies

0100702 18

Air traffic advisory service

(01)

Describe the objective and basic principles of the air traffic
advisory service.
Source: ICAO Doc 4444, Chapter 9, 9.1.4.1 Objective and
basic principles

(02)

State to which aircraft air traffic advisory service shal may
be provided.
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Source: ICAO Doc 4444, Chapter 9, 9.1.4.1 Objective and
basic principles

(03)

Explain why the difference between air—traffic—advisory
5e+twee—elees—net—delwer—elea«taﬂees—bu-t—en+y—adV|sory

responsible for their issue.
Source: ICAO Doc 4444, Chapter 9,9.1.4.1.3

0100702 19

Procedures related to emergencies, communication (COM)
failure and contingencies

(01)

State the mode and code of SSR equipment a pilot might
operate in a (general) state of emergency or (specifically) in
case the aircraft is subject to unlawful interference.

Source: ICAO Doc 4444, Chapter 15, 15.1 Emergency
procedures

(02)

State the special rights an aircraft in a state of emergency
can expect from ATC.

Source: ICAO Doc 4444, Chapter 15, 15.1.1 General;
15.1.2 Priority; 15.1.3 Unlawful interference and aircraft
bomb threat

(03)

Describe the expected action of aircraft after receiving a
broadcast from ATS concerning the emergency descent of an
aircraft.

Source: ICAO Doc 4444, Chapter 15, 15.1.4 Emergency
descent

(04)

State how it can be ascertained, in case of a failure of two-
way COMeemmunication, whether the aircraft is able to
receive transmissions from the ATS unit.

Source: ICAO Doc 4444, Chapter 15, 15.3 Air-ground
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communications failure

Excolaintl o based onwihic! or chall]

tained if ecraft | . -
foilure | - orinIMC.

(06)

State on which frequencies appropriate information, for an
aircraft encountering two-way COM failure, shall be sent by
ATS.

Source: ICAO Doc 4444, Chapter 15, 15.3.5

Deccribo t! | ety ¢ o ATS unit after_havi
| i I rcraft i baine i .
dei ‘ -

(08)

State what is meant by the expression ‘strayed aircraft’ and
‘unidentified aircraft’.
Source: ICAO Doc 4444, Chapter 15, 15.5.1 Strayed or
unidentified aircraft

(09)

Explain the minimum—tevel the reasons for fuel-dumping
and state the minimum level thereasensforthis.

Source: ICAO Doc 4444, Chapter 15, 15.5.3 Fuel dumping

(10)

Explain the possible request of ATC to an aircraft to change
its radio-telephone (RTF) call sign.

Source: ICAO Doc 4444, Chapter 15, 15.7.6 Change of
radiotelephony call sign for aircraft

01007 02 20

Miscellaneous procedures

(01)

Explain the meaning of ‘AIRPROX’.
Sourcez: ICAO Doc 4444, Chapter 1, Definitions
ICAO Doc 4444, Chapter 16, 16.3 Air traffic incident report
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(02) Determine the task of an air traffic incident report. X X X X X X
Source: ICAO Doc 4444, Chapter 16, 16.3 Air traffic incident
report
010 08 00 00 AERONAUTICAL INFORMATION SERVICE (AIS)
010 08 01 00 Introduction
010 08 01 00 Introduction to ICAO Annex 15 — Aeronautical
Information Service (AlS)
(01) State, in general terms, the objective of an AIS—the| X X X X X X
A caling on Service.
010 08 02 00 Definitions of ICAO Annex 15
010 08 02 01 Definitions of ICAO Annex 15
(01) Recall the following definitions: X X X X X X X
aAeronautical i#nformation c€ircular (AIC), aAeronautical
ilnformation pRublication (AIP), AIP amendment, AIP
supplement, aeronautical information regulation and
control (AIRAC), danger area, integrated aeronautical
information package, international airport, international
NOTAM office (NOF), manoeuvring area, movement area,
NOTAM, pPRre-flight iinformation bBulletin (PIB), prohibited
area, restricted area, SNOWTAM, ASHTAM.
Source: ICAO Annex 15, Chapter 1, 1.1 Definitions
010 08 03 00 General
010 08 03 01 General — AIS responsibilities and functions
(01) State during which period of time AlSaeronautical| X X X X X X
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information—service shall be available with reference to an
aircraft flying in the area of responsibility of an AlS, provided
a 24-hour service is not available.
Source: ICAO Annex 15, Chapter 2, 2.2 AIS responsibilities
and functions
(02) Name—{List, in general}; the kind of aeronautical| X X X X X
information/data which an AIS service shall make available
in a suitable form to flight crews.
Source: ICAO Annex 15, Chapter 2, 2.2 AIS responsibilities
and functions
(03) Summarise the duties of AlSaerenautical-informationservice| X X X X X
concerning aeronautical information data for the territory of
the a particular state.
Source:
ICAO Annex 15, Chapter 2, 2.2 AIS responsibilities and
functions
ICAO Annex 15, Chapter 2, 2.3 Exchange of aeronautical
data and aeronautical information
010 08 04 00 Integrated aeronautical information package
{04} Name-the-different-elements-that makeup-an-integrated| X % % X% %
cabing . I .
010 08 04 01 Aeronautical iinformation pRublication (AIP)
(01) State the primary purpose of the AIP. X X X X X
Source: ICAO Annex 15, Chapter 4, Notes 1 and 2
(02) Name the different parts of the AIP. X X X X X
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Source: ICAO Annex 15, Chapter 4, 4.1 Contents
(03) State inwhieh the main parts of the AIP where the following| X X X X X X X

information can be found:

differences from the ICAO Standards, Recommended
Practices and Procedures;

location indicators, AlSsaeronautical —information
services, minimum flight ALTaktitude, meteorological
information for aircraft in flight (VOLMET) service,
SIGMET service;

general rules and procedures (especially general
rules, VFR, IFR, ALT-setting procedure, interception of
civil aircraft, unlawful interference, air traffic
incidents);

ATS airspace (especially FIR, UIR, TMA);

ATS routes (especially lower ATS routes, upper ATS
routes, area navigation routes);

ADaeredrome data including aprons, taxiways (TWYs)
and check locations/positions data;

navigation warnings (especially prohibited, restricted
and danger areas);

aircraft  instruments, equipment and flight
documents;

AD surface movement guidance and control system
and markings;

RWY physical characteristics, declared distances,
approach (APP) and RWY lighting;

AD radio navigation and landing aids;
charts related to an AD;
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— entry, transit and departure of aircraft, passengers,
crew and cargo, and the significance of this
information to flight crew.

Source: ICAO Annex 15, Appendix 1

(04)

State how permanent changes to the AIP shall be published.
Source:

ICAO Annex 15, Chapter 4, 4.3 Specifications for AIP
Amendments

ICAO Annex 15, Chapter 4, 4.5 Distribution

(05)

Explain what kind of information shall be published in the
form of AIP sSupplements.

Source: ICAO Annex 15, Chapter 4, 4.4 Specifications for
AIP Supplements

Lo{o6}

: ot ) c AP S )
achieved:

01008 04 02

Notices to airmen (NOTAMs)

(01)

Describe how information shall be published which in
principle would belong to NOTAMs but includes extensive
text andfor graphics.

Source: ICAO Annex 15, Chapter 5, 5.1.1 and Notes 1 and 2

(02)

Summarise the essential information which leads to the
issuanee of a NOTAM.

Source: ICAO Annex 15, Chapter 5, 5.1.1.1

(03)

State to whom NOTAMs shall be distributed.
Source: ICAO Annex 15, Chapter 5, 5.3.1

(04)

Explain how information regarding snow, ice and standing
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water on AD pavements shall be reported.

Source: ICAO Annex 15, Appendix 2 Instructions for the
completion of the SNOWTAM format

(05)

Describe the means by which NOTAMs shall be distributed.
Source:

ICAO Annex 15, 5.2 General specifications

ICAO Annex 15, 5.3 Distribution

ICAO Annex 15, Appendix 5

(06)

Define and sState which information an ASHTAM may
contain.

Source: ICAO Annex 15, Appendix 3. ASHTAM format

01008 04 03

Aeronautical iinformation rRegulation and c€ontrol
(AIRAC)

(01)

List the circumstances under which the information
concerned shall or should be distributed as AIRAC.

Source:
ICAO Annex 15, Chapter 6

ICAO Annex 15, Appendix 4 Information to be notified by
AIRAC

Lo{02}

S : . hich AIRAC | be I
state—how—many—days—before—the—effective—date—the
it onchall be distril b ALS.

010 08 04 04

Aeronautical itnformation c€irculars (AiICs)

(01)

Describe the reasens—for—the—publication—of—type of

information that may be published in AICs.
Source: ICAO Annex 15, Chapter 7, 7.1 Origination
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(02) Explain the organisation and-standard-colourecodes of AlCs. X X X X X X
Source: ICAO Annex 15, Chapter 7, 7.2 General
specifications
010 08 04 05 Pre-flight and post-flight information/data
el ing . idod_f " lanni
(02) Summarise, in addition to the elements of the integrated| X X X X X X
AIP and maps/charts, the additional current information
relating to the AD of departure that shall be provided as
pre-flight information.
Source: ICAO Annex 15, Chapter 8, 8.1 Pre-flight
information
(03) Describe how a recapitulation of current NOTAM and other| X X X X X X X
information of urgent character shall be made available to
flight crews.
Source: ICAO Annex 15, Chapter 8, 8.1 Pre-flight
information
(04) State which post-flight information from aircrews shall be| X X X X X X
submitted to AIS for distribution as required by the
circumstances.
Source: ICAO Annex 15, Chapter 8, 8.3 Post-flight
information
010 08 05 00 ATM service providers
(01) State that Commission Implementing Regulation (EU) No X X X
1035/2011 provides:
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— general requirements for the provision of air
navigation services;

— specific requirements for the provision of air traffic
services;

= specific requirements for the provision of
meteorological services;

— specific requirements for the provision of
aeronautical information services;

— specific requirements for the provision of
communication, navigation or surveillance services.

010 09 00 00

AERODROMES (ICAO Annex 14, Volume | — Aerodrome
Design and Operations, and Regulation (EU) No 139/2014)

010 09 01 00

General

0100901 01

General — AD reference code

Lo{oh

(02)

Describe—n—general-terms; the intent of the AD reference

code and state the functions of the two code elements.

Source: ICAO Annex 14, Volume 1, Chapter 1, 1.6 Reference
Code

010 09 02 00

Aerodrome (AD) data
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0100902 01

Aerodrome (AD) reference point

(01)

Describe where the ADaeredrome reference point shall be
located and where it shall normally remain.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.2
Aerodrome reference point

0100902 02

Pavement strengths

(01)

Explain the terms pavement classification number (PCN) and
aircraft classification number (ACN), and describe their
mutual dependence.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.6 Strength
of pavements

(02)

Describe how the bearing strength for an aircraft with an
apron mass equal to or less than 5 700 kg shall be reported.
Source: ICAO Annex 14, Volume 1, Chapter 2, 2.6 Strength
of pavements

0100902 03

Declared distances

(01)

tthot . orod RN |

indi | find auid heir caleulation
State that ICAO Annex 14 provides guidance on the

calculation of declared distances (TORA, TODA, ASDA, LDA).

(02)

Recall the definitions for the four main declared distances.

Source: ICAO Annex 14, Volume 1, Chapter 1, 1.1
Definitions

01009 02 04

Condition of the movement area and related facilities

(01)

Understand State the purpose of informing AIS and ATS
units about the condition of the movement area and related
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facilities.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.9
Condition of the movement area and related facilities

(02)

List the matters of operational significance or affecting
aircraft performance which should be reported to AlS and
ATS units to be transmitted to aircraft involved.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.9 Condition
of the movement area and related facilities

(03)

Describe the four three different types of water deposit on
RWYsrurways.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.9
Condition of the movement area and related facilities

(04)

Name Explain the feur—defined-—states different types of
frozen water on the RWY and their impact on aircraft
braking performance.

Source: ICAO Annex 14, Volume 1, Chapter 2, 2.9
Condition of the movement area and related facilities

(05)

Understand Describe the five levels of braking action
including the associated coefficients and codes.

Source: ICAO Annex 14, Volume 1, Annex A, 6. Assessing
the surface friction characteristics of snow-, slush-, ice-
and frost-covered paved surfaces

010 09 03 00

Physical characteristics

01009 03 01

Runways (RWYs)

(01)

Describe where a THRthresheld should normally be located.

Source: ICAO Annex 14, Volume 1, Chapter 3, 3.1.5 and
3.1.6 Location of threshold
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(02) Acguaintyourself-with Describe the general considerations| X X X X X X X
concerning RWYsrunways associated with a stopway (SWY)
or clearway (CWY).
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.1.9
Runways with stopways or clearways
LO-{03} State-where-in-Annex14-you-canfind-detailed-information| X % % % % %
01009 03 02 Runway (RWY) strips
(01) Explain the term ‘RWN¥runway strip’. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.4
General, 3.4.1
01009 03 03 Runway-end safety area
(01) Explain the term ‘runwayRW¥-end safety area’. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.5 Runway
end safety area 3.5.1 and 3.5.2
01009 03 04 Clearway (CWY)
(01) Explain the term ‘EWNclearway’. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.6
Clearways
010 09 03 05 Stopway (SWY)
(01) Explain the term ‘SWW¥stopway’. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.7
Stopways
010090306 Radie-altimeteroperating-area-Intentionally left blank
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Lo{eh

Descrt : oot , hould |
blichod_and. | o it _chould | '
lonaitudinallv

% % %

010090307

Taxiways (TWYs)

Lo{oh

Deseribe_t! " hict ol L
I . I I I iy wheels of
ecratt and the odae of v

(02)

Describe the reasons and the requirements for rapid-exit
TWYstaxiways.

Source: ICAO Annex 14, Volume 1, Chapter 3, 3.9
Taxiways — Rapid-exit taxiways

(03)

State Explain the—reason—for—a TWYtaxiway widening in
curves.

Source: ICAO Annex 14, Volume 1, Chapter 3, 3.9.5
Taxiways curves

(04)

Explain when and where holding bays should be provided.
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.12

(05)

Describe where RWYsrunaway-holding positions shall be
established.

Source: ICAO Annex 14, Volume 1, Chapter 3, 3.12

(06)

Define Describe the term ‘road-holding position’.
Source: ICAO Annex 14, Volume 1, Chapter 3, 3.12

(07)

Describe where intermediate TWYtaxiway-holding positions
should be established.

Source: ICAO Annex 14, Volume 1, Chapter 3, 3.12

01009 04 00

Visual aids for navigation
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010 09 04 01 Indicators and signalling devices
(01) Describe the wind-direction indicators with which ADs shall| X X X X X X X
be equipped.
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.1.1 Wind
direction indicator (Application, Location and
Characteristics)
0 (02) Describe a landing-direction indicator. X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.1.2
Landing direction indicator
(03) Explain the capabilities of a signalling lamp. X X X X X X X
(04) X |[State which characteristics a signal area should have. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.1.4 Signal
panels and signal area, 5.1.4.1t05.1.4.3
(05) X [Interpret all indications and signals that may be used in a| X X X X X X X
signals area.
Source: Commission Implementing Regulation (EU) No
923/2012 (SERA) s— Appendix 1 Signals, 3.2 Visual
ground signals
01009 04 02 Markings
(01) Name the colours used for the various markings (RWY, TWY,| X X X X X X X
aircraft stands, apron safety lines).
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.2
Markings
(02) State where a RWY designation marking shall be provided| X X X X X X X
and describe the different layoutshew—it—is—designed
(excluding dimensions).

Page 83 of 979



European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R

SUBJECT 010 — AIR LAW

Syllabus BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR [CB-IR(A) Remarks
reference and EIR
ATPL| CPL |ATPL|ATPL| CPL
/IR
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.2
Markings
(03) Describe the application and general characteristics| X X X X X X X
characteristics (excluding dimensions) of:
— RWY-centre-line markings;
— THR markings;
—  touchdown-zone (TDZ) markings;
— RWY-side-stripe markings;
— TWY-centre-line markings;
— RWYrunway-holding position markings;
— intermediate holding position markings;
— aircraft-stand markings;
— apron safety lines;
— road-holding position markings;
— mandatory instruction markings;
— information marking.
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.2
Markings
010 09 04 03 Lights
(01) Describe the mechanical safety considerations regarding| X X X X X X X
elevated approach lights and elevated RWY, SWYstepway
and TWYtaxiway lights.
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.3.1.4 to
5.3.1.8 (Elevated approach lights, elevated lights and
surface lights)
the—approach-lighting—system—and—the—use—of a—separate
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, , for i ikt )

(03)

List the conditions for the installation of an AB aerodrome
beacon (ABN) and describe its general characteristics.
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.3.3
Aeronautical beacons

(04)

NameDescribe the different kinds of operations for which a
simple approachAPR lighting system shall be used.

Source: ICAO Annex 14, Volume 1, Chapter 5, 5.3.4
Approach lighting systems

(05)

Describe the basic installations of a simple approachARR
lighting system including the dimensions and distances
normally used.

Source: ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.2

(06)

Describe the principle of a precision approachARR category |
lighting system including information such as location and
characteristics.

crosshars:

Source:

ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.10

ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.14

(07)

Describe the principle of a precision approachARP
category Il and Ill lighting system including information such
as location and characteristics, especially the inner 300 m of
the system.

Source:

ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.22
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ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.30
ICAO Annex 14, Volume 1, Chapter 5, 5.3.4.31
(08) Describe the wing bars of the precision approach path| X X X X X X X
indicator (PAPI) and the abbreviated precision approach
path indicator (APAPI). Interpret what the pilot will see
during the approach using PAPI.
Source: ICAO Annex 14, Volume 1, Chapter 5, 5.3.5.24 to
5.3.5.27 PAPA and APAPI
ARARL TVASIS and AT-VASIS,
(10) Interpret what the pilot will see during approach using X X X X X
helicopter approach path indicator (HAPI).
Source: ICAO Annex 14, Volume Il, Chapter 5, 5.3.6 Visual
approach slope indicator
(12) Explain the application and characteristics (as applicable,| X X X X X X X

but limited to colour, intensity, direction and whether fixed
or flashing) of:

— RWY-edge lights;

— RWY-THRthreshold and wing-bar lights;
— RWY-end lights;

— RWY-centre-line lights;

— RWY-lead-in lights;

— RWY-TDZteuchdown-zene lights;

— SWYstepway lights;

— TWYtaxiway-centre-line lights;

— TWYiaxiway-edge lights;

— stop bars;
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- intermediate holding position lights;
— RWY-guard lights;
— road-holding position lights.
Source: ICAO Annex 14, Volume 1, Chapter 5
(12) Understand-State the timescale within which aeronautical| X X X X X X X
ground lights shall be made available to arriving aircraft.
Source: ICAO Doc 4444, Section 7.15 Aeronautical ground
lights
010 09 04 04 Signs
LO-{01} State-the general-purposeforinstating signs: * % % % % % b4
(02) Explain which signs are the only ones on the movement area| X X X X X X X
utilising red.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
(03) List the provisions for illuminating signs. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
(05) Name the kind of signs which shall be included in the| X X X X X X X
mandatory instruction signs.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
(06) Name the colours used for mandatory instruction signs. X X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
(07) Describe by which sign a pattern ‘A’ RWYrunway--holding| X X X X X X X
position (i.e. at an intersection of a TWYtaxiway and a non-
instrument, non-precision approach or take-off RWY)
marking shall be supplemented.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
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(08)

Describe by which sign a pattern ‘B’ RWYrurway--holding
position (i.e. at an intersection of a TWYiaxiway and a
precision approach RWY) marking shall be supplemented.

Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs

X

(09)

Describe the location of:

— a RWY designation sign at a TWYtaxiway/RWY
intersection;

— a ‘NO ENTRY’ sign;
— a RWY-holding position sign.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs

(10)

Name-the State which sign with which it shall be indicated
that a taxiing aircraft is about to infringe an obstacle
limitation surface or to interfere with the operation of radio
navigation aids (e.g. ILS/MLS critical/sensitive area).

Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs

(11)

Describe the various possible inscriptions on RWY
designation signs and on holding position signs.

Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs

Describe the inscrintl ; : i "
. o

. herint . N I dod.

(14)

Describe the colours used in connection with information
signs.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs

(15)

Describe the possible inscriptions on information signs.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
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(16) Explain the application, location and characteristics of| X X X X X X X
aircraft stand identification signs.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
(17) Explain the application, location and characteristics of road-| X X X X X X X
holding position signs.
Source: ICAO Annex 14, Volume 1, Chapter 5.4 Signs
010 09 04 05 Markers
(01) Explain why markers located near a RWYsruaway or| X X X X X X X
TWYtaxiway shall be HGT limited. te-theirheight:
Source: ICAO Annex 14, Volume 1, Chapter 5.5 Markers
(02) Explain the application and characteristics (excluding| X X X X X X X
dimensions) of:
- unpaved RWY-edge markers;
— TWY-edge markers;
— TWY-centre-line markers;
— unpaved TWY-edge markers;
— boundary markers;
— SWYstepway-edge markers.
Source: ICAO Annex 14, Volume 1, Chapter 5.5 Markers
01009 05 00 Visual aids for denoting obstacles
010 09 05 01 Marking of objects
(01) State how fixed or mobile objects shall be marked if| X X X X X X
colouring is not practicable.
Source: ICAO Annex 14, Volume 1, Chapter 6, 6.2.3.1
Marking
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(02) Describe marking by colours (fixed or mobile objects). X X X X X X
Source:
ICAO Annex 14, Volume 1, Chapter 6, 6.2.2 Mobile
objects: 6.2.2.1, 6.2.2.2; 6.2.2.3; 6.2.2.4;
ICAO Annex 14, Volume 1, Chapter 6, 6.2.3 Fixed objects:
6.2.3.1;6.2.3.2; 6.2.3.3
(03) Explain the use of markers for the marking of objects,| X X X X X X
overhead wires, cables, etc.
Source: ICAO Annex 14, Volume 1, Chapter 6, 6.2.5
Overhead wires, cables, etc., and supporting towers
(04) Explain the use of flags for the marking of objects. X X X X X X
Source: ICAO Annex 14, Volume 1, Chapter 6, 6.2.3 Fixed
objects: 6.2.3.5; 6.2.3.6; 6.2.3.7
010 09 05 02 Lighting of objects
(01) Name the different types of lights to indicate the presence| X X X X X X
of objects which must be lighted.
Source: ICAO Annex 14, Volume 1, Chapter 6, 6.2
Marking and/or lighting of objects: 6.2.1.1
hich hichoi v licl . lad £ '
(03) Describe (in general terms) the location of obstacle lights. X X X X X X
(04) Describe (in general and for normal circumstances) the| X X X X X X
colour and sequence of low-intensity obstacle lights,
medium-intensity obstacle lights and high-intensity obstacle
lights.
Source: ICAO Annex 14, Volume 1, Chapter 6: Table 6-1.
Characteristics of obstacle lights
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ATPL| CPL

ATPL
/IR

ATPL
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CB-IR(A)
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Remarks

(05)

State where-you-can-find that information about lights to be
displayed by aircraft is provided in ICAO Annex 2 (Rules of

the Air) and SERA.

X

010 09 06 00

Visual aids for denoting restricted use of areas

01009 06 01

Visual aids for denoting restricted use of areas on RWYs
and TWYs

(01)

Describe the colours and meaning of ‘closed markings’ on
RWYs and TWYstaxiways.

Source: ICAO Annex 14, Volume 1, Chapter 7, 7.1 Closed
runways and taxiways, or parts thereof

(02)

State how the pilot of an aircraft moving on the surface of a
TWYtaxiway, holding bay or apron shall be warned that the
shoulders of these surfaces are ‘non-load-bearing’.

Source: ICAO Annex 14, Volume 1, Chapter 7, 7.2 Non-load-
bearing surfaces

(03)

Describe the pre-THRthresheld marking (including colours)
when the surface before the THRthresheld is not suitable
for normal use by aircraft.

Source: ICAO Annex 14, Volume 1, Chapter 7, 7.3 Pre-
threshold area

010 09 07 00

Aerodromes (AD) operational services, equipment and
installations

0100907 01

Rescue and fEirefighting (RFF)

(01)

Name State the principal objective of a RFFrescue—and
firefighting services.

Source: ICAO Annex 14, Volume 1, Chapter 9, 9.2 Rescue
and firefighting
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Lo{e2}

e : octors boarl crocti
: able aircraft aceident.

X

(03)

Explain the basic information the AD category (for RFFreseue
and-firefighting) depends upon.

Source: ICAO Annex 14, Volume 1, Chapter 9, 9.2 Rescue
and firefighting

(04)

Describe what is meant by the term ‘response time’, and
state its normal and maximum limits.

Source: ICAO Annex 14, Volume 1, Chapter 9, 9.2 Rescue
and firefighting

LO{05}

State—the—reasons—for—emergency-acecess—roads—and—for
lite fire-fichti ions.

01009 07 02

Apron management service

Lo{oh

s . | : i .

. I hat | I e
he AL | . cinating_in_tl
mahagementservices

(02)

State who has a right-of-way against vehicles operating on
an apron.

Source: ICAO Annex 14, Volume 1, Chapter 9, 9.5 Apron
management service

0100907 03

Ground-servicing of aircraft

(01)

Describe the necessary actions during the ground-servicing
of an aircraft with regard to the possible event of a fuel fire.
Source: ICAO Annex 14, Volume 1, Chapter 9, 9.6 Ground
servicing of aircraft
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010 09 08 00 Attachment A to ICAO Annex 14, Volume 1 —
Supplementary Guidance Material
010 09 08 01 Declared distances
(01) List the four types of ‘declared distances’ on a RWYraaway | X X X X X X
and also the appropriate abbreviations.
Source: ICAO Annex 14, Volume 1, Attachment A, 3.
Calculation of declared distances: 3.1
(02) Explain the circumstances which lead to the situation that| X X X X X X
the four declared distances on a RWYrunway are equal to
the length of the RWYrunway.
Source: ICAO Annex 14, Volume 1, Attachment A, 3.
Calculation of declared distances: 3.2
(03) Describe the influence of a CWYelearway, SWYstepway| X X X X X X
andfor displaced THRthresheld upon the four ‘declared
distances’.
Source: ICAO Annex 14, Volume 1, Attachment A, 3.
Calculation of declared distances: 3.3; 3.4; 3.5
010 09 08 02 Radie-altimeteroperating-areas Intentionally left blank
eperatingarea:
01009 08 03 Approach lighting systems
(01) Name the two main groups of approach lighting systems. X X X X X X X
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Source: ICAO Annex 14, Volume 1, Attachment A, 12.1
Types and characteristics
(02) Describe the two different versions of a simple approach| X X X X X X X
lighting system.
(03) Describe the two different basic versions of precision| X X X X X X X
approach lighting systems for CAT I.
(04) Describe the diagram of the inner 300 m of the precision| X
approach lighting system in the case of CAT Il and Ill.
(05) Describe how the arrangement of an approach lighting| X X X X X X X
system and the location of the appropriate THRthresheold
are interrelated-between-each-other.
010100000 FACILITATION (ICAO Annex 9)
0101001 00 General
010 1001 01 Ferewerd Intentionally left blank
010100102 Definitions-{HCAO-Annex-9) Intentionally left blank
010100200 Entry and departure of aircraft
010100201 General dDeclaration
(01) Describe the purpose and use of aircraft documents — as| X X X X X
regards faras-the-‘gGeneral dBeclaration’-isconcerned.
Source: ICAO Annex 9, Chapter 2, Entry and departure of
aircraft, Section B Documents — requirements and use and
Section D Disinsection of aircraft
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(02)

X

{03}

0101002 02

Entry and departure of crew

(01)

Explain entry requirements for crew.

Source: ICAO Annex 9, Chapter 3, K. Entry procedures and
responsibilities, N. Identification and entry of crew and

other aircraft operators’ personnel

(02)

Explain the reasons for the use of cErew mMember

ccertificates (CMC) for flight—erews—and—cabin—attendants

crew members engaged in iinternational aAir tFransport.

Source: ICAO Annex 9, Chapter 3, N. Identification and
entry of crew and other aircraft operators’ personnel

(03)

Explain in which cases Contracting States shaH should accept
the CMC as an identity document instead of a passport or
visa.

Source: ICAO Annex 9, Chapter 3, N. Identification and
entry of crew and other aircraft operators’ personnel

A hethor tl il ‘  cchodul
. onal 31 . o her £
¢ sircrat P . hire L
L in scheduled onal Air Services.

010100203

Entry and departure of passengers and baggage

(01)

Explain the entry requirements for passengers and their
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baggage.
Source: ICAO Annex 9, Chapter 3, Entry and departure of
persons and their baggage:
A. General;
B. Documents required for travel;
F. Entry/re-entry visas; P. Emergency assistance/entry
visas in cases of force majeure
(02) Explain the requirements and documentation for| X X X X X
unaccompanied baggage.
Source: ICAO Annex 9, Chapter 3, M. Disposition of
baggage separated from its owner
ICAO Annex 9, Chapter 4, C. Release and clearance of
export and import cargo
(03) Be-familiarwith Identify the documentation required for the| X X X X X
departure and entry of passengers and their baggage.
Source: ICAO Annex 9, Chapter 3. Entry and departure
of persons and their baggage
(04) Be-familiarwithExplain the arrangements in the event of a| X X X X X
passenger being declared an inadmissible person.
Source: ICAO Annex 9, Chapter 5, INADMISSIBLE
PERSONS AND DEPORTEES: A. General; B. Inadmissible
persons
(05) Describe the pilot’s authority towards unruly passengers. X X X X X
Source: ICAO Annex 9, Chapter 6, E. Unruly passengers
0101002 04 Entry and departure of cargo
(01) Explain the entry requirements for cargo.
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and-departure-of-cargoe-

010 11 00 00 SEARCH AND RESCUE (SAR)

010110100 Essential Search—and—Rescue—({SAR} definitions in ICAO
Annex-12

010 11 01 01 Essential SAR definitions — ICAO Annex 12

(01) Recall the definition of Befire-the following terms: X X X X X
alert phase, distress phase, emergency phase, operator,
PICpilet-in-eommand, rescue coordination centre, State of
Rregistry, uncertainty phase.
Source: ICAO Annex 12, Chapter 1 Definitions

010110200 SAR—Organisation

010 11 02 01 SAR — Organisation — Establishment and provision

(01) Describe how ICAO Contracting States shall arrange for the| X X X X X
establishment and prompt provisions of SAR services.
Source: ICAO Annex 12, Chapter 2

(02) Explain the establishment of SAR Regiens by Contracting| X X X X X
States.
Source: ICAO Annex 12, Chapter 2

(03) Describe the areas within which SAR services shall be| X X X X X
established by Contracting States.
Source: ICAO Annex 12, Chapter 2

(04) State the period of time per day within which SAR services| X X X X X
shall be available.
Source: ICAO Annex 12, Chapter 2

(05) Describe for which areas rescue coordination centres shall| X X X X X
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be established.
Source: ICAO Annex 12, Chapter 2
010110300 Operating procedures for non-SAR crews
010 11 03 01 Operating procedures for non-SAR crews — PIC
(01) Explain the SAR operating procedures for the PlCpilet-in-| X X X X X
command who arrives first at the scene of an accident.
Source: ICAO Annex 12, Chapter 5, 5.6 Procedures at the
scene of an accident
(02) Explain the SAR operating procedures for the PlCpilet-in-| X X X X X
command intercepting a distress transmission.
Source: ICAO Annex 12, Chapter 5, 5.6 Procedures at the
scene of an accident
010110400 Search and rescue signals
010 11 04 01 Search and rescue signals — Survivors
(01) Explain the ‘ground—air visual signal code’ for use by| X X X X X
survivors.
Source: ICAO Annex 12, Chapter 5.8 Search and rescue
signalsand Appendix
(02) Explain-the-signals—to-beusedfor Recognise the SAR ‘air—| X X X X X
ground signals’ for use by survivors.
Source: ICAO Annex 12, Chapter 5.8 Search and rescue
signals and Appendix
01012 00 00 SECURITY — Safeguarding International Civil Aviation
against Acts of Unlawful Interference (ICAO Annex 17)
0101201 00 Essential definitions of ICAO Annex 17
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010 12 01 01 Essential definitions of ICAO Annex 17
(01) Recall the definition ofBefine the following terms: X X X X
airside, aircraft security check, screening, security, security
control, security-restricted area, unidentified baggage.
Source: ICAO Annex 17, Chapter 1 Definitions
010120200 General principles
010 12 02 01 General principles — Objectives of security
(01) State the objectives of security. X X X X
Source: ICAO Annex 17, Chapter 2, 2.1 Objectives
Lo{(02) c ot farthorint orinadditi CAOA X M M M
17 . - o able.
0101203 00 O+rganisatien Intentionally left blank
o onalcivilaviation.
0101204 00 Preventive security measures
01012 04 01 Preventive security measures
(01) Describe the objects not allowed (for reasons of aviation| X X X X
security) on board an aircraft that is engaged in international
civil aviation.
Source: ICAO Annex 17, Chapter 4, 4.1 Objective
Lo-{02} X | % | X | X
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(03)

State what each Contracting State is supposed to do if
passengers subjected to security control have mixed after a
security screening point.

Source: ICAO Annex 17, Chapter 4, 4.4 Measures relating
to passengers and their cabin baggage

X X

L | _enail |
¥ . ¢ uerlawful intart ‘

(05)

Explain what has to be done when passengers, who are
obliged to travel because of judicial or administrative
proceedings, are supposed to board an aircraft.

Source: ICAO Annex 17, Chapter 4, 4.7 Measures relating
to special categories of passengers

(06)

Understand Explain what has to be considered if law
enforcement officers carry weapons on board.

Source: ICAO Annex 17, Chapter 4, 4.7 Measures relating
to special categories of passengers

Lo{o#

oo what . ) I .

010120500

Management of response to acts of unlawful interference

010 12 05 01

Management of response to acts of unlawful interference

(01)

Describe the assistance each Contracting State shall provide
to an aircraft subjected to an act of unlawful seizure.

Source: ICAO Annex 17, Chapter 5, 5.2 Response

(02)

State the circumstances which could prevent a Contracting
State te—detain from detaining an aircraft on the ground
after being subjected to an act of unlawful seizure.
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Source: ICAO Annex 17, Chapter 5, 5.2 Response
01012 06 00 Operators’ security programme
010 12 06 01 Operators’ security programme — Principles
(01) Understand Describe the principles of the written operator’s| X X X X X
security programme each Contracting State requires from
operators.
Source: ICAO Annex 17, Chapter 3, 3.3 Aircraft operators
010 12 07 00 Security procedures in other documents, i.e. ICAO Annex 2,
ICAO-Annex 6, ICAO-Annex 14, ICAO Doc 4444, Regulation
(EU) No 965/2012 and CS-ADR-DSN
01012 07 01 ICAO Annex 2 — Rules of the Air;
Attachment B — Unlawful interference
(01) Describe what the PIC should do, in a situation if unlawful | X X X X X
interference, unless considerations en aboard the aircraft
dictate otherwise.
Source: ICAO Annex 2, Chapter 3, 3.7 Unlawful
interference
(02) Describe what the PIC, of an aircraft subjected to unlawful| X X X X X

interference, should do if:
—  the aircraft must depart from its assigned track;
—  the aircraft must depart from its assigned cruising
level;
—  the aircraft is unable to notify an ATS unit of the
unlawful interference.
Source: ICAO Annex 2, Attachment B ‘Unlawful
interference’
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(03)

Describe what the PIC should attempt to do with regard to
broadcast warnings and the to—decide—at-which level at
which to proceed, in a situation of unlawful interference,

the-crew-isproceeding if no applicable regional procedures

for in-flight contingencies have been established.

Source: ICAO Annex 2, Attachment B
interference’

‘Unlawful

X

0101207 02

ICAO Annex 6 — Operation of Aircraft,
Chapter 13 — Security

(01)

Describe the special considerations referring to flight crew
compartment doors with regard to aviation security.
Source: ICAO Annex 6, Chapter 13, 13.2 Security of the
flight crew compartment

conseguences-ofactsofunlawfulinterference:

Exolai I halld I .
I Lol . I .
of actsof sabotage-orotherformsofunlawfulinterference:

0101207 03

ICAO Annex 14 — Aerodromes,
Chapter 3 — Physical characteristics

(01)

Describe what minimum distance an isolated aircraft parking
position (after the aircraft has been subjected to unlawful
interference) should have from other parking positions,
buildings or public areas.

Source: ICAO Annex 14, Volume |, Chapter 3, 3.14 Isolated
aircraft parking position

0101207 04

ICAO Doc 4444 — Air Traffic Management
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(01)

Describe the considerations that must take place with
regard to a taxi clearance in case an aircraft is known or
believed to have been subjected to unlawful interference.
Source: ICAO Doc 4444, Chapter 15, 15.1.3 Unlawful
interference and aircraft bomb threat

X

010 13 00 00

AIRCRAFT ACCIDENT AND INCIDENT INVESTIGATION

01013 01 00

Essential definitions of ICAO Annex 13

010130101

Definitions and descriptions

(01)

Define Recall the definition of the following terms:

accident, aircraft, flight recorder, incident, investigation,
maximum mass, operator, serious incident, serious injury,
State of Design, State of Manufacture, State of Occurrence,
State of the Operator, State of Registry.

Source: ICAO Annex 13, Chapter 1 Definitions

(02)

Define Explain the difference between ‘serious incident’ and
‘accident’.

Source: ICAO Annex 13, Chapter 1 Definitions and
Attachment C ‘List of examples of serious incidents’

(03)

Determine whether a certain occurrence has to be defined
as a serious incident or as an accident.

Source: ICAO Annex 13, Chapter 1 Definitions and
Attachment C ‘List of examples of serious incidents’

(04)

Recognise the description of an accident or incident.
Source: ICAO Annex 13, Chapter 1 Definitions

roolicabilitv EICACA P
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fieati ) o 1 12 "
010-13-03-00 ICAO-Accident and incident investigation
010 13 02 00
010130201 Objectives and procedures
(01) State the objective(s) of the investigation of an accident or| X % % % %
incident according to ICAO Annex 13.
Source: ICAO Annex 13, Chapter 3, 3.1 Objective of the
investigation
(02) Understand Describe the general procedures for the| X X X X X
investigation of an accident or incident according to ICAO
Annex 13. andrelevantEd-regulations.
Source:
ICAO Annex 13, Chapter 4, 4.1
ICAO Annex 13, Chapter 5, 5.1 to 5.4.1
010-13-04-00 Accident and incident investigation in EU regulations
010 13 03 00 accordance-with-EU-documents
010130301 Occurrences
(01) Be familiarwith Council Directive 94/56/EC of 21 November| X X X X X
1994 blishing the fund | orinciol .
. S f civil_aviati i | ineid .
Identify an occurrence as being either an accident, incident
or serious incident in Regulation (EU) No 996/2010 of the
European Parliament and of the Council of 20 October
2010 on the investigation and prevention of accidents and
incidents in civil aviation.
Source: Regulation (EU) No 996/2010, Article 2(1), (7)
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and (16) and Annex ‘List of examples of serious
incidents’

(02)

Be_farnil h Council_Directive_2003/42/EC_of !
¥ | of the L of 12 002

oceurrence—reportingin—civilaviation. State Describe the
relationship between Regulation (EU) No 996/2010 of the

European Parliament and of the Council of 20 October
2010 on the investigation and prevention of accidents and
incidents in civil aviation and Regulation (EU)
No 376/2014 of the European Parliament and of the
Council of 3 April 2014 on the reporting, analysis and
follow-up of occurrences in civil aviation.

Source:

Regulation (EU) No 376/2014, p. L122/18 (3) and
p. L122/21 (28);
Regulation (EU) No 996/2010

£6-(03)

Be farmil th the diff I I ;
i incid . W i EU .
compared-tetCAO-Annex—313--State the subject matter and

scope of Regulation (EU) No 376/2014 (Article 3).

Source: Regulation (EU) No 376/2014, Article 3

(04)

Identify occurrences that heve—te must be reported
(Regulation (EU) No 376/2014, Article 4).

Source: Regulation (EU) No 376/2014, Article 4

(05)

Identify occurrences that should be voluntarily reported
(Regulation (EU) No 376/2014, Article 5).
Source: Regulation (EU) No 376/2014, Article 5

(06)

D; : 0 : | aralveis of

information Describe how information from occurrences
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is collected, stored and analysed (Regulation (EU) No
376/2014, Articles 6, 8, 13 and 14).

Source: Regulation (EU) No 376/2014, Articles 6, 8, 13
and 14
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‘Acceptable Means of Compliance (AMCs) and Guidance Material (GM) to Part-FCL
Amendment 4’

Appendix

‘SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE —
AIRFRAME, SYSTEMS AND POWER PLANT’

to
AMC1 FCL.310; FCL.515(b); FCL.615(b)

‘Theoretical knowledge examinations’

of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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020 00 00 00 AIRCRAFT GENERAL KNOWLEDGE

021 00 00 00 AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME AND SYSTEMS,
ELECTRICS, POWER PLANT, EMERGENCY-EQUIPMENT

021 01 00 00 SYSTEM DESIGN, LOADS, STRESSES, MAINTENANCE
021 01 0100 System design
021010101 Design concepts
(01) X | Describe the following structural design philosophy: X X X X X

— safelife;
— fail-safe (multiple load paths);
— damage-tolerant.
(02) Beseribe-thefollowing system-designphilosophy: X X X X X
—  Rredundaney
Explain the purpose of redundancy in aircraft design.

021 010102 Level of certification
Lo{03) Exolai I | : biecti i ted_with_fail ¥
L0{02) Exolaintt lationchio I ity of afail X X X
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(03) X | Explain why some systems are duplicated or triplicated. X X X X X
(04) X |Explain that all aircraft are certified according to specifications| X X X X X
determined by the competent authority, and that these
certification specifications cover aspects such as design, material
quality and build quality.
(05) X |State that the certification specifications for aeroplanes issued by| X X
EASA are:
— (CS-23 for Normal, Utility, Aerobatic and Commuter
Aeroplanes;
—  CS-25 for Large Aeroplanes.
(06) X |State that the certification specifications for rotorcraft issued by X X X
EASA are:
— (CS-27 for Small Rotorcraft;
—  (CS-29 for Large Rotorcraft.
021 01 0200 Loads and stresses
021 0102 01 Stress, strain and loads
—  stress;
— straih;
— tensien;
— €empression;
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Lo{02) X | % X % X
(01) Explain how stress and strain are always present in an aircraft| X X X X X

structure both when parked and during manoeuvring.

Remark: Stress is the internal force per unit area inside a structural

part as a result of external loads. Strain is the deformation caused

by the action of stress on a material.

v o 3 o ot L . L

» e . f the obicet.

(02) Describe the following types of loads that an aircraft may be| X X X X X

subjected to, when they occur, and how a pilot may affect their
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magnitude:
— static loads;
— dynamic loads;
— cyclic loads.
(03) Describe the areas typically prone to stress that should be given | X X X X
particular attention during a pre-flight inspection, and highlight
the limited visual cues of any deformation that may be evident.
021 010300 Fatigue and corrosion
021 010301 Describe and explain fatigue and corrosion
Lo{o1) X | % X X X
Lo-{02) X | % X X X
Lo-{03) X | % X X X
(04) Describe the effects of corrosion and how it can be visually| X X X X X
identified by a pilot during the pre-flight inspection.
(05) Describe the operating environments where the risk of corrosionis| X X X X X
increased and how to minimise the effects of the environmental
factors.
(06) Explain that aircraft have highly corrosive fluids on board as part of | X X X X X
their systems and equipment.
(07) Explain fatigue, how it affects the useful life of an aircraft, and the| X X X X X
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effect of the following factors on the development of fatigue:
— corrosion;
— number of cycles;
—  type of flight manoeuvres;
— stress level;
— level and quality of maintenance.
021 01 04 00 Cerrosion Intentionally left blank
. idation,
—  eleetrobytie:
corrosion):
021 01 05 00 Maintenance
021010501 Maintenance methods: hard-time and on-condition monitoring
(01) Explain the following terms: X X X X X
— hard-time or fixed-time maintenance;
— on-condition maintenance-;
— condition monitoring.
021 02 00 00 AIRFRAME
021 02 01 00 Constructionand-a Attachment methods
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02102 0101

Attachment methods and detecting the development of faulty
attachments

Lo

— Huss:

(02)

Describe the following attachment methods used for aircraft parts
and components:

— riveting;
— welding;
— bolting;
— pinning;
— adhesives (bonding);

— screwing.

S I it I | odditional .
carry-concentratedloads:

(04)

Explain how the development of a faulty attachment between
aircraft parts or components can be detected by a pilot during the
pre-flight inspection.
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021 02 02 00 Materials
021020201 Composite and other materials
Lo{o4} X X % X X

(04) X | Explain the principle of a composite material, and give examples of | X X X X X
typical non-metallic materials used on aircraft:

— carbon;
— glass;
— aramid;

— resin or filler.

_ oM ix_res) filler:
— fibres:
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(06)

State the advantages and disadvantages of composite materials
compared with metal alloys by considering the following:

— strength-to-weight ratio;

— capability to tailor the strength to the direction of the load;
— stiffness;

— electrical conductivity (lightning);

— resistance to fatigue and corrosion;

— resistance to eerrosion-and costs;

— discovering damage during a pre-flight inspection.

X

(08)

State that several types of materials are used on aircraft and that
they are chosen based on type of structure or component and the
required/desired material properties.

021 02 03 00

Aeroplane: wings, tail surfaces and control surfaces

02102 03 01

Design-and-construction

Loy

s ibe the followi ‘ ion:
—  Cecantilever;
—  pon-cantilever{braced):
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(02) Describe the following types of design and explain their| X X
advantages and disadvantages:
— high-mounted wing;
— low-mounted wing;
— low- or mid-set tailplane;
—  T-ail.
02102 03 02 Structural components
(01) Describe the function of the following structural components: X X
— spar and its components (web and girder or cap);
—  rib;
— stringer;
—  skin;
— torsion box.
021 02 03 03 Loads, stresses and aeroelastic vibrations (flutter?)
(01) Describe the vertical and horizontal loads on the ground and| X X
during normal flight.
(02) Describe_the loads in flicht £ el eatl X | X
itions. iderine_botl ical I : |
Describe the vertical and horizontal loads during asymmetric flight
following an engine failure for a multi-engine aeroplane, and how
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a pilot may potentially overstress the structure during the failure
scenario.

(03)

Deseribe Explain the principle of flutter,—flutter—damping and
resonance for the wing and control surfaces.

(04)

Explain the following countermeasures used to achieve
significance—on stress relief and reduce resonance flutter—ofthe
following:

— chord-wise and span-wise position of masses (e.g. engines,
fuel, —and balance masses for wing and control balance
masses);

— torsional stiffness;

— bending flexibility-;

— fuel-balancing procedures during flight (automatic or applied
by the pilot).

r be the followinadesi G ions:
_ & ionakl . ) tai ;
— Tk

021 02 04 00

Fuselage, landing gear, doors, floor, windscreen and windows

021 02 04 01

Construction, functions, loads

(01)

Describe the following types of fuselage construction:

— monocoque,
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— semi-monocoque.

(02)

Describe the construction and the function of the following
structural components of a fuselage:

— frames;

—  bulkhead;

— pressure bulkhead;

— stiffeners, stringers, longerons;
— skin, doublers;

— floor suspension (crossbeams);
— floor panels;

— firewall.

(03)

Describe the loads on the fuselage due to pressurisation.

(04)

Describe the following loads on a main landing gear:
—  touch-down loads (vertical and horizontal);

—  taxiloads on bogie gear (turns).

(05)

Describe the structural danger of a nose-wheel landing with
respect to:

— fuselage loads;

— nose-wheel strut loads.

(06)

Describe the structural danger of a tail strike with respect to:

— fuselage and aft bulkhead damage (pressurisation).
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(07) Describe the door and hatch construction for pressurised and| X X
unpressurised aeroplanes including:
— door and frame (plug type);
— hinge location;
— locking mechanism.
(08) X |Explain the advantages and disadvantages of the following| X X
fuselage cross sections:
— circular;
— double bubble {twe-types);
— oval;
— rectangular.
(09) State-that Explain why flight-deck windows are constructed with| X X
different layers.
(10) Explain the function of window heating for structural purposes. X X
(212) Explain the implication of a direct-vision window X X
(see CS-25.773(b)(3)).
(22) State Explain the need for an eye-reference position. X X
(23) Explain the function of floor venting (blow-out panels). X X
(14) Describe the construction and fitting of sliding doors. X X X
021 02 05 00 Helicopter: structural aspects of flight controls structural-aspects
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02102 0501 Design and construction
(01) List the functions of flight controls. X X X
L0{02) . . I lai e ” I . X X X
e . heli _
L0 {03) Exolain_tl g | limitat] £ 4 X X X
e desi | _
£O{05} BDeseribe-the-construction-methodsand-alighmentofvertical-and X X X
hori | ctabilisers.
Explain why vertical and horizontal stabilisers may have different
shapes and alignments.
021 02 05 02 Structural components and materials
(02) Describe the fatigue life and methods of checking for serviceability X X X
of flight and control surface components and materials.
021 02 05 03 Loads, stresses and aeroelastic vibrations
compohents:
(02) Describe the dangers and stresses regarding safety and X X X
serviceability in flight when the manufacturer’s design envelope is
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exceeded.

(04)

. ki hai ineludi . ol e
Explain that blade tracking is important both to minimise vibration
and to help ensure uniformity of flow through the disc.

(05)

Describe the early indications and vibrations which are likely to be
experienced when the main-rotor blades and tail rotor are out of
balance and/or tracking, including the possible early indications
due to possible fatigue and overload.
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(06) Explain how a vibration harmonic can be set up in other X X X
components which can lead to their early failure.
(07) Deseribe State the three planes of vibration measurement, i.e. X X X
vertical, lateral, fore and aft.
021 02 06 00 Structural limitations
021 02 06 01 Maximum structural masses
(01) Define and explain the following maximum structural masses: X X
— maximum ramp mass;
— maximum take-off mass;
— maximum zero-fuel mass;
— maximum landing mass.
Remark: These limitations may also be found in the relevant part of
Ssubjects 031 ‘Mass and balance’, 032 ‘Performance (aeroplane)’
and 034 ‘Performance (helicopter)’.
(02) Explain that airframe life is limited by fatigue, created by| X X
alternating stress and the number of load cycles.
(03) Explain the maximum structural masses: X X X
—  maximum take-off mass.
(04) Explain that airframe life is limited by fatigue, created by load X X X
cycles.
021 03 00 00 HYDRAULICS
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021 03 01 00 Hydromechanics: basic principles
021030101 Concepts and basic principles
(01) X |Explain the concept and basic principles of hydromechanics| X X X X X
including:
— hydrostatic pressure;
— Pascal’s law;
— the relationship between pressure, force and area;
— transmission of power: multiplication of force, decrease of
displacement.
021 03 02 00 Hydraulic systems
021 030201 Hydraulic fluids: types, characteristics, limitations
(01) X |List and explain the desirable properties of a hydraulic fluid with| X X X X X
regard to:
— thermal stability;
— corrosiveness;
— flashpoint and flammability;
— volatility;
— viscosity.
(02) X | State that hydraulic fluids are irritating for skin and eyes. X X X X X
(03) List the two different types of hydraulic fluids: X X X X X
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—  Ssynthetic;;
— mineral.
(04) State that different types of hydraulic fluids cannot be mixed. X X X X X
(05) BK |State that at the pressures being considered, hydraulic fluid is| X X X X X

considered incompressible.

021 030202 System components: design, operation, degraded modes of
operation, indications and warnings

(01) Explain the working principle of a hydraulic system. X X X X X
(02) Describe the difference in the principle of operation between a| X X X X X
constant pressure system and a system pressurised only on
specific demand {epen-centre}.
(03) State the differences in the principle of operation between a| X X X X X

passive hydraulic system (without a pressure pump) and an active
hydraulic system (with a pressure pump).

(04) X |List the main advantages and disadvantages of system actuation by| X X X X X
hydraulic or purely mechanical means with respect to:
— weight;;
—  sizey;
— force.
(05) List the main users uses of hydraulic systems. X X X X X
(06) State that hydraulic systems can be classified as either high| X X X X X
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pressure (typically 3000 psi or higher) and or low pressure
(typically up to 2000 psi).

(07)

State-that-the normal-hydraulicpressure—of mostlarge-transport
. £t i 3 000-psi.

State that a high-pressure hydraulic system is typically operating at
3 000 psi but on some aircraft a hydraulic pressure of 4 000 to 5
000 psi may also be used.

(08)

Explain the working principle of a low-pressure (0—2000 psi)

system.

(09)

Explain the advantages and disadvantages of a high-pressure
system over a low-pressure system.

(10)

Describe the working principle and functions of pressure pumps
including:
— constant pressure pump (swash plate or cam plate);

— pressure pump whose output is dependent on pump
revolutions per minute (RPM) (gear type).

(11)

State—that foeran—aeroplane—thepower—sources—ofa—hydraulic
pressure-pump-can-be:

Explain the following different sources of hydraulic pressure, their
typical application and potential operational limitations:
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— manual;
— engine gearbox;
— electrical;
— air (pneumatic and ram-air turbine);
— hydraulic (power transfer unit) or reversible motor pumps;
— accessory.
(12) State—that fora—helicopter—the—power—sources—ofa—hydraulie X X X
pressure-pump-can-be:
Explain the following different sources of hydraulic pressure, their
typical application and potential operational limitations:
— manual;;
— enginey;
— gearbox;;
— electrical.
(23) Describe the working principle and functions of the following| X X X X X
hydraulic system components:
— reservoir (pressurised and unpressurised);
— accumulators;
— case drain lines and fluid cooler return lines;
— piston actuators (single and double acting);
— hydraulic motors;
— filters;
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— non-return (check) valves;

— relief valves;

— restrictor valves;

— elector valves (linear and basic rotary selectors, two and four

ports);

— bypass valves;

— shuttle valves;

— fire shut-off valves;

—  priority valves;

— fuse valves;

— pressure and return pipes.
(14) Explain why the function of the demand pump installed on many| X X

transport aeroplanes-have-demand-hydrauticpumps.
(15) Explain how redundancy is obtained by giving examples. X X X X X
(16) interpret-the-hydraulicsystem-schematicappended-to-these LOs| X X X X X

{to-be-introduced-atalaterdate)

Interpret a typical hydraulic system schematic to the level of detail

as found in an aircraft flight crew operating manual (FCOM).
(17) Explain the implication of a high system demand. X X X X X
Lous) Exolain_the imoblication_of . | loakace including| X | X | X v | x
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(29) List and describe the instruments and alerts for monitoring a| X X X X X
hydraulic system.
(20) State the indications and explain the implications of the following| X X X X X
malfunctions:
— system leak or low level;
— low pressure;
— high temperature.
021 04 00 00 LANDING GEAR, WHEELS, TYRES, BRAKES
021 04 01 00 Landing gear
021 04 01 01 Types
(01) X |Name, for an aeroplane, the following different landing-gear| X X
configurations:
— nose wheel;;
— tail wheel.
(02) X |Name, for a helicopter, the following different landing-gear X X X
configurations:
— nose wheel;;
— tail wheel;;
—  skids.
02104 0102 System components, design, operation, indications and warnings,
on-ground/in-flight protections, emergency extension systems
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(01)

Explain the function of the following components of a landing gear:

— oleo leg/shock strut;

— axles;

— bogies and bogie beam;
— drag struts;

— side stays/struts;

— torsion links;

— locks (over centre);

— gear doors and—retraction—mechanisms—{nrormal—and

emergency-operation).

(02)

Explain the function of the following components of a landing gear:

— oleo leg/shock strut;
— axles;

— drag struts;

— side stays/struts;

— torsion links;

— locks (over centre);

— gear doors and—retraction—mechanisms—{rermal—and

emergency-operation).

(03)

Name the different components of a landing gear, using the

diagram appended to these LOs.
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(04) X X X X X
Describe the sequence of events during normal operation of the
landing gear.
(05) State how landing-gear position indication and alerting is| X X X X X
implemented.
(06) Describe the various protection devices to avoid inadvertent gear| X X X X X
retraction on the ground and explain the implications of taking off
with one or more protection devices in place:
— ground lock (pins);
— protection devices in the gear-retraction mechanism.
(07) Explain the speed limitations for gear operation (VLO (maximum| X X X X X
landing gear operating speed) and VLE (maximum landing gear
extended speed)).
(08) Describe the sequence for emergency gear extension: X X X X X
— unlocking;
— operating;
— down-locking.
(09) Describe some methods for emergency gear extension including: X X X X X
— gravity/free fall;
— airor nitrogen pressure;
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— manually/mechanically.
021 04 02 00 Nose-wheel steering:-desigh;-operation
021 04 02 01 Design, operation
(01) Explain the operating principle of nose-wheel steering. X X X X X
(02) Explain, for a helicopter, the functioning of differential braking with X X X
free-castoring nose wheel.
(03) Describe, for an aeroplane, the functioning of the following| X X
systems:
— differential braking with free-castoring nose wheel;
— tiller or hand wheel steering;
— rudder pedal nose-wheel steering.
(04) Explain the centring mechanism of the nose wheel. X X X X X
(05) Define the term ‘shimmy’ and the possible consequences of| X X % % %
shimmy for the nose- and the main-wheel system and explain the
purpose of a shimmy damper to reduce the severity of shimmy.
(06) Explain the purpose of main-wheel (body) steering. X X
021 04 03 00 Brakes
021 04 03 01 Types and materials
(01) Describe the basic operating principle of a disk disc brake. X X X X X
(02) State the different materials used in a disc brake (steel, carbon). X X X X X
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(03) Pescribe-theircharacteristics—advantogesand-disadvantagessueh| X X X X X
as:
Describe the characteristics, advantages and disadvantages of
steel or carbon brake discs with regard to:
— weight;
— temperature limits;
— internal-friction coefficient;
—  wear.
021 04 03 02 System components, design, operation, indications and warnings
(01) State Explain the limitation of brake energy and describe the| X X
operational consequences.
(02) Explain how brakes are actuated: X X X X X
— hydraulically,
— electrically.
o063} Identifythe task-of an-auto-retractor-in-flight brake system- X X
(04) Explain the purpose of an in-flight wheel brake system.
(06) Describe the function of a brake accumulator. X X X X X
(07) Describe the function of the parking brake. X X X X X
(08) Explain the function of brake-wear indicators. X X
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(09) Explain the reason for the brake-temperature indicator. X X
: | . for_| | .
hydrauhic:
021 04 03 03 Anti-skid
(01) Describe the operating principle of an anti-skid where excessive| X X
system-where-the brake pressure applied is automatically reduced
for optimum breaking performance is—based-en—maintaining—the
(02) X | X
Explain that the anti-skid computer compares wheel speed to
aeroplane reference speed to provide the following:
— slip ratio for maximum braking performance;
— locked-wheel prevention (protection against deep skid on one
wheel);
— touchdown protection (protection against brake-pressure
application during touchdown);
— hydroplane protection.
(03) Give examples of the impact of an anti-skid system on| X X
performance, and explain the implications of anti-skid system
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failure.
021 04 03 04 Autobrake
(01) Describe the operating principle of an autobrake system. X X
(02) State-that Explain why the anti-skid system must be available when| X X
using autobrakes.
(03) Explain the difference between the three pessibledevels modes of | X X
operation of an autobrake system:
—  OFF (system off or reset);
— Armed/Bisarm (arm: the system is ready to operate under
certain conditions);
—  Operative/lnoperative—or Activated/Deactivated (application
of pressure on brakes).
(04) Describe how an autobrake system setting will either apply| X X
maximum braking (RTO or MAX) or result in a given rate of
deceleration, where the amount of braking applied may be
affected by:
— the use of reverse thrust;
— slippery runway.
021 04 04 00 Wheels, rims and tyres
021 04 04 01 Types, structural components and materials, operational
limitations, thermal plugs
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(01) X | Describe the different types of tyres such as: X X X X X
— tubeless;
— diagonal (cross ply);
— radial (circumferential bias).
(02) X | Define the following terms: X X X X X
— plyrating;
— tyre tread;
— tyre creep;
— retread (cover).
(03) Explain the function of thermal/fusible plugs. X X
(04) Explain the implications of and how to identify tread separation| X X
and wear or damage with associated increased risk of tyre burst.
(05) State-that Explain why the ground speed of tyres is limited. X X
LO{06) s . ial o . ‘ . ¢ X X
(06) aeroplane-wheek
Describe the following tyre checks a pilot will perform during
the pre-flight inspection and identify probable causes:
— cuts and damages;
— flat spots.
021 04 05 00 Helicopter equipment
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021 04 05 01 Flotation devices
(01) Explain flotation devices, and how they are operated and their X X X
limitations.
(02) Explain why the indicated airspeed (IAS) limitations before, during X X X
and after flotation-device deployment must be observed.
021 05 00 00 FLIGHT CONTROLS
021 0501 00 Aeroplane: primary flight controls
021 050101 Definition and control surfaces
. T L bl [ o flic |
. | in-021 0501 01 0501 02 ee 050103 n
o : bemical_flicl [ g .
flic [ ; L in 021 050400,
(01) Define a ‘primary flight control’. X X
(02) List the following primary flight control surfaces: X X
— elevator;
— aileron, roll spoilers, flaperon;
— rudder.
(03) List the various means of control surface actuation including: X X
— manual;
— fully powered (irreversible);
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— partially powered (reversible).

021 05 01 Manual controls

0102

(01) Explain the basic principle of a fully manual control system. X X

021 05 01 Fully powered controls (irreversible)

0203

(01) Explain the basic principle of a fully powered control system. X X

(02) Explain the concept of irreversibility in a flight control system. X X

(03) Explain the need for a ‘feel system’ in a fully powered control| X X
system.

(04) Explain the operating principle of a stabiliser trim system in a fully| X X
powered control system.

(05) Explain the operating principle of rudder and aileron trim in a fully| X X
powered control system.

021 05 01 Partially powered controls (reversible)

0304

(01) Explain the basic principle of a partially powered control system. X X

(02) Explain why a ‘feel system’ is not necessary in a partially powered| X X
control system.

021 05 01 System components, design, operation, indications and warnings,
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8405 degraded modes of operation, jamming
(01) List and describe the function of the following components of a| X X
flight control system:
— actuators;
— control valves;
— cables erelectrical-wiring;
— electrical wiring;
— control surface position sensors.
(02) Explain how redundancy is obtained in primary flight control| X X
systems of large transport aeroplanes.
(03) Explain the danger of control jamming and the means of retaining| X X
sufficient control capability.
(04) Explain the methods of locking the controls on the ground and| X X
describe ‘gust or control lock” warnings.
(05) Explain the concept of a rudder-deflection limitation (rudder| X X
limiter) system and the various means of implementation (rudder
ratio changer, variable stops, blow-back).
021 05 02 00 Aeroplane: secondary flight controls
021 050201 System components, design, operation, degraded modes of
operation, indications and warnings
(01) Define a ‘secondary flight control’. X X
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(02) List the following secondary flight control surfaces: X X
— lift-augmentation devices (flaps and slats);
— speed brakes;
— flight and ground spoilers;
— trimming devices such as trim tabs, trimmable horizontal
stabiliser.
(03) Describe secondary flight control actuation methods and sources| X X
of actuating power.
(04) Explain the function of a mechanical lock when using hydraulic| X X
motors driving a screw jack.
(05) Describe the requirement for limiting flight speeds for the various| X X
secondary flight control surfaces.
(06) For lift-augmentation devices, explain the load-limiting (relief)| X X
protection devices and the functioning of an auto-retraction
system.
(07) Explain how a flap/slat asymmetry protection device functions,| X X
and describe the implications of a flap/slat asymmetry situation.
(08) Describe the function of an auto-slat system. X X
(09) Explain the concept of control surface blow-back (aerodynamic| X X
forces overruling hydraulic forces).
021 05 03 00 Helicopter: flight controls
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021 0503 01 Droop stops, control systems, trim systems, control stops
(01) Explain the methods of locking the controls on the ground. X X X
(02) Describe main-rotor droop stops and how statie rotor flapping is X X X

restricted.
(04) Explain the principle of phase lag and advance angle. X X X
(05) Describe the following four axes of control operation, their X X X

operating principle and their associated cockpit controls:
— collective control;

— cyclic fore and aft (pitch axis);

— cyclic lateral (roll axis);

—  yaw.

(06) Describe the swash plate or azimuth star control system including X X X
the following:

— swash plate inputs;

— the function of the non-rotating swash plate;
— the function of the rotating swash plate;

— how swash plate tilt is achieved;

— swash plate pitch axis;

— swash plate roll axis;

— balancing of pitch/roll/collective inputs to the swash plate to
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equalise torsional loads on the blades.
{64 Describe—the —main-rotorspider—control system—including—the X X X
(08) following:
J— |:Ehe Ee“eEtiVe beam;
_  piteh/roll/collective] leeti ;
—  spiderdrive:
Describe the operation of the spider control system.
—  Ceollective/yawn:
—  collective/throttle:
. lic/stabilator:
. ond " | hori etabilator
(10) State-the needfor Feel systems in-the hydrauticactuatedflight X X X
controlsystem-
State the need for artificial feel in a hydraulically actuated flight
control system.
(11) Describe and explain the purpose of a trim system using the X X X
following terms:
— force-trim switch;
— force gradient;
— parallel trim actuator;

Page 141 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL| CPL | ATPL/ | ATPL | CPL and EIR
IR
— cyclic 4-way trim switch;
— interaction of trim system with an SAS/SCAS/ASS stability
system;
— trim-motor indicators.
Lo412) . . I ‘ " . I " X X X
el tri ble the pil he aircraft
_ . iteh:
— forcegradient;
—  paraleMrim-actuater;
. lieq . itch:
. . £ e . SAS/SCAS/ASS bl
system;
. : indi '
(15) Describe the different types of control runs. X X X
(16) Explain the use of control stops. X X X
021 05 04 00 Aeroplane: fEly-by-wWire (FBW) control systems
021 05 04 01 Composition, explanation of operation, modes of operation
(01) Explain that an FBW flight control system is composed of the| X X
following:
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— pilot’s input command (control column/sidestick/rudder
pedals esturn);

— electrical signalling paths, including:

e pilot input to computer;

e computer to flight control surfaces;

o feedback from aircraft response to computer;
— flight control computers;
— actuators;

— flight control surfaces.

(02)

State the advantages and disadvantages of an FBW system in
comparison with a conventional flight control system including:

— weight;
—  pilot workload;

— flight-envelope protection.

(03)

Explain why an FBW system is always irreversible.

(04)

S I . > od I : ion
Explain the different modes of operation:
— normal operation (e.g. normal law or normal mode);

— downgraded operation (e.g. alternate law or secondary
mode);

— direct law.
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(05) Describe the implications of mode degradation in relation to pilot| X X

workload and flight-envelope protection.

(06) Describe the implications for pilot workload during flight in normal| X X
operation (normal law/normal mode) during the following
scenarios:

— an undetected system error activates the envelope
protection;

— aircraft departs from intended flight path;

— aircraft does not respond as expected to control inputs.

(07) For aircraft using sidestick for manual control, describe the| X X
implications of:

— dual control input made by the pilot;

— the control takeover facility available to the pilot.

(08) Describe solutions or actions to regain control. X X
021 05 05 00 Helicopter: fRly-by-wWire (FBW) control systems
To be introduced at a later date. X X X
021 06 00 00 PNEUMATICS — PRESSURISATION AND AIR-CONDITIONING
SYSTEMS
021 06 01 00 Pneumatic/bleed-air supply
021 06 01 01 Piston-engine air supply
(01) State-the-method Describe the following means of supplying air for| X X X X X
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the pneumatic systems for piston-engine aircraft:

compressor;

vacuum pomp.

(02)

State that an air supply is required for the following systems:

instrumentation;;
heating;;

de-icing.

021 06 01 02

Gas turbine engine: bleed air supply

(01)

State that the possible bleed-air sources for gas turbine engine

aircraft are the following:

engine;;
auxiliary power unit (APU)-;

ground supply.

(02)

State that for an aeroplane a bleed-air supply can be used for the

following systems or components:

anti-ielrg-ice protection;;

engine air starter;;
pressurisation of a hydraulic reservoir;;
air-driven hydraulic pumps;;

pressurisation and air conditioning.
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(03)

State that for a helicopter a bleed-air supply can be used for the
following systems or components:

— anti-icing;;
— engine air starter;;

— pressurisation of a hydraulic reservoir.

X

(04)

State that the bleed-air supply system can comprise the following:
— pneumatic ducts;;

— isolation valve;;

— pressure-regulating valve;;

— engine bleed valve (HP/IP valves);;

— fan-air pre-cooler;;

— temperature and pressure sensors.

(05)

I I . I Y I I Lo
{to-be-introduced-atalaterdate)

Interpret a basic pneumatic system schematic to the level of detail
as found in an FCOM.

(06)

Describe the cockpit indications for bleed air systems.

(07)

State Explain how the bleed air supply system is controlled and
monitored.

(08)

List State the following airbleed-air malfunctions:

— over-temperature;;
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— over-pressure;;
— low pressure;;
— overheat/duct leak;;
and describe the potential consequences.
021 06 02 00 Helicopter: air-conditioning systems
021 06 02 01 Types, system components, design, operation, degraded modes
of operation, indications and warnings
(01) Describe the purpose of an air-conditioning system. X X X
(02) Explain how an air-conditioning system is controlled. X X X
(03) Describe the vapour cycle air-conditioning system including system X X X
components, design, operation, degraded modes of operation and
system malfunction indications.
(04) Identify the following components from a diagram of an air- X X X
conditioning system and describe the operating principle and
function:
— air-cycle machine (pack, bootstrap system);
— pack-cooling fan;
— water separator;
— mixing valves;
—  flow-control valves;
— isolation valves;
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— recirculation fans;
— filters for recirculation;
— temperature sensors.
(05) List and describe the controls, indications and warnings related to X X X
an air-conditioning system.
021 06 03 00 Aeroplane: pressurisation and air-conditioning system
021 06 03 01 System components, design, operation, degraded modes of
operation, indications and warnings
(01) State Explain that a pressurisation and an air-conditioning system| X X
of an aeroplane controls:
— ventilation;;
— temperature;;
— pressure.
(02) State Explain how thatin-general humidity is et controlled. X X
(03) Explain that the following components constitute a pressurisation| X X
system:
— pneumatic system as the power source;
— outflow valve;
— outflow valve actuator;
— pressure controller;
— excessive differential pressure-relief valve;
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— negative differential pressure-relief valve.

(04)

Explain that the following components constitute an
air-conditioning system and describe their operating principles and
function:

— air-cycle machine (pack, bootstrap system);
— pack-cooling fan;

— water separator;

— mixing valves;

— flow-control valves (outflow valve);

— isolation valves;

— rame-air valve;

— recirculation fans;

— filters for recirculated air;

— temperature sensors.

Remark: The bootstrap system is the only air-conditioning system
considered for Part-FCL aeroplane examinations.

(05)

Describe the use of hot trim air.

(06)

Define the following terms:
— cabin altitude;
— cabin vertical speed;

— differential pressure;
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— ground pressurisation.
(07) Describe the operating principle of a pressurisation system. X X
(08) Describe the emergency operation by manual setting of the| X X
outflow valve position.
(09) Describe the working principle of an electronic cabin-pressure| X X
controller.
(20) State how the maximum operating altitude is determined. X X
(12) State Explain: X X
— why the maximum allowed value of cabin altitude is limited;
— a typical value of maximum differential pressure for large
transport aeroplanes {8-te-9-psi};
— the relation between cabin altitude, the maximum differential
pressure and maximum aeroplane operating altitude.
(12) X X
Explain the typical warning on a transport category aircraft when
cabin altitude exceeds 10 000 ft.
(23) List and interpret typical the indications of the pressurisation| X X
system.
(14) Describe the main operational differences between a bleed-air-| X X
driven air-conditioning system and an electrically driven air-
conditioning system as found on aircraft without engine bleed air
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system.
021 07 00 00 ANTI-ICING AND DE-ICING SYSTEMS
021 07 01 00 Types, design; operation, indications and—warnings,—eperational
limitati
021 070101 Types, design, operation, indications and warnings, operational
limitations
(01) Explain the concepts of anti-icing and de-icing and-anti-icing. X X X X X
(02) Name the components of an aircraft which can be protected from| X X X X X
ice accretion.
(03) State that on some aeroplanes the tail does not have an ice-| X X
protection system.
(04) State the different types of anti-icing/de-icing systems and| X X X X X
describe their operating principle: fhetair-electrical,fluid}
— hot air;
— electrical;
—  fluid.
(06) Describe the operating principle of the inflatable boot de-icing| X X
system.
021 07 02 00 Ice warning systems:+types,-operation,and-indications
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021 0702 01 Types, operation, and indications
(01) Describe the different operating principles of the following ice| X X
detectors:
— mechanical systems using air pressure;
— electromechanical systems using resonance frequencies.
(02) Describe the principle of operation of ice warning systems. X X
021 07 03 00 Helicopter blade heating systems
021 07 03 01 Limitations
(01) Explain the limitations on blade heating and the fact that on some X X X
helicopters the heating does not heat all the main-rotor blades at
the same time.
021 08 00 00 FUEL SYSTEM
021 08 01 00 Piston engine
021080101 Fuel: types, characteristics, limitations
(01) State the types of fuel used by a piston engine {diesebl-AVGAS;| X X X X X
MOGAS)} and their associated limitations:
— diesel;;
— JET-A1 (for high-compression engines);
—  AVGAS;;
— MOGAS.
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(02)

State the main characteristics of these fuels and give typical values
regarding their flash points, freezing points and density.

X

02108 01 02

Design, operation, system components, indications

(01)

State the tasks of the fuel system.

(02)

Name the following main components of a fuel system, and state
their location and their function.

— lines;

—  boost pump;

— pressure valves;

— filter, strainer;

— tanks (wing, tip, fuselage);
— vent system;

— sump;

— drain;

— fuel-quantity sensor;

—  fuel temperature sensor.

(03)

Describe a gravity fuel feed system and a pressure feed fuel
system.

(04)

Describe the construction of the different types of fuel tanks and
state their advantages and disadvantages:

— drum tank;;

Page 153 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL| CPL | ATPL/ | ATPL | CPL and EIR
IR
— bladder tank;;
— integral tank.
(05) Explain the function of cross-feed. X X X X X
(06) Define the term ‘unusable fuel’. X X X X X
(07) List the following parameters that are monitored for the fuel| X X X X X
system:
— fuel quantity (low-level warning);
—  fuel temperature.
021 08 02 00 Turbine engine
02108 02 01 Fuel: types, characteristics, limitations
(01) State the types of fuel used by a gas turbine engine: JEF-AJEF-AL; | X X X X X
JEF-B}
—  JET-A;
— JET-Al;
— JET-B.
(02) State the main characteristics of these fuels and give typical values| X X X X X
regarding their flash points, freezing points and density.
(03) State the existence of additives for freezing. X X X X X
02108 0202 Design, operation, system components, indications
(01) State-the-tasks Explain the function of the fuel system: X X X X X
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Lo{62}

\ I . £ o fuel ’ I hei
— lines;

— centrifugal boost pump;

— pressure valves;

— fuel shut-off valve;

— filter, strainer;

— tanks (wing, tip, fuselage, tail);
— bafflers/baffles;

—  sump;

— vent system;

— drain;

—  fuel-quantity sensor;

—  fuel-temperature sensor;

— refuelling/defuelling system;

—  fuel dump/jettison system.

X

(02)

Name the main components of the fuel system and state their
location and their function:

—  trim fuel tanks;
— bafflers;

— refuelling/defuelling system;
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—  fuel dump/jettison system.
Remark: For completion of list, please see 021 08 01 02 02.
(03) tnterpretthe-fuel-system-schematicappended-tothese los: X X X X X
Interpret a typical fuel system schematic to the level of detail as
found in an aircraft FCOM.
(04) Explain the limitations in the event of loss of booster pump fuel| X X X X X
pressure.
heirad licad :
—  drumtank
—  bladdertank;
—  integrabtank:
o074 Befine-theterm-‘unusablefuels X X X X X
Lo{08)} Describe the use and purpose of drip sticks (manual magnetic| X X X X X
indicators) (may also be known as dip stick or drop stick).
(09) Explain the considerations for fitting a fuel dump/jettison system| X X X X X
and, if fitted, its function.
system:
—  fuelguantity {low-level warning);

Page 156 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL| CPL | ATPL/ | ATPL | CPL and EIR
IR
—  fueHtemperature:
021 09 00 00 ELECTRICS
For any reference to the direction of current flow, the
conventional current flow shall be used, i.e. from positive to
negative.
021 09 01 00 General, definitions, basic applications: circuit breakers, logic
circuits.
021090101 Static electricity
(01) Explain static electricity and describe the flying conditions where| X X X X X
aircraft are most susceptible to build-up of static electricity.
(02) Deseribe-a-static dischargerand-explainitspurpose: X X X X X
Describe a static discharger and explain the following:
— its purpose;
— typical locations;
— pilot’s role of observing it during pre-flight inspection.
(03) Explain why an aircraft must first be grounded before| X X X X X
refuelling/defuelling.
(04) Explain the reason for electrical bonding. X X X X X
021090102 Direct current (DC)
(01) State-thata-currentcan-onlyflow-ina-closedcircuit: X X X X X
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Explain the term ‘direct current’ (DC), and state that current can
only flow in a closed circuit.
(02) X | Explain the basic principles of conductivity and give examples of| X X X X X
conductors, semiconductors and insulators.
(03) State-the-operatingprinciple-of-mechanical-{togglerockerpush| X X X X X
Describe the difference in use of the following mechanical
switches and explain the difference in observing their state (e.g.
ON/OFF) and why some switches are guarded:
— toggle switch;
— rocker switch;
— pushbutton switch;
— rotary switch.
(04) ‘ e i . X | X X X X
measurement:
Define voltage and current, and state their unit of measurement.
(05) X | Explain Ohm’s law in qualitative terms. X X X X X
(06) X | Explain the effect on total resistance when resistors are connected| X X X X X
in series or in parallel.
(07) X |State that resistances can have a positive or a negative| X X X X X
temperature coefficient (PTC/NTC) and state their use.
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(08) Pefine"clectrical-workand-powerin—gualitotiveterms—and-state | X X X X X
the-unitefmeasurement:
Define electrical power and state the unit of measurement.
I lai e ith the aid_of the | ‘
{ElectromeotiveForce(EMFEY-
{40} X d i - X X * * *
as-a-storage-device:
021 09 01 03 Alternating current (AC)
(01) X | Explaintheterm-‘alternatingcurrent {ACk X X X X X
Explain the term ‘alternating current’ (AC), and compare its use to
DC with regard to complexity.
(02) Define the term-‘phase’ X X X X X
Define the term ‘phase’, and explain the basic principle of single-
phase and three-phase AC.
(03) Explain-the-principle-of single-ghase-and-three-phase-ACand-state X X X X X
. i the aircraft
State that aircraft can use single-phase or three-phase AC.
(04) Define“frequency’—in—gualitative—terms—and-state—the—unitof | X X X X X
measurement:
Define frequency and state the unit of measurement.

Page 159 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL| CPL | ATPL/ | ATPL | CPL and EIR
IR
(06) X | Define ‘phase shift’ in qualitative terms. X X X X X
021 09 01 04 Resistors,-capacitors-inductance-coil Intentionally left blank
Lo{o1) X | % X X X
o602} % % * * *
Lo{03) X | % X X X
021 09 01 05 Permanent-magnets Intentionally left blank
. I ! insidetl .
021 09 01 06 Electromagnetism
(01) State that an electrical current produces a magnetic field and| X X X X X
fine the directi £ that fiald,
(02) Describe how the strength of the magnetic field changes with the| X X X X X
magnitude of the current ifsupported-byaferromagneticcore.
(03) Explain the purpose and the working principle of a solenoid. X X X X X
(04) Explain the purpose and the working principle of a relay. X X X X X
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(05) Explain the principle of electromagnetic induction and how two| X X X X X
electrical components or systems may affect each another through
this principle.

LO-{06} List the parametersaffecting the inductance of acoik: % % % % %

021 09 01 07 Circuit breakers-protection

(01) Explain the eperating working principle of a fuse and a circuit| X X X X X
breaker.

(02) Explain how a fuse is rated. X X X X X
breaker:

(04) List the following differenttypes-ofeircuitbreakers: X X X X X
Describe the principal difference between the following types of
circuit breakers:
— thermal circuit breaker sensing magnitude of current;
— magnetic circuit breaker sensing direction of current.

(05) Describe how circuit breakers may be used to reset aircraft| X X X X X
systems/computers in the event of system failure (when part of a
described procedure).

(06) Explain a short circuit in practical terms using Ohm’s Law, power| X X X X X
and energy expressions highlighting the risk of fire due to power
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transfer and extreme energy dissipation.
(06) Explain the risk of fire resulting from excessive heat in a circuit| X X X X X
subjected to overcurrent.
(07) Explain that overcurrent situations may be transient. X X X X X
(08) Explain the hazards of multiple resets of a circuit breaker or the| X X X X X
use of incorrect fuse rating when replacing blown fuses.
021 09 01 08 Semiconductors and logic circuits
(01) State—the differences—between semiconductor materials—and| X X X X X
Describe the effect of temperature on semiconductors with regard
to function and longevity of the component.
I lirmitin.
lLification.
(04) Explain Describe the following five basic logic functions, as used in| X X X X X
aircraft FCOM documentation, and recognise their schematic
symbols according to the ANSI/MIL standard: AND-OR-NOTNOR
anrd-NAND-
— AND,;
- ORIi
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—  NOT,;
— NORj;
—  NAND.

Describe thei tod svrmbols.

(06)

locie di : bination of these furctions.

Interpret a typical logic circuit schematic to the level of detail as
found in an aircraft FCOM.

021 09 02 00

Batteries

0210902 01

Types, characteristics and limitations

(01)

State the function of an aircraft battery.

(02)

Name the types of rechargeable batteries used in aircraft-:
— lead-acid;

— nickel-cadmium;

— lithium-ion;

—  lithium-polymer.

(03)

Compare lead-acid—and—nickel-cadmivm—{Ni-Cd}—batteries the
different battery types with respect to: weight—voltage,—load
reRaway-and-storage tife-

— load behaviour;

— charging characteristics;
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— risk of thermal runaway.
(04) Explain-thetermcellveltages X X X X X
Explain the term ‘cell voltage’ and describe how a battery may
consist of several cells that combined provide the desirable voltage
and capacity.
LO-{05} State-thata-batteryiscomposed-of severalcells: % % % % %
(06) Explain the difference between battery voltage and charging| X X X X X
voltage.
voltages:
(08) Define the term ‘capacity of batteries’ and state the unit of| X X X X X
measurement used.
(09) State the effect of temperature on battery capacity and| X X X X X
performance.
| . , . . el
(12) State that in the case of loss of all generated power (battery power| X X X X X
only) the remaining electrical power is time-limited.
(12) Explain how partiettarly lithium-type batteries pose a threat to| X X X X X
aircraft safety and what affects this risk:
— numbers of batteries aboard an aircraft including those
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brought on board by passengers;
— temperature, of both battery and environment;
— physical condition of the battery;
— battery charging.

(23) Describe how to contain a battery thermal runaway highlighting| X X X X X
the following:

— how one cell can affect the neighbouring cells;

— challenges if it happens in an aircraft during flight.

021 09 03 00 Generation

Remark: For standardisation purposes, the following standard| X X X X X
expressions are used:

— DCgenerator: produces DC output;

— DC alternator: produces AC, rectified by integrated rectifying
unit, the output is DC;

— DC alternator: producing a DC output by using a rectifier;
— ACgenerator: produces AC output;

— starter generator: integrated combination of a B€E generator
with-DC-eutput and a starter motor using-battery-DC;

— permanent magnet alternator/ generator: self-exciting AC

generator. producesACoutput-withoutfield-excitation-using-a
permanent-magnet

021090301 DC generation
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(01) Describe the basic working principle of a simple DC generator or| X X X X X
DC alternator and-name-its-main-components.
o602} % % % * X%
LO{03) X | % X % X
(04) Explain the principle of voltage control and why it is required. X X X X X
(05) Explainwhy-reverse-eurrent flowfrom-the battery-tothe generater| X X X X X
must-beprevented-:
Explain the purpose of reverse current protection from the
battery/busbar to the alternator.
(06) Describe the basic operating principle of a starter generator and| X X X X X
state its purpose.
021 090302 AC generation
(01) Describe-the-components—of a-three-phase-ACgeneratorand-the| X X X X X
. inciole.
Describe the working principle of a brushless three-phase AC
generator.
(02) State that the generator field current is used to control voltage. X X X X X
(03) State-ih-gualitative terms-the relation-between-frequency-number| X X X X X
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of pole-pairsand-RPM-of a-three-phase generator:
State the relationship between output frequency and the RPM of
three-phase AC generator.

(04)

Explain the term “wid-frequency—generater ‘frequency wild

generator’.

(07)

List the following different power sources that can be used for an
aeroplane to drive an AC generator:

— engine;
— APU;

— RAT;

—  hydraulic.

(08)

List the following different power sources that can be used for a
helicopter to drive an AC generator:

— engine;
— APU;

— gearbox.

021090303

Constant sSpeed dBrive (CSD) and iintegrated dDrive gGenerator
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(IDG) systems:
(01) Describe the function ard-the-weorking-prineiple of a CSD. X X
(02) Explain the parameters of a CSD that are monitored. X X
(03) Describe the function ard-the-werking-prineiple of an IDG. X X
(04) Explain the consequences of a mechanical disconnection during| X X
flight for a CSD and an IDG.
(05) Explain that a CSD/IDG has its own, independent oil system and | X X
how a leak from this may appear as an engine oil leak
021 09 03 04 Transformers, transformer rectifier units (TRUs), static inverters
(01) State the function of a transformer and-its-operatingprinciple. X X X X X
(02) State—the function—of o TransformerRectifier Unit {TRU},—its| X X X X X
. inciol L I .
State the function of a TRU and its purpose, including type of
output.
(03) State-the function-of staticinverterstheiroperating principleand | X X X X X
the-voltage-output:
State the function of a static inverter and its purpose, including
type of output.
021 09 04 00 Distribution
021 09 04 01 General
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(01) Explain the function of a busbar bus{busbar}. X X X X X
(02) Describe the function of the following buses: X X X X X
—  mainbus;
—  tiebus;
—  essentialbus;
—  emergencybus;
—  groundbus;
—  batterybus;
— hot{battery}-bus;
— ACbus;
— DC bus;
— emergency AC or DC bus;
— essential AC or DC bus;
— battery bus;
— hot bus;
— ground servicing-or maintenance bus.
(03) State that the aircraft structure can be used as a part of the| X X X X X
electrical circuit (common earth) and explain the implications for
electrical bonding.
(04) Explain the function of external power. X X X X X
(05) State that a priority sequence exists between the different sources| X X X X X
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of electrical power on ground and in flight.

(06) tatroduee Explain the term ‘load sharing’. X X X X X
eperations:

(08) tatroduee Explain the term ‘load shedding’. X X X X X

(09) ExplainthatanACload-can-beshedincaseof generatoroverload: | X X X X X
Describe typical systems that can be shed in the event of a supply
failure, such as passenger entertainment system and galley power.

(20) tnterpretan-electrical-system-schematic {appendedtothese LOs) X X X X X
Interpret a typical electrical system schematic to the level of detail
as found in an aircraft FCOM.

(21) Explain the difference between a supply (e.g. generator) failure| X X X X X
and a bus failure, and the operating consequences of either.

021 09 04 02 DC distribution

(01) Describe a simple DC electrical system of a single-engine aircraft. X X X X X

(02) Describe a DC electrical system of a multi-engine aircraft| X X X X X
(CS-23/CS-27) including the distribution consequences of loss of
generator(s) or bus failure.

(03) Describe the DC part of an electrical system of a transport aircraft| X X X X X
(CS-25/CS-29) including the distribution consequences of loss of
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DC supply or bus failure.

(04) Give examples of DC consumers. X X X X X

021 09 04 03 AC distribution

(01) Describe-the-AC-electrical-system-—of a-transportaireraft for-split| X X X X X
and-paralleloperation:

Explain the difference in the principle of operation for a split AC
electrical system and a parallel AC electrical system.

(02) Describe-the distribution-conseguencesof: X X X X X

Describe the following distribution consequences:
— power transfer between different power supplies;
— power transfer in the event of a supply failure;

— loss of all normal AC supplies.

(03) Give examples of AC consumers. X X X X X
(04) Explain the conditions to be met for paralleling AC generators. X X X X X
(05) Explain-the terms‘real-andreactive loads’ X X X X X

State that volt-ampere (VA) is the unit for total power consumed in

an AC system.
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{86} % Stotethotthe offect of realond-resetive Joadsarecompensated | X% % % % %
forin-thecaseof paralleled-ACgenerators:
021 09 04 04 Electrical load management and monitoring systems: automatic

generators and bus switching during normal and failure
operation, indications and warnings

(01) Give examples of system control, monitoring and annunciators| X X X X X
using the following terms:

— generator control unit (GCU) for monitoring generator output
and providing network protection;

— exciter contactor/breaker/relay for control of generator
exciter field;

— generator contactor/breaker/relay for connecting the
generator to the network;

— bus-tie contactor/breaker/relay for connecting busbars
together;

— generator switch on the flight deck for manual control of
exciter contactor;

— IDG/CSD disconnect switch on the flight deck for mechanical
disconnection of the generator;

—  bus-tie switch on the flight deck with AUTO and OFF positions
only.

(02)
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Describe, for normal and degraded modes of operation, the
following functions of an electrical load management system on
ground and in flight using the terms in 021 09 04 04 (01):

— distribution;

— monitoring;

— protection in the event of incorrect voltage;
— protection in the event of incorrect frequency;

— protection in the event of a differential fault.

(04)

5 el I . . .

Describe the requirement for monitoring the aircraft batteries.

(05)
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Explain the importance of monitoring the temperature of nickel-
cadmium and lithium-type batteries.
(06) Interpret various different ammeter indications of an ammeter| X X X X X
which monitors the charge current of the battery.
021 09 05 00 Electrical motors
021 09 05 01 General
(01) X |State that the purpose of an electrical motor is to convert electrical | X X X X X
energy into mechanical energy.
(02) State that because of the similarity in design, a generator and an| X X X X X
electrical motor may be combined into a starter generator.
(03) Explain that the size of the engine determines how much energy is
required for starting, and state the following:
— small turbine engines may be able to use the battery for a
very limited number of start attempts;
— large turbine engines require one or more power sources,
either external or on-board.
021 09 05 02 Operating principle
(01) Explain—the-operating principle—of an—electric motoras-beingan X X X X X
loctrical . I insid e fiald ¢
4 | ol v (EME)4 _
Describe how the torque of an electrical motor is determined by
the supplied voltage and current and the resulting magnetic fields
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within the engine.
(02) X |State that electrical motors can be either AC or DCtype. X X X X X
(03) Explain the consequences of the following: X X X X X
— rotor seizure;
— rotor runaway.
021 09 05 03 Components
(01) X | Name the following components of an electrical motor and-explain| X X X X X
theirfunction:
— rotor (rotating part of an electrical motor);
— stator (stationary part of an electrical motor).
021 1000 00 PISTON ENGINES
Remark: This topic includes diesel engines and petrol engines.
021 1001 00 General
021100101 Types of internal-combustion engines: basic principles, definitions
(01) Define the following terms and expressions: X X X X X
—  RPMrpm;
— torque;
— mManifold aAbsolute pRressure (MAP);
— power output;
— specific fuel consumption;
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— hanical i - | i : I -
tfici ;
— compression ratio, clearance volume, swept (displaced)
volume, total volume.
021100102 Engine: design, operation, components and-materials
(01) Describe—thefollo X | X X X X

funetion: Describe the basic operating principle of a piston engine:
— crankcase;;

— crankshaft;

— connecting rody;
— piston;;

— piston pin;;

— piston rings;;

— cylindery;

— cylinder head;;
— valves;;

— valve springs;;
— pushrod;;

— camshaft;;

— rocker armj;;
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— camshaft geary;

—  bearings.

—  camshaft:

(03)

Name and identify the various types of engine design with regard
to cylinder arrangement and their advantages/disadvantages;,suech

as:

— horizontally opposed;;
— inliney;

— radial;

— and working cycle (four stroke: petrol and diesel).

Deseribedt! I cheval " | the ienit]
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— e ho t I  tho tl ol oi -
eyele:
(06) Describe the differences between petrol engires and diesel| X X X X X
engines with respect to:
— means of ignition;
— maximum compression ratio;
— regulating air or mixture supply to the cylinder;
—  specificpoweroutput-tkWike);
—  thermalefficieney;
— pollution from the exhaust.
0211002 00 Fuel
021 1002 01 Types, grades, characteristics, limitations
(01) Name the type of fuel used for petrol engines including its colour| X X X X X
(AVGAS);
— 100 (green);
— 100LL (blue).
(02) Name-thetypesoffuelused-fordieselenginestkeroseneordiesel: X X X X X
Name the type of fuel normally used for aviation diesel engines
(JET-A1).
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(03) X | Define the term ‘octane rating’. X X X X X
Lo(04) 5 . I busti . . . linder_f ¥ ¥ X X X
i he fuelairmi ; | ines.
(06) Define the term ‘detonation’ and describe the causes and effects of| X X X X X
detonation for both petrol and diesel engines.
(07) Define the term ‘pre-ignition” and describe the causes and effects| X X X X X
of pre-ignition for both petrol and diesel engines.
(08) Identify the conditions and power settings that promote| X X X X X
detonation for petrol engines.
(09) Describe how detonation in petrol engines is recognised. X X X X X
(12) Describe the method and occasions for checking the fuel for water| X X X X X
content.
(12) State the typical value of fuel density for aviation gasoline and| X X X X X
diesel fuel.
(23) Explain volatility, viscosity and vapour locking for petrol and diesel| X X X X X
fuels.
021 1003 00 Engine fuel pumps
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021100301 Engine-driven fuel pump

(01) Deseribe Explain the need for a separate engine-driven fuel pump. X X X X X
— Ggeartype;
—  vanetbype:

0211004 00 Carburettor/injection system

021 1004 01 Carburettor: design, operation, degraded modes of operation,
indications and warnings

(01) State the purpose of a carburettor. X X X X X

(02) Describe the operating principle of the simple float chamber| X X X X X
carburettor.

(04) Describe the methods of obtaining mixture control over the whole| X X X X X
operating engine power setting range (compensation jet, diffuser).

(05) Describe the methods of obtaining mixture control over the whole| X X X X X
operating altitude range.

(06) Explain the purpose and the operating principle of an accelerator| X X X X X
pump.

(07) Explain the purpose of power enrichment. X X X X X

(08) Describe the function of the carburettor heat system. X X X X X
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(09) Explain the effect of carburettor heat on mixture ratio and power| X X X X X
output.
(20) Explain the purpose and the operating principle of a primer pump. | X X X X X
(12) Discuss other methods for priming an engine (acceleration pumps).| X X X X X
(12) Explain the danger of carburettor fire, including corrective| X X X X X
measures.
021100402 Injection: design, operation, degraded modes of operation,
indications and warnings
| ontlicht aircraftoi - ith the aid-of
(02) Explain the advantages and difference in operation of an injection| X X X X X
system compared with a carburettor system.
ifold valve, the discl I ol f .
he fueliniaeti : | ines.
LO(06) . . he iniect] £ o diecel . I i M M X X X
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: -  the followd :
—  Hhiat fueliniceti '_
. iLprinciple:
—  fuelinjectors:

0211004 03 Icing

(01) Describe the causes and effects of carburettor icing and the action| X X X X X
to be taken if carburettor icing is suspected.

(02) Name the meteorological conditions under which carburettor icing| X X X X X
may occur.

(03) Describe the indications of the presence of carburettor icing| X X
forwith both a fixed pitch and a constant speed propeller.

(04) Describe the indications of the presence of carburettor icing X X X
forwith a helicopter.

(05) Describe the indications that will occur upon selection of| X X X X X
carburettor heat depending on whether ice is present or not.

(06) Explain the reason for the use of alternate air on fuel injection| X X X X X
systems and describe its operating principle.

(07) State the meteorological conditions under which induction-system| X X X X X
icing may occur.

0211005 00 Cooling systems
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021 1005 01 Design, operation, indications and warnings

(01) Specify the reasons for cooling a piston engine. X X X X X

(02) Describe the design features to enhance cylinder air cooling for| X X
aeroplanes.

(03) Describe the design features to enhance cylinder air cooling for X X X
helicopters (e.g. engine-driven impeller and scroll assembly,
baffles).

(04) Compare the advantages—of differences between liquid- and air-| X X X X X
cooling systems.

(05) Identify the cylinder head temperature indication to monitor| X X X X X
engine cooling.

(06) Describe the function and the operation of cowl flaps. X X

021 10 06 00 Lubrication systems

021 10 06 01 Lubricants: characteristics, limitations

(01) Describe the term ‘viscosity’ including the effect of temperature. X X X X X

(02) Describe the viscosity grade numbering system used in aviation. X X X X X

021 1006 02 Design, operation, indications and warnings

(01) State the functions of a piston-engine lubrication system. X X X X X

(02) Describe the working principle of a dry-sump lubrication system| X X X X X
and describe the functions of the following components:
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— oil tank (reservoir) and its internal components: hot well, de-
aerator, vent, expansion space;

— check valve (non-return valve);

— pressure pump and pressure-relief valve;

— scavenge pump;

— filters (suction, pressure and scavenge);

— oil cooler;

— oil cooler bypass valve (anti-surge and thermostatic);

— pressure and temperature sensors;

— lines.
(03) Describe a wet-sump lubrication system. X X X X X
(04) State the differences between a wet- and a dry-sump lubrication| X X X X X

system and their advantages and disadvantages.

LO-(05) State the advantages/disadvantages-of each-system- * * X X X
(06) List the following factors that influence oil consumption: X X X X X
— oil grade;;

— cylinder and piston wears;;

— condition of piston rings.

(07) Describe the interaction between oil pressure, oil temperature and| X X X X X
oil quantity.
0211007 00 Ignition circuits
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021 1007 01

Design, operation

(01)

Describe the working principle of a magneto-ignition system and
the functions of the following components:

— magneto;;

— contact-breaker points;;
— capacitor (condenser);
— coils or windings;;

— ignition switches;;

— distributory;

—  spark plug;;

— high-tension (HT) cable.

(02)

State why piston engines are equipped with two electrically
independent ignition systems.

(03)

State the function and operating principle of the following
methods of spark augmentation:

— starter vibrator (booster coil)-;

— impulse-start coupling.

(04)

State the function and operating principle of the following
methods of spark augmentation:

—  starter vibrator (booster coil);

— both magnetos live.
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(05) Explain the function of the magneto check. X X X X X
to-{o6} State-the reasonsforusing the correct temperaturegrade fora| X X X X X
spark-phig:
Lo (07) Exolainthe f . £ anition timi . ¥ M X X X
(08) Explain how combustion is initiated in diesel engines. X X X X X
021 1008 00 Mixture
021 1008 01 Definition, characteristic = mixtures, control instruments,
associated control levers, indications
(01) Define the following terms: X X X X X
—  mixture;;
— chemically correct ratio (stoichiometric)-;
— best power ratioj;
— lean (weak) mixture (lean or rich side of the exhaust gas
temperature (EGT) top)-;
— rich mixture.
(02) State the typical fuel-to-air ratio values or range of values for the| X X X X X
above mixtures.
(03) Describe the advantages and disadvantages of weak and rich| X X X X X
mixtures.
(04) Describe the relation between engine-specific fuel consumption| X X X X X
and mixture ratio.
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(05) Describe the use of the exhaust gas temperature as an aid to| X X X X X

mixture-setting.

(06) Explain the relation between mixture ratio, cylinder head| X X X X X
temperature, detonation and pre-ignition.

(07) Explain the absence of mixture control in diesel engines. X X X X X
021 1009 00 Aeroplane: propellers
021 1009 01 Definitions, general

Remark: Definitions and aerodynamic concepts are detailed in| X X

Ssubject 081 ‘Principles of flight (aeroplane)’, Ttopic 07
(Propellers), but need to be appreciated for this Ssubject as well.

021100902 Constant-speed propeller: design, operation, system components

(01) Describe the operating principle of a constant-speed propeller| X X
system under normal flight operations with the aid of a schematic.

(02) Explain the need for a Manifeld-Abselute-Pressure{MAP} indicator| X X

to control the power setting with a constant-speed propeller.

(03) State the purpose of a torque-meter. X X

(04) State the purpose and describe the operation of a low-pitch stop| X X
(centrifugal latch).

(05) Describe the operating principle of a single-acting and a double-| X X
acting variable pitch propeller for single- and multi-engine

aeroplanes.
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(06) Describe the function and the basic operating principle of| X X
synchronising and synchro-phasing systems.
(07) Explain the purpose and the basic operating principle of an auto-| X X
feathering system ineluding and unfeathering.
021 1009 03 Reduction gearing: design
(01) State the purpose of reduction gearing. X X
Lo(02) Exolaintl e ¢ desicnf et e X X
021 1009 04 Propeller handling: associated control levers, degraded modes of
operation, indications and warnings
(01) Describe the checks to be carried out on a constant-speed| X X
propeller system after engine start.
(02) Describe the operation of a constant-speed propeller system| X X
during flight at different true airspeeds (TAS) and RPM including an
overspeeding propeller.
(03) Describe the operating principle of a variable pitch propeller when| X X
feathering and unfeathering, including the operation of cockpit
controls.
(04) Describe the operating principle of a variable pitch propeller when| X X
reverse pitch is selected, including the operation of cockpit
controls.
(05) Describe the operation of the propeller levers during different| X X
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phases of flight.
021101000 Performance and engine handling
021101001 Performance
Lo{o4} : . ‘ X X % % 4
attitudes
(02) Describe the effect on power output of a petrol and diesel engine| X X X X X
taking into consideration the following parameters:
— ambient pressure, exhaust back pressure;
— temperature;
— density altitude;
—  humidity.
(03) Explain the term ‘normally aspirated engine’. X X X X X
(04) Power-augmentation devices: explain the requirement for power| X X X X X
augmentation (turbocharging) of a piston engine.
(05) Describe the function and the principle of operation of the| X X X X X
following main components of a turbocharger:
— turbine;;
—  compressory;
— waste gatey;
— waste-gate actuator.
—  abseolute-pressurecontroller;
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— densitycontroller;
—  differential-pressure-controler:
(06) Explain the difference between an altitude-boosted turbocharger| X X X X X
and a ground-boosted turbocharger.
(07) Explain turbo lag. X X X X X
(08) Define the term ‘critical altitude’. X X X X X
(090 Explain the function of an intercooler. X X X X X
(20) Define the terms “full-throttle height’ and ‘rated altitude’. X X X X X
021101002 Engine handling
(01) State the correct procedures for setting the engine controls when| X X X X X
increasing or decreasing power.
(02) Define the following terms: X X X X X
— take-off power;
— maximum continuous power.
(04) Describe the start problems associated with extreme cold weather.| X X X X X
(05) FADEC fora-piston-enginerTo-beintroduced-atalaterdate: X X X X X
Describe the principal difference between a full-authority digital
engine control (FADEC) system-controlled engine and traditional
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manual engine controls.

(06) Describe the engine controls available on the flight deck for a| X X X X X
FADEC-controlled engine.

(07) Explain that the FADEC has full authority of the control of all| X X X X X
engine parameters ensuring efficient and correct running of the
engine, including protection in the event of failure.

(08) Explain the need for FADEC redundancy with regard to power| X X X X X
supply and data input and output.

021 110000 TURBINE ENGINES

021110100 Basic principles

021110101 Basic generation of thrust and the thrust formula

(01) Describe how thrust is produced by a basic gas turbine engine. X X

(02) Describe the simple form of the thrust formula for a basic, straight| X X
turbejet engine and perform simple calculations (including
pressure thrust).

(03) State that thrust can be considered to remain approximately| X X
constant over the whole aeroplane subsonic speed range.

021110102 Design, types and components of turbine engines;cempenents

(01) List the main components of a basic gas turbine engine:: X X X X X
— inlety;

Page 191 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks

reference ATPL| CPL | ATPL/ | ATPL | CPL Ltz G

IR

— compressors;;

— combustion chamber;;

— turbine;;
— outlet.
(03) Describe the variation of static pressure, temperature and axial| X X X X X

velocity in a gas turbine engine under normal operating conditions
and with the aid of a working cycle diagram.

(04) Describe the differences between absolute, circumferential| X X X X X
(tangential) and axial velocity.

(05) List the different types of gas turbine engines: X X
— straight jet;

— turbofan;;
— turboprop.
(06) State that a gas turbine engine can have one or more spools. X X X X X
(07) Describe how thrust is produced by turbojet and turbofan engines. | X X
(08) Describe how power is produced by turboprop engines. X X
(09) Describe the term ‘equivalent horsepower’ (= thrust horsepower +| X X

shaft horsepower).

(20) Explain the principle of a free turbine or free-power turbine. X X X X X
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(12) Define the term ‘bypass ratio’ and perform simple calculations to| X X
determine it bypassratie.

(12) Define the terms ‘propulsive power’, ‘propulsive efficiency’,| X X
‘thermal efficiency’ and ‘total efficiency’.

(23) Describe the influence of compressor-pressure ratio on thermal| X X X X X
efficiency.

(24) Explain the variations of propulsive efficiency with forward speed| X X
for turbojet, turbofan and turboprop engines.

(15) Define the term ‘specific fuel consumption’ for turbojets and| X X
turboprops.

021110103 Coupled turbine engine: design, operation, components and
materials

(01) Name the main assembly parts of a coupled turbine engine and X X X
explain the its operation efthe-engine.

(02) Explain the limitations of the materials used with regard to X X X
maximum turbine temperature, engine and drive train torque
limits.

(03) Describe the possible effects on engine components when limits X X X
are exceeded.

(04) Explain that when engine limits are exceeded, this event must be X X X
reported.
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021 11 01 04 Free-turbine engine: design, components and materials
(01) Describe the design methods to keep the engine’s size small for X X X
installation in helicopters.
(02) List the main components of a free-turbine engine. X X X
(03) Describe how the power is developed by a turboshaft/free-turbine X X X
engine.
(04) Explain how the exhaust gas temperature is used to monitor X X X
turbine stress.
021110200 Main-engine components
021110201 Aeroplane: air intake
(01) State the functions of the engine air inlet/air intake. X X
(02) Describe the geometry of a subsonic (pitot-type) air inlet. X X
(03) Explain the gas-parameter changes in a subsonic air inlet at| X X
different flight speeds.
(04) Describe the reasons for, and the dangers of, the following| X X
operational problems concerning the engine air inlet:
— airflow separation;;
— inleticing;;
— inlet damage;;
— fForeign 0Bbject dBamage (FOD)-;
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— heavy in-flight turbulence.
021 110202 Compressor and diffuser
(01) State the purpose of the compressor. X X X X X
(02) Describe the working principle of a centrifugal and an axial flow| X X X X X
compressor.
(03) Name the following main components of a single stage and| X X X X X
describe their function for a centrifugal compressor:
— impeller;;
— diffuser.
(04) Name the following main components of a single stage and| X X X X X
describe their function for an axial compressor:
— rotor vanes;;
— stator vanes.
(05) Describe the gas-parameter changes in a compressor stage. X X X X X
(06) Define the term ‘pressure ratio’ and state a typical value for one| X X X X X
stage of a centrifugal and an axial flow compressor and for the
complete compressor.
(07) State the advantages and disadvantages of increasing the number| X X X X X
of stages in a centrifugal compressor.
(08) Explain the difference in sensitivity for Fereigh—ObjectDamage| X X X X X
{FOD} of a centrifugal compressor compared with an axial flow
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type.

(09) Explain the convergent air annulus through an axial flow| X X X X X
compressor.

(20) Describe the reason for twisting the compressor blades. X X X X X

(12) State the tasks of inlet guide vanes (IGVs). X X X X X

(12) State the reason for the clicking noise whilst the compressor slowly | X X X X X
rotates on the ground.

(23) State the advantages of increasing the number of spools. X X X X X

(14) Explain the implications of tip losses and describe the design| X X X X X
features to minimise the problem.

(15) Explain the problems of blade bending and flapping and describe| X X X X X
the design features to minimise the problem.

(16) Explain the following terms: X X X X X
— compressor stall;;
— engine surge.

(27) State the conditions that are possible causes of stall and surge. X X X X X

(18) Describe the indications of stall and surge. X X X X X

(19) Describe the design features used to minimise the occurrence of| X X X X X
stall and surge.

(20) Describe a compressor map (surge envelope) with RPM lines, stall| X X X X X
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limit, steady state line and acceleration line.
(212) Describe the function of the diffuser. X X X X X
021110203 Combustion chamber
(01) Define the purpose of the combustion chamber. X X X X X
(02) List the requirements for combustion. X X X X X
(03) Describe the working principle of a combustion chamber. X X X X X
(04) Explain the reason for reducing the airflow axial velocity at the| X X X X X
combustion chamber inlet (snout).
(05) State the function of the swirl vanes (swirler). X X X X X
(06) State the function of the drain valves. X X X X X
(07) Define the terms ‘primary airflow’ and ‘secondary airflow’, and| X X X X X
explain their purpose.
(08) Explain the following two mixture ratios: X X X X X
— primary airflow to fuely;
— total airflow (within the combustion chamber) to fuel.
(09) Describe the gas-parameter changes in the combustion chamber. X X X X X
(20) State a typical maximum value of the outlet temperature of the| X X X X X
combustion chamber.
(12) Describe the following types of combustion chambers and state| X X X X X
the differences between them:
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— cantype;
— can-annular, cannular or tubo-annular;
— annular;
— reverse-flow annular.
Lo-{42) X | % X X X
021 1102 04 Turbine
(01) Explain the purpose of a turbine in different types of gas turbine| X X X X X
engines.
(02) Describe the principles of operation of impulse, reaction and| X X X X X
impulse-reaction axial flow turbines.
(03) Name the main components of a turbine stage and their function. X X X X X
(04) Describe the working principle of a turbine. X X X X X
(05) Describe the gas-parameter changes in a turbine stage. X X X X X
(06) Describe the function and the working principle of active clearance| X X X X X
control.
(07) Describe the implications of tip losses and the means to minimise| X X X X X
them.
(08) Explain why the available engine thrust is limited by the turbine| X X % % %
inlet temperature.

Page 198 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 021 — AIRCRAFT GENERAL KNOWLEDGE — AIRFRAME, SYSTEMS AND POWER PLANT

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL| CPL | ATPL/ | ATPL | CPL and EIR
IR
(09) Explain the divergent gas-flow annulus through an axial-flow| X X X X X
turbine.
LO-{106} X X % % 4
(12) Explain the high mechanical-thermal stress in the turbine blades| X X X X X
and wheels/disksdises
o2} Explainthe term-‘creep X X X X X
021 110205 Aeroplane: exhaust
(01) Name the following main components of the exhaust unit and| X X
their function:
— jet pipey;
— propelling nozzley;
— exhaust cone.
(02) Describe the working principle of the exhaust unit. X X
(03) Describe the gas-parameter changes in the exhaust unit. X X
(04) Define the term ‘choked exhaust nozzle’ (not applicable to| X
turboprops).
(06) Explain how jet exhaust noise can be reduced. X X
021 110206 Helicopter: air intake
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(01) Name and explain the main task of the engine air intake. X X X
(02) Describe the use of a convergent air-intake ducting on helicopters. X X X
(03) Describe the reasons for and the dangers of the following X X X
operational problems concerning engine air intake:
— airflow separations;;
— intake icingy;
— intake damage;;
—  FODfereign-object-damage;;
— heavy in-flight turbulence.
(04) Describe the conditions and circumstances during ground X X X
operations when FOD fereigh—object—damage is most likely to
occur.
(05) Describe and explain the principles of air intake filter systems that X X X
can be fitted to some helicopters for operations in icing and sand
conditions.
(06) Describe the function of the heated pads on some helicopter air X X X
intakes.
021 1102 07 Helicopter: exhaust
to{eh % X X
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— exhausteone:
(02) Describe the working principle of the exhaust unit. X X X
(03) Describe the gas-parameter changes in the exhaust unit. X X X
0211103 00 Additional components and systems
021110301 Engine fuel system
(01) Name the main components of the engine fuel system and state| X X X X X
their function:
— filters;
— low-pressure (LP) pump;
— high-pressure (HP) pump;
—  fuel manifold;
— fuel nozzles;
—  HP fuel cock;
— fuel control; or
— hydromechanical unit.
(02) Name the two types of engine-driven high-pressure pumps, such| X X X X X
as:
— gear-type;
— swash plate-type.
(03) State the tasks of the fuel control unit. X X X X X
(04) List the possible input parameters to a fuel control unit to achieve| X X X X X
a given thrust/power setting.
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021110302

Engine control system

(01)

State the tasks of the engine control system.

(02)

List the following different types of engine control systems—{refer
AMC S £ 50 Engi | (1) Applicability) |
hei . . H } :
— hydromechanical {Main-Engine-Control {MEC));

— hydromechanical with a limited authority electronic

supervisor {PowerManagement System/Control {PMS/PMC));
— single-channel full-autherity—engine—contrel FADEC with

hydromechanical backup;

— dual-channel ful-autherity—electronic—engine—control FADEC
systerm with no backup or any other combination {FABEC).

(03)

Describe a FADEC as a full-authority dual-channel system including
functions such as an electronic engine control unit, wiring, sensors,
variable vanes, active clearance control, bleed configuration,
electrical signalling of thrust lever angle (TLA) (see also AMC to
CS-E-50), and an EGT protection function and engine overspeed.

(04)

Explain how redundancy is achieved by using more than one
channel in a FADEC system.

(05)

State the consequences of a FADEC single input data failure.

(06)

State that all input and output data areis checked by both channels
in a FADEC system.
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(07) State that a FADEC system uses its own sensors and that, in some| X X X
cases, also data from aircraft systems is used.
(08) State that a FADEC must have its own source of electrical power. X X X
021110303 Engine lubrication
(01) State the tasks of an engine lubrication system. X X
(02) Name the following main components of a lubrication system and| X X
state their function:
— oil tank and centrifugal breathers;;
— oil pumps (pressure and scavenge pumps)-;
— oil filters (including the bypass)-;
—  oil sumpsy;
— chip detectors;;
— coolers.
(03) Explain that each spool is fitted with at least one ball bearing and| X X
two or more roller bearings.
(04) Explain the use of compressor air in oil-sealing systems (e.g.| X X
labyrinth seals).
021110304 Engine auxiliary gearbox
(05) State the tasks of the auxiliary gearbox. X X
(06) Describe how the gearbox is driven and lubricated. X X
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021 11 03 05 Engine ignition
(01) State the task of the ignition system. X X
(02) Name the following main components of the ignition system and| X X
state their function::
— power sources;;
. N hanis_vil )
—  transformer;
—  diedes;
—  €apaciters;
_ i (higl ion{HT) )
— igniters.
(03) State why jet turbine engines are equipped with two electrically| X X
independent ignition systems.
(04) Explain the different modes of operation of the ignition system. X X
021 11 03 06 Engine starter
(01) Name the main components of the starting system and state their| X X
function.
(02) Explain the principle of a turbine engine start. X X
(03) Describe the following two types of starters: X X
— electric;
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— pneumatic.
(04) Describe a typical start sequence (on ground/in flight) for a| X X
turbofan.
(05) Define ‘self-sustaining RPM’. X X
021110307 Reverse thrust
(01) Name the following main components of a reverse-thrust system| X X
and state their function:
— reverse-thrust select levers;;
— power source (pneumatic or hydraulic);
— actuators;;
— doors;;
— annunciations.
(02) Explain the principle of a reverse-thrust system. X X
(03) Identify the advantages and disadvantages of using reverse thrust. | X X
(04) Describe and explain the following different types of thrust-| X X
reverser systems:
— hot-stream reverser;;
— clamshell or bucket-door system;
— cold-stream reverser (only turbofan engines)-;
— blocker doors;;
— cascade vanes.
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(05) Explain the implications of reversing the cold stream (fan reverser)| X X
only on a high bypass ratio engine.
(06) Describe the protection features against inadvertent thrust-| X X
reverse deployment in flight as present on most transport
aeroplanes.
(07) Describe the controls and indications provided for the thrust-| X X
reverser system.
021 1103 08 Helicopter specifics on design, operation and components for:
aAdditional components and systems such as lubrication system,
ignition circuit, starter, accessory gearbox
(01) State the task of the lubrication system. X X X
(02) List and describe the common helicopter lubrication systems. X X X
(03) Name the following main components of a helicopter lubrication X X X
system:
— reservoir;
—  pump assembly;
— external oil filter;
— magnetic chip detectors, electronic chip detectors;
— thermostatic oil coolers;
—  breather.
(04) Identify and name the components of a helicopter lubrication X X X
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system from a diagram.
(05) Identify the indications used to monitor a lubrication system X X X
including warning systems.
(06) Explain the differences and appropriate use of straight oil and X X X
compound oil, and describe the oil numbering system for aviation
use.
(07) Explain and describe the ignition circuit for engine start and engine X X X
relight facility when the selection is set for both automatic and
manual functions.
(08) Explain and describe the starter motor and the sequence of events X X X
when starting, and that for most helicopters the starter becomes
the generator after the starting sequence is over.
(09) Explain and describe why the engine drives the accessory gearbox. X X X
021110400 Engine operation and monitoring
021 11 04 01 General
(01) Explain the following aeroplane engine limitations ratings: X X
— take-off;;
— go-around;;
— maximum continuous thrust/powers;;
— maximum climb thrust/power.
(02) Explain spool-up time. X X X X X
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(03) Explain the reason for the difference between ground and| X X

approach flight idle values (RPM).

(04) State the parameters that can be used for setting and monitoring| X X X X X
the thrust/power.
(05) Describe the terms ‘alpha range’, ‘beta range’ and ‘reverse thrust’| X X

as applied to a turboprop power lever.

(06) Explain the dangers of inadvertent beta-range selection in flight for| X X
a turboprop.

(07) Explain the purpose of engine trending. X X % %

(08) Explain how the exhaust gas temperature is used to monitor| X X X X X
turbine stress.

(09) Describe the effect of engine acceleration and deceleration on the| X X X X
EGT.
(20) Describe the possible effects on engine components when EGT| X X X X X

limits are exceeded.

(12) Explain why engine-limit exceedances must be reported. X X X X X

(22) Explain the limitations on the use of the thrust-reverser system at| X X X
low forward speed.

(23) Explain the term ‘engine seizure’. X X X X X

(14) State the possible causes of engine seizure and explain their| X X X X X

preve ntative measures.
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(15) Bxplain-thereasontforthe differencein-the pressuresofthefuel| X X X X X
Describe the potential consequences of a leak in the following
two designs of fuel and oil heat exchanger:
— oil pressure higher than fuel pressure with oil leaking into the
fuel system, potentially affecting the combustion and running
of the engine;
fuel pressure higher than oil pressure with fuel leaking into the
oil system, potentially increasing the risk of a fire due to fuel
entering warm parts of the engine that should be free from
fuel.
(16) Explain oil-filter clogging (blockage) and the implications for the| X X X X X
lubrication system.
(27) Give examples of monitoring instruments of an engine. X X X X X
(18) Describe how to identify and assess engine damage based on| X X X X X
instrument indications.
021 11 04 02 Starting malfunctions
(01) Describe the indications and the possible causes of the following| X X
aeroplane starting malfunctions:
— false (dry or wet) start;;
— tailpipe fire (torching);
— hot start;
— abortive (hung) start;;
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— no N1 rotation;;
— no FADEC indications.
(02) Describe the indications and the possible causes of the following X X X
helicopter starting malfunctions:
— false (dry or wet) start;;
— tailpipe fire (torching)-;
— hot start;;
— abortive (hung) start;;
— no N1 rotation;;
— freewheel failure-,
— no FADEC indications.
Lo{03} — noFADECindications: * X
021 11 04 03 Relight envelope
(01) Explain the relight envelope. X X
021110500 Performance aspects
021 110501 Thrust, performance aspects, and limitations
(01) Describe the variation of thrust and specific fuel consumption with| X X
altitude at constant TAS.
(02) Describe the variation of thrust and specific fuel consumption with| X X
TAS at constant altitude.
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(03) Explain the term ‘flat-rated engine’ by describing the change of| X X
take-off thrust, turbine inlet temperature and engine RPM with
outside air temperature (OAT).
(04) Define the term ‘eEngine pRressure rRatio’ (EPR). X X
(05) Explain the use of reduced (flexible) and derated thrust for take-| X X
off, and explain the advantages and disadvantages when
compared with a full-rated take-off.
(06) Describe the effects of use of bleed air on RPM, EGT, thrust and| X X
specific fuel consumption.
021 11 0502 Helicopter engine ratings, engine performance and limitations,
engine handling: torque, performance aspects; engine-handling
and limitations-
(01) Describe engine rating torque limits for take-off, transient and X X X
maximum continuous.
(02) Describe turbine outlet temperature (TOT) limits for take-off. X X X
(03) Explain why TOT is a limiting factor for helicopter performance. X X X
(04) Describe and explain the relationship between maximum torque X X X
available and density altitude, which leads to decreasing torque
available with the increase of density altitude.
(05) Explain that hovering downwind, on some helicopters will X X X
noticeably increase the engine TOT.
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(06) Explain the reason why the engine performance is less when X X X
aircraft accessories—are—switched-en; (i.e. anti-ice, heating, hoist,
filters:) are switched on.

(07) Describe the effects of use of bleed air on engine parameters. X X X

(08) Explain that on some helicopter exceeding the TOT limit may cause X X X
the main rotor to droop (slow down).

(09) Describe overtorquing and explain the consequences. X X X

021 11 06 00 Auxiliary pRower ubnit (APU)

021 1106 01 Design, operation, functions, operational limitations

(01) State that an APU is a gas turbine engine and list its tasks. X X X

(02) State the difference between the two types of APU inlets. X X X

(03) Define ‘maximum operating and maximum starting altitude’. X X X

(04) Name the typical APU control and monitoring instruments. X X X

(05) Describe the APU’s automatic shutdown protection. X X X

021 12 00 00 PROTECTION AND DETECTION SYSTEMS

021 12 01 00 Smoke detection

021120101 Types, design, operation, indications and warnings

(01) Explain the operating principle of the following types of smoke| X X X X X
detection sensors:
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— optical;
— ionising.
(02) Give an example of warnings, indications and function tests. X X X X X
021 12 02 00 Fire-protection systems
021 1202 01 Fire extinguishing (engine and cargo compartments)
(01) Explain the operating principle of a built-in fire-extinguishing| X X X X X
system and describe its components.
(02) State that two discharges must be provided for each engine| X X
(see CS-25.1195(c) Fire-extinguisher systems).
021120202 Fire detection
(01) Explain the following principles involved in fire detection: X X X X X
— resistance and capacitance;;
— gas pressure.
(02) Explain fire-detection applications such as: X X X X X
— bimetallic;
— continuous loop;;
— gaseous loop (gas-filled detectors).
(03) Explain why generally double-loop systems are used. X X X X X
(04) Give an example of warnings, indications and function tests of a| X X X X X
fire-protection system.
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021120300 Rain-protection system
021120301 Principle and method of operation
(01) Explain the principle and method of operation of the following| X X
windshield rain-protectinagon systems for an aeroplane:
— wipers;;
— liquids (rain-repellent)-;
— coating.
(02) Explain the principle and method of operation of wipers for a X X X
helicopter.
021 13 00 00 OXYGEN SYSTEMS
021130100 Cockpit, portable and chemical oxygen systems
021130101 Operating principles, actuation methods, comparison
(01) Describe the basic operating principle of a cockpit oxygen system| X X
and describe the following different modes of operation:
— normal (diluter demand);
— 100 %5;
— emergency.
(02) Describe the operating principle and the purposes of the following| X X
two portable oxygen systems:
— smoke hood,
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— portable bottle.
(03) Describe the following two oxygen systems that can be used to| X X
supply oxygen to passengers:
— fixed system (chemical oxygen generator or gaseous system);
— portable.
(04) Describe the actuation methods (automatic and manual) and the| X X
functioning of a passenger oxygen mask.
(05) Compare chemical oxygen generators to gaseous systems with| X X
respect to:
—  capacity;
— flow regulation.
(06) State the dangers of grease or oil related to the use of oxygen| X X
systems.
021 14 00 00 HELICOPTER: MISCELLANEOUS SYSTEMS
021140100 Variable rotor speed, active vibration suppression, night-vision
goggles (NVG)
0211401 Variable rotor speed
0001
Lo{01)} Eeplain—the—systemawhen—pﬂe%s—eaﬂ—’beep%he—NR—an—addmenaJ % % %
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- — | cafor.
(02) Explain the system for ‘beeping’ the NR Nk to its upper limit te X X X
enablesafertake-off.
021 14 6200 Active vibration suppression
0102
(01) Explain and describe how the active vibration suppression system X X X
works through high-speed actuators and accelerometer inputs.
021 14 0300 Night-vision goggles
0103
To be introduced at a later date. X X X
021 1500 00 HELICOPTER: ROTOR HEADS
021 15 01 00 Main rotor
021 1501 01 Types
(012) Describe the following rotor-head systems: X X X
— teetering (semi-articulated)-;
— articulated;;
— hingeless (rigid)-;
— bearingless (semi-articulated).
(02) Describe in basic terms the following configuration of rotor X X X
systems and their advantages and disadvantages:
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— tandem;;
— coaxial;
— side by side.
(03) Explain how flapping, dragging and feathering is achieved in each X X X
rotor-head system.
021 1501 02 Structural components and materials, stresses, structural
limitations
(01) Identify from a diagram the main structural components of the X X X
main types of rotor-head systems.
(02) List and describe the methods used en-hew to detect damage and X X X
cracks.
(03) Explain and describe the structural limitations to respective rotor X X X
systems, including the dangers of negative G inputs to certain
rotor-head systems.
(04) Describe the various rotor-head lubrication methods. X X X
021 150103 Design and construction
(01) Describe the material technology used in rotor-head design, X X X
including construction, using the following materials or mixture of
materials:
— composites;;
— fibreglass;;
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— alloys;;
— elastomers.
021 1501 04 Adjustment
(01) Describe and explain the methods of adjustment which are X X X
possible on various helicopter rotor-head assemblies.
021 15 02 00 Tail rotor
021 1502 01 Types
(01) Describe the following tail-rotor systems: X X X
— delta-3 hinge effect;
— multi-bladed delta-3 effect;
— Fenestron or ducted fan tail rotor;
— no tail rotor (NOTAR) low-velocity air jet flows from
tangential slots (the Coanda effect);
— No—TailReter—{NOTAR} high-velocity air jet flows from
adjustable nozzles (the Coanda effect).
(02) Identify from a diagram the main structural components of the X X X
four main types of tail-rotor systems.
(03) Explain and describe the methods to detect damage and cracks on X X X
the tail rotor and assembly.
(04) Explain and describe the structural limitations to the respective X X X
tail-rotor systems and possible limitations regarding the turning
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rate of the helicopter.
(05) Explain and describe the following methods that helicopter X X X
designers use to minimise tail-rotor drift and roll:
— reducing the couple arm (tail rotor on a pylon);
— offsetting the rotor mast;
— use of ‘bias’ in cyclic control mechanism.
(06) Explain pitch-input mechanisms. X X X
(07) Explain the relationship between tail-rotor thrust and engine X X X
power.
(08) Describe how the vertical fin on some types en-some-helicopters X X X
reduces the power demand of the Fenestron tail rotor.
021 150202 Design and construction
(01) List and describe the various tail-rotor designs and construction X X X
methods used on-eurrent helicopters currently in service.
021150203 Adjustment
btai . .  the bilot! le
021 16 00 00 HELICOPTER: TRANSMISSION
02116 01 00 Main gearbox
021160101 Different types, design, operation, limitations
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(01) Describe the following main principles of helicopter transmission X X X
systems for single- and twin-engine helicopters:
— drive for the main and tail rotor;
— accessory drive for the generator(s), alternator(s), hydraulic
and oil pumps, oil cooler(s) and tachometers.
(02) Describe the reason for limitations on multi-engine helicopter X X X
transmissions in various engine-out situations.
(03) Describe how the passive vibration control works with gearbox X X X
mountings.
021 16 02 00 Rotor brake
021160201 Types, operational considerations
(01) Describe the main function of the disc type of rotor brake. X X X
(02) Describe both hydraulic- and cable-operated rotor-brake systems. X X X
(03) Describe the different options for the location of the rotor brake. X X X
(04) List the following operational considerations for the use of rotor X X X
brakes:
— rotor speed at engagement of rotor brake;
— risk of blade sailing in windy conditions;
— risk of rotor-brake overheating and possible fire when brake
is applied above the maximum limit, particularly when spilled
hydraulic fluid is present;
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— avoid stopping blades over jet-pipe exhaust with engine
running;
— cockpit annunciation of rotor-brake operation.
021 16 03 00 Auxiliary systems
02116 03 01 Powering the air-conditioning system
i box.
(02) Explain how power for the air-conditioning system is taken from X X X
the auxiliary gearbox.
021 16 04 00 Driveshaft and associated installation
021 16 04 01 Power, construction, materials, speed and torque
(01) Describe how power is transmitted from the engine to the main- X X X
rotor gearbox.
(02) Describe the material and construction of the driveshaft. X X X
(03) Explain the need for alignment between the engine and the main- X X X
rotor gearbox.
(04) Identify how temporary misalignment occurs between driving and X X X
driven components.
— Hexibl fings,
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—  Fhomas-couplings;
— Hexibledi ks,
— driveshaft suppert-bearings-and-temperature-measurement;
_ itical itical driveshafis.

(06) Explain the relationship between-the-driveshaft speed and torque. X X X

(07) Describe the methods with which power is delivered to the tail X X X
rotor.

(08) Describe and identify the construction and materials of tail- X X X
rotor/Fenestron driveshafts.

021 16 05 00 Intermediate and tail gearbox

021 16 05 01 Lubrication, gearing

(01) Explain and describe the various arrangements when the drive X X X
changes direction and the need for an intermediate or tail
gearbox.

(02) Explain the lubrication requirements for intermediate and tail- X X X
rotor gearboxes and methods of checking levels.

(03) Explain how on most helicopters the tail-rotor gearbox contains X X X
gearing, etc., for the tail-rotor pitch-change mechanism.

021 16 06 00 Clutches

021 16 06 01 Purpose, operation, components, serviceability
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(01) Explain the purpose of a clutch. X X X
(02) Describe and explain the operation of a: X X X

— centrifugal clutch;

— actuated clutch.

(03) List the typical components of the various clutches. X X X

(04) Identify the following methods by which clutch serviceability can X X X
be ascertained:

—  brake-shoe dust;

— vibration;

— main-rotor run-down time;

— engine speed at time of main-rotor engagement;
— belt tensioning;

— start protection in a belt-drive clutch system.

021 16 07 00 Freewheels

021 16 07 01 Purpose, operation, components, location

(01) Explain the purpose of a freewheel. X X X
(02) Describe and explain the operation of a: X X X

— cam and roller type freewheel;;

—  sprag-clutch type freewheel.

(03) List the typical components of the various freewheels. X X X
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(04) Identify the various locations of freewheels in power plant and X X X
transmission systems.

(05) Explain the implications regarding the engagement and X X X
disengagement of the freewheel.

02117 00 00 HELICOPTER: BLADES

02117 01 00 Main-rotor design and blade design

021 17 01 01 Design, construction

(01) Describe the different types of blade construction and the need for X X X
torsional stiffness.

(02) Describe the principles of heating systems/pads on some blades X X X
for anti-icing/de-icing.

(03) Describe the fully articulated rotor with hinges and feathering X X X
bearingsthinges.

021170102 Structural components and materials

(01) List the materials used in the construction of main-rotor blades. X X X

(02) List the main structural components of a main-rotor blade and X X X
their function.

(03) Describe the drag hinge of the fully articulated rotor and the lag X X X
flexure in the hingeless rotor.

(04) Explain the necessity for drag dampers. X X X
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021170103 Stresses Forces and stresses

(01) Describe main-rotor blade-loading on the ground and in flight. X X X

(02) Describe where the most common stress areas are on rotor X X X
blades.

(03) Show how the centrifugal forces depend on rotor RPM and blade X X X
mass and how they pull on the blade’s attachment to the hub.
Apply-theformula—to—an—example: Justify the upper limit of the
rotor RPM.

(04) Assume a rigid attachment and show how thrust may cause huge X X X
oscillating bending moments which stress the attachment.

(05) Explain why flapping hinges do not transfer such moments. Show X X X
the small flapping hinge offset on fully articulated rotors and zero
offset in the case of teetering rotors.

(06) Describe the working principle of the flexible element in the X X X
hingeless rotor and describe the equivalent flapping hinge offset
compared to that of the articulated rotor.

0211701 04 Structural limitations

(01) Explain the structural limitations in terms of bending and rotor X X X
RPM.

021 170105 Adjustment

(01) X | Explain the use of trim tabs. X X X
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021170106 Tip shape

(01) Describe the various blade-tip shapes used by different X X X
manufacturers and compare their advantages and disadvantages.

Lo{02) % % X

021 17 01 07 Origins of the vertical vibrations

(01) Explain the lift (thrust) variations per revolution of a blade and the X X X
resulting vertical {tetal—rotor—thrust total rotor thrust (TRT)
variation in the case of perfectly identical blades.

(02) Show the resulting frequencies and amplitudes as a function of the X X X
number of blades.

(03) Explain the thrust variation in the case of an out-of-track blade, X X X
causes, and frequencies (one-per-revolution).

021 17 01 08 Lateral vibrations

(01) Explain blade imbalances efa-blade, causes, and effects. X X X

02117 02 00 Tail-rotor design and blade design

021170201 Design, construction

(01) Describe the most common design of tail-rotor blade construction, X X X
consisting of stainless steel shell reinforced by a honeycomb filler
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and stainless steel leading abrasive strip.

(02) Explain that ballast weights are located at the inboard trailing edge X X X
and tip of blades, and that the weights used are determined when
the blades are manufactured.

(03) Describe how, for some helicopters, anti-icing/de-icing systems are X X X
designed into the blade construction efseme-helicopters.

(04) Describe the two-bladed rotor with a teetering hinge, and rotors X X X
with more than two blades.

(05) Describe the dangers to ground personnel and to the rotor blades, X X X
and the-pessibilities-ef-minimising how to minimise these dangers.

0211702 02 Structural-components-and-materigis-Intentionally left blank
funetion:

021170203 Stresses, vibrations and balancing

(01) Describe the tail-rotor blade-loading on the ground and in flight. X X X

(02) Explain the sources of vibration of the tail rotor and the resulting X X X
high frequencies.

(03) Explain balancing and tracking of the tail rotor. X X X

02117 02 04 Structural limitations
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(01) Describe the structural limitations of the tail-rotor blades. X X X
(02) Describe the method of checking the strike indicators placed on X X X
the tip of some tail-rotor blades.
021 17 02 05 Adjustment
(01) Describe the adjustment of yaw pedals in the cockpit to obtain full- X X X
control authority of the tail rotor.
021 17 02 06 The Fenestron
(01) Shew Describe the technical details layout of a Fenestron tail X X X
rotor.
(02) Explain the advantages and disadvantages of a Fenestron tail rotor. X X X
021 17 02 07 No tail rotor (NOTAR)
(01) Shoew Describe the technical layout of a NOTAR design. X X X
(02) Explain the control concepts of a NOTAR. X X X
(03) Explain the advantages and disadvantages of a NOTAR design. X X X
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020 00 00 00 AIRCRAFT GENERAL KNOWLEDGE
022 00 00 00 AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION
022 01 00 00 SENSORS AND INSTRUMENTS
022 010100 Pressure gauge
022 01 01 01 Units for pressure, sensor types, measurements
(01) X |Define ‘pressure’, ‘absolute pressure’ and ‘differential| X X X X X
pressure’.
(02) X |List the following units used for pressure measurement: X X X X X
—  Pascal;
—  bary
— inches of mercury (in Hg)-;
— pounds per square inch (PSI).
(03) X |State the relationship between the different units. X X X X X
(04) List and describe the following different types of sensors| X X X X X
used according to the pressure to be measured:
— aneroid capsules;;
—  bellows;;
— diaphragms;;
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— bourdon tube.

olid to be introd ate)

(06)

e I " dontif . h as:
Identify pressure measurements that are applicable on an
aircraft:

— liquid-pressure measurement (fuel, oil, hydraulic);

— air-pressure measurement (bleedair systems, air-
conditioning systems);

— engine-pressure measurement manifold pressure
(MAP), engine pressure ratio (EPR)).

—  Manifold-Abselute-Pressure{MAP} gauge.

bes for Enei PR,

(08)

- | £ dicolay £ b of &l licati
above:

Identify and read pressure measurement indications both
for engine indications and other systems.

Exolain ¢ Nicat '

(10)

Explain the implications of the following pressure
measurement errors, both for engine indications and
other systems:

— loss of pressure sensing;
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— incorrect pressure indications.
022 01 02 00 Temperature sensing
022 01 02 01 Units for temperature, measurements
(01) X |Explain temperature. X X X X X
(02) X |List the following units that can be used for temperature| X X X X X
measurement:
—  Kelviny;
—  Celsius;;
— Fahrenheit.
(03) X |State the relationship and—ecalculate between these| X X X X X
different units and convert between them.
. . (b m i),
— electrical (resi Ly le).
LOo{05} State-therelationship—fora-thermocouple-between-the| X X X X X
electromotiveforce-and-the- temperature to-be-measured:
(06) Foreach-type-identifyapplicationssuch-as: X X X X X
Identify temperature measurements that are applicable to
an aircraft:
— gas temperature measurement (ambient air, bleed
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air systems, air-conditioning systems, air inlet,
exhaust gas, gas turbine outlets);
— liquid-temperature measurement (fuel, oil,
hydraulic);
— component-temperature measurement (generator,
transformer rectifier unit (TRU), pumps (fuel,
hydraulic), power transfer unit (PTU).
(07) Give—examples—of displayfor—each—of the applications| X X X X X
above:
Identify and read temperature measurement indications
for both engine indications and other systems.
022 01 03 00 Fuel gauge
022 01 03 01 Units for fuel, measurements, fuel gauges
(01) State that the quantity of fuel can be measured by volume| X X X X X
or mass.
(02) List the following units used for fuel quantity—when| X X X X X
measured-by-mass:
—  kilogramme;,
— pound;,
— litres,
— gallons (US and imperial).
(03) State-therelationship-between-these-differentunits: X X X X X
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Convert between the various units.

’ H ’ ’ H HYH 7

ationchin with density.

(05)

List—and Eexplain the parameters that can affect the
measurement of the volume andfor mass of the fuel in a
wing fuel tank:

— temperature;
— aircraft accelerations and attitudes;

and explain how the fuel-gauge system design
compensates for these changes.

(06)

Describe and explain the operating principles of the
following types of fuel gauges:

— float system;
— capacitance-type fuel-gauge system.

— Ultrasound-type of fuel-gauge system: to be
introduced at a later date.

(07)

Describe and complete a typical post-refuelling procedure
for a pilot:

— recording the volume that was filled;

— converting to the appropriate unit used by the
aircraft fuel gauge(s) to compare the actual indicated
fuel content to the calculated fuel content;
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— assess appropriate action if the numbers does not
compare.

022 01 04 00

Fuel flowmeters

022 01 04 01

Fuel flow, units for fuel flow, total fuel consumption

(01)

Define ‘fuel flow’ and where it is measured.

(02)

State that fuel flow may be measured by volume or mass
per unit of time.

(03)

List the following units used for fuel flow when measured
by mass per hour:

— kilogrammes/hour;;

— pounds/hour.

(04)

List the following units used for fuel flow when measured
by volume per hour:

— litres/hours;
— imperial gallons/hour;

— USgallons/hour.
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i howthesienal cant I
massflow-

(06)

Explain how total fuel consumption is obtained.

022 01 05 00

Tachometer

022 01 05 01

Types, operating principles, units for engine speed

(01)

List the following types of tachometers, describe their
basic operating principle and give examples of use:

— mechanical (rotating magnet);
— electrical (three-phase tacho-generator);

— electronic (impulse measurement with speed probe
and phonic wheel);

— and describe the operating principle of each type.

(03)

Explain the typical units for engine speed:
— RPM for piston-engine aircraft;

— percentage for turbine-engine aircraft.
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(04) Explain that some types of RPM indicators require| X X X X X
electrical power to provide an indication.
022 01 06 00 Thrust measurement
022 01 06 01 Parameters, operating principle
(01) List and describe the following two parameters used to| X X
represent thrust-:
— Ni;
— EPR.
(02) Explain-the-operatingprinciple-of the EPR-gauge-and-the| X X
: I ot ‘ ‘ .
includine blocl ol .
Explain the operating principle of using an engine with
EPR indication and explain the consequences of incorrect
or missing EPR to the operation of the engine, including
reverting to N1 mode.
(03) Give examples of display for N1 and EPR. X X
022 01 07 00 Engine torquemeter
022 01 07 01 Torque, torquemeters
(01) Define ‘torque’. X X X X X
(02) Explain the relationship between power, torque and RPM. X X X X X
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(03) List the following units used for torque: X X X X X
— Newton meters,;
— inch or foot pounds.
(04) State that engine torque can be displayed as a| X X X X X
percentage.
(05) X |List and describe the following different types of| X X X X X
torquemeters, and explain their operating principles:
— mechanical;,
— electronic.
i thei . incioles.
(06) X |Compare the two systems with regard to design and| X X X X X
weight.
(07) Give examples of display. X X X X X
022 01 08 00 Synchroscope
022 01 08 01 Purpose, operating principle, display
(01) State the purpose of a synchroscope. X X
(02) X |Explain the operating principle of a synchroscope. X X
(03) Give examples of display. X X
022 01 09 00 Engine-vibration monitoring
022 01 09 01 Purpose, operating principle of a vibration-monitoring
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system, display
(01) State the purpose of a vibration-monitoring system for a| X X
jet engine.
(02) X |Describe the operating principle of a vibration-monitoring| X X
system using the following two types of sensors:
— piezoelectric crystals;
— magnet.
(03) S I ” e o £ brati X X
Explain that there is no specific unit for vibration
monitoring, i.e. it is determined by specified numeric
threshold values.
(04) Give examples of display. X X
022 01 1000 Time measurement
022 01 1001 On-board clock
(01) Explainthe-use-of time/date measurementand-recording| X X X X X
¢ . . .
Explain that the on-board aircraft clock provides a time
reference for several of the on-board systems including
aircraft communications addressing and reporting system
(ACARS) and engine and systems maintenance.
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022 02 00 00 MEASUREMENT OF AIR-DATA PARAMETERS
022 02 01 00 Pressure measurement
022 02 01 01 Definitions
(01) ‘static, i ’ X X X X X | X
Define the following pressure measurements and state
the relationship between them:
— static pressure;
— dynamic pressure;
— total pressure.
L I G I .
pressure-equalsimpact-pressure:
022 02 01 02 Pitot/static system: design and errors
(01) Describe the design and the operating principle of a: X X X X X X X
— static port/source;;
— pitot tubey;
— combined pitot/static probe.
(02) For each of these indicate the various locations and| X X X X X X X
describe the following associated errors and how to
correct, minimise the effect of or compensate for them:
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— position errors;
— instrument errors;

— errors due to a non-longitudinal axial flow (including
manoeuvre-induced errors).

(03)

Describe a typical pitot/static system and list the possible
outputs.

(04)

Explain the redundancy and the interconnections ef
typical that typically exist in complex pitot/static systems
found in large aircraft.

(05)

Explain the purpose of pitot/static system heating and

. he offact of hoati I .

. | cfoctod i | il
tor_the ilot_i : unet
eluding blocl | loakaae.

(07)

Describe alternate static sources and their effects when
used, particularly in unpressurised aircraft.

(08)

Describe a modern pitot static system using solid-state
sensors near the pitot probe or static port converting the
air data to numerical data (electrical signals) before being
sent to the air-data computer(s).
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022 02 02 00 Temperature measurement
022 02 02 01 Definitions
(01) ‘OATSAT TAF ‘ ’ X X X X X X X
Define the following and explain the relationship between
them:
— outside air temperature (OAT);
— total air temperature (TAT);
—  static air temperature (SAT).
(02) Define Explain the term ‘ram rise’ and convert TAT to SAT.| X X
accordingto-Mach-number:
(04) Explain why TAT is often displayed and that TAT is the| X X X X X X X
temperature input to the air-data computer.
022 02 0202 Design and operation
. . b lic_strip.di ling:
— olectrical . . , ina
(02) For—ecach—ef theseindicate—thevarieuslocations,—and | X X X X X X
b the follow oted :
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—  peosition-errors;
—  instrumenterrors;
Indicate typical locations for both direct-reading and
remote-reading temperature probes, and describe the
following errors:
— position error;
— instrument error.
(03) Explain the purpose of temperature probe heating and| X X X X X X
interpret the effect of heating on sensed temperature
unless automatically compensated for.
022 02 03 00 Angle-of-attack (AoA) measurement
022 02 03 01 Sensor types, operating principles, ice protection,
displays, incorrect indications
(01) Describe the following two types of AoAangle-ef-attack| X X
sensors:
— null-seeking (slotted) probe;;
— vane detector.
(02) For each type, explain the operating principles. X X
(03) Explain how both types are protected against ice. X X
(04) Give examples of systems that use the AoAangle-ofattack| X X
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as an input, such as:
— air-data computer;
— sStall-wMfarning sSystems;
— flight-envelope protection systems.
(05) Give examples of and interpret different types of angle-ef-| X X
attack-{AoA} displays:
— simple light arrays of green, amber and red lights;
gauges showing a numerical scale.
(06) Explain the implications for the pilot if the AoA| X X
indication becomes incorrect but still provides data,
e.g. if the sensor is frozen in a fixed position.
(07) Explain how an incorrect AoA measurement can affect| X X
the controllability of an aircraft with flight-envelope
protection.
022 02 04 00 Altimeter
022 02 04 01 Units, terms, types, operating principles, displays, errors,
corrections
to{eh % |DefinedSA- X X X X X X
(02) List the following two units used for altimeters and state| X X X X X X
the relationship between them:
— feet;;
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— metres.

(03)

Define the following terms:
— height, altitude;
— indicated altitude, true altitude;

— pressure altitude, density altitude.

(04)

Define the following barometric references: ‘QNH’, ‘QFFE’,
‘1013,25’".

(05)

Explain the operating principles of an altimeter.

(06)

Describe and compare the following three types of
altimeters and reason(s) why particular designs may be
required in certain airspace:

— simple altimeter (single capsule);
— sensitive altimeter (multi-capsule);

— servo-assisted altimeter.

(07)

Give examples of associated displays: pointer, multi-
pointer, drum, vertical straight scale, and digital (in HUD
displays.

(08)

Describe the following errors:
—  pitet/static system errors;

— instrument error;
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— barometric error;

— temperature error (air column not at ISA conditions);
— time lag (altimeter response to change of height);.
and-the meansofcorrection:

(09)

- | £ it . | :
N O ing Handbook (AGH).

Demonstrate the use of an altimeter correction table for
the following errors:

— temperature corrections;

— aircraft position errors.

(10)

Describe the effects of a blockage or a leakage on the
static pressure line.

Ll

Describe the use of GPS altitude as an alternative
means of checking erroneous altimeter indications,
and highlight the limitations of the GPS altitude
indication.

022 02 05 00

Vertical sSpeed itndicator (VSI)

022 02 05 01

VSI and instantaneous vertical speed indicator (I1VSl)

(01)

List the two units used for VSI and state the relationship
between them:

— metres per second,
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— feet per minute;.

(02)

Explain the operating principles of a VSI and an
instantaneous vertical speed indicator (1VSI).

(03)

Describe and compare the following twe types of
VSlsvertical speed-indicators:
— barometric type (VSI);

— instantaneous barometric type (IVSI);

— inertial type (inertial information provided by an
inertial reference unit).

(04)

Describe the following VSl errors:
—  pitetfstatic system errors;
— instrument errors;

— time lag;.
and-the-means-ofcorrection:

(05)

Describe the effects on a VSI of a blockage or a leakage on
the static pressure line.

(06)

Give examples of a VSI display.

(07)

Compare the indications of a VSI and an IVSI during flight
in turbulence and appropriate pilot technique during
manoeuvring using either type.
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022 02 06 00

Airspeed itndicator (ASI)

022 02 06 01

Units, errors, operating principles, displays, position
errors, unreliable airspeed indications

(01)

List the following three units used for airspeed and state
the relationship between them:

— nautical miles/hour {knets) (kt)-;
— statute miles/hour (mph)-;

—  kilometres/hour (km/h);.

(02)

Define and explain the relationship between the

following:

— indicated airspeed (IAS);
— calibrated airspeed (CAS);
— true airspeed (TAS).

(03)

Describe the following ASI errors and state when they
must be considered:

— pitot/static system errors;
— instrument errors;

— position errors;
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— compressibility errors;

— density errors.

(04)

Explain the operating principles of an ASI (as appropriate
to aeroplanes or helicopters).

(05)

Give examples of an ASI display: pointer, vertical straight
scale and digital (HUD display).

(06)

| AS| . bl v N :
Operating Handbook{AQH).

Demonstrate the use of an ASI corrections table for
position error.

(07)

Define and explain the following colour codes that can be
used on an ASl:

— white arc (flap operating speed range);

— green arc (normal operating speed range);
— vyellow arc (caution speed range);

— red line (VNE) or barber’s pole (Vyo);

— blue line (best rate of climb speed, one-engine-out
for multi-engine piston light aeroplanes).

(08)

Define and explain the following colour codes that can be
used on an ASlI:

— green arc (normal operating speed range);

— redline (VNE);
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— blue line (maximum airspeed during autorotation).
(09) Describe the effects on an ASI of a blockage or a leakage| X X X X X X X
in the static andfor total pressure line(s).
(20) Define the term ‘unreliable airspeed’ and describe the| X X X X X X X
means by which it can be recognised such as:
— different airspeed indications between ASls;
— unexpected aircraft behaviour;
— buffeting;
— aircraft systems warning;
— aircraft attitude.
(12) Describe the appropriate procedures available to the| X X X X X X X
pilot in the event of unreliable airspeed indications:
— combination of a pitch attitude and power setting;
— ambient wind noise inside the aircraft;
— use of GPS speed indications and the limitations of
this.
022 02 07 00 Machmeter
022 02 07 01 Operating principle, display, CAS, TAS and Mach number
(01) Define ‘Mach number’ and ‘ltocal sSpeed of sSound’ (LSS).| X
: olecaleulati hatinclud
Calculate between LSS, TAS and Mach number.
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(02) X |Describe the operating principle of a Machmeter. X
(03) X |Explain why a Machmeter does not suffer from| X
compressibility error. suffers-only frompitot/static system
errors,
(04) Give examples of a Machmeter display: pointer, drum,| X
vertical straight scale, digital.
(05) Describe the effects on a Machmeter of a blockage or a| X
leakage in the static andfor total pressure line(s).
(06) State-therelationship-—betweenMach—number—CASand| X
TAS. L hei I " f I
temperature-changes:
Explain the relationship between CAS, TAS and Mach
number.
Explain how CAS, TAS and Mach number vary in relation
to each other during a climb, a descent, or in level flight in
different temperature conditions.
(07) State the existence of MMOG maximum operating limit| X
speed (Vyo) and maximum operating Mach number
(Mwmo)
(08) Describe typical indications of My and Vyo on analogue| X
and digital instruments.
(09) Describe the relationship between My, and Vyo with| X
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change in altitude and the implications of climbing at
constant IAS and descending at constant Mach number
with respect to the margin to Mo and Vyo.
(20) Describe the implications of climbing or descending at| X
constant Mach number or constant IAS with respect to
the margin to the stall speed or maximum speed.
022 02 08 00 Air-dbBata c€Computer (ADC)
022 02 08 01 Operating principle, data, errors, air-data inertial
reference unit
(01) Explain the operating principle of an ADC. X X X X X X
(02) X | List the following possible input data: X X X X X X
— TAT;
— static pressure;;
— total pressure;;
— measured temperaturej;
—  angleofattackAoA;;
— flaps position;;
— and landing gear position;;
— stored aircraft data.
(03) X |List the following possible output data, as applicable to| X X X X X X
areoplanes or helicopters:
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— 1AS;;
—  TAS;
— SAT;
— TAT;
— Mach number;;
—  angle-ofattackAoA,
— altitude;;
— vertical speed;;
—  MMO/MMO Vy0/Myo pointer.
Lo-{04} Foreach-outputtist the datum/datasensed-and-explain| X X X
I I ¢ caleulation.
(05) Explain how position, instrument, compressibility and| X X X X X X
density errors can be compensated/corrected to achieve a
TAS calculation.
when-compared-toraw-data-
(07) Give examples of instruments andfor systems which may| X X X X X X
use ADC output data.
(08) State—thatan—ADC—can—beastand-alone—system—or| X X X X X X
: L ith the lnertial Ref Uit (ADIRU).
Explain that an air data inertial reference unit (ADIRU) is
an ADC integrated with an inertial reference unit (IRU),
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that there will be separate controls for the ADC part and
inertial reference (IR) part, and that incorrect selection
during failure scenarios may lead to unintended and
potentially irreversible consequences.
(09) X |Explain the ADC architecture for air-data measurement| X X X X X X
including sensors, processing units and displays, as
opposed to stand-alone air-data measurement
instruments.
managementcompared-toraw-data:
(12) Describe the consequences of the loss of an ADC| X X X X X X
compared to the failure of individual instruments.
022 03 00 00 MAGNETISM — DIRECT-READING COMPASS AND FLUX
VALVE
022 03 01 00 Earth’s magnetic field
022 03 01 01 Magnetic field, variation, dip
(01) Describe the magnetic field of the Earth. X X X X X X
(02) X | Explain the properties of a magnet. X X X X X X
(03) Define the following terms: X X X X X X
— magnetic variationy;
— magnetic dip (inclination).
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(04)

Describe that a magnetic compass will align itself to both
the horizontal (azimuth) and vertical (dip) components of
the Earth’s magnetic field, thus will not function in the
vicinity of the magnetic poles.

X

(05)

Demonstrate the use of variation values (given as
East/West (E/W) or +/-) to calculate:

— true heading to magnetic heading;

— magnetic heading to true heading.

022 03 02 00

Aircraft magnetic field

022 03 02 01

Permanent magnetism, electromagnetism, deviation

(01)

Explain the following differences between permanent
magnetism and electromagnetism:

— when they are present;

— what affects their magnitude.

(02)

Explain the principles of and the reasons for:

— compass swinging (determination of initial

deviations);
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— compass compensation (correction of deviations
found);

— compass calibration (determination of residual

deviations).

(03)

Lict th £ the aircraft! i ficl i
I it ok I " indications.
Explain how permanent magnetism within the aircraft
structure and electromagnetism from the aircraft systems
affect the accuracy of a compass.

(04)

Describe the purpose and the use of a deviation
correction card.

(05)

Demonstrate the use of deviation values (either given as
E/W or +/-) from a compass deviation card to calculate:

— compass heading to magnetic heading;

— magnetic heading to compass heading.

022 03 03 00

Direct-reading magnetic compass

022 03 03 01

Purpose, errors, timed turns, serviceability

(1)

Define—the—role Explain the purpose of a direct-reading
magnetic compass.

Lo-{62}

Descrl | explain_the desian_of cal card
compass:
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(04) Describe-and-interprettheeffects of the following errors: X X X X X X
—  acceleration;
—  turRiRg;
—  attitude;
—  deviatien-
Describe how the direct-reading magnetic compass will
only show correct indications during straight, level and
unaccelerated flight, and that an error will occur during
the following flight manoeuvres (no numerical examples):
— acceleration and deceleration;
— turning;
— during pitch-up or pitch-down manoeuvres.
(05) Explain—how—to—use—and—interpret—thedirectreading| X X X X X X
indicati uri .
Explain how the use of timed turns eliminates the
problem of the turning errors of a direct-reading magnetic
compass and calculate the duration of a rate-1 turn for a
given change of heading.
(06) Describe the serviceability check for a direct-reading| X X X X X X X
magnetic compass prior to flight, such as:
— the physical appearance of the device;
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— comparing the indication to another known direction
such as a different compass or runway direction.
022 03 04 00 Flux valve
022 03 04 01 Purpose, operating principle, location, errors
(01) Explain the purpose of a flux valve. X X X X X X
(02) X |Explain its operating principle. X X X X X X
(03) tndicatevariouslocationsand-precautions-needed: X X X X X X
Indicate typical locations of the flux valve(s).
(04) Give the remote-reading compass system as example of| X X X X X X
application for a flux valve.
(05) State—thatbecause—of the—electromagneticdeviation| X X X X X X
ion_the f | tcalf d
- . 1
Explain that deviation is compensated for and, therefore,
eliminates the need for a deviation correction card.
(06) Deseribe-and-interpret-the-effectsof the followingerrors: X X X X X X
—  aceeleration;
—  attitude;
—  deviation:
Explain that a flux valve does not suffer from the same
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magnitude of errors as a direct-reading magnetic compass
when turning, accelerating or decelerating and during
pitch-up or pitch-down manoeuvres.
022 04 00 00 GYROSCOPIC INSTRUMENTS
022 04 01 00 Gyroscope: basic principles
022 04 01 01 Gyroscopic forces, degrees of freedom, gyro wander,
driving gyroscopes
(01) X |Define a ‘gyro’. X X X X X X X
(02) X |Explain the fundamentals of the theory of gyroscopic| X X X X X X X
forces.
O (03) X | Define the ‘degrees of freedom’ of a gyro. X X X X X X X
Remark: As a convention, the degrees of freedom of a
gyroscope do not include its own axis of rotation (the spin
axis).
(04) X | Explain the following terms: X X X X X X
— rigidity;;
—  precessions;
— wander (drift/topple).
(05) Distinguish-between: X X X X X X
—  realwanderand-apparentwanders
—  apparentwanderduetotherotationofthe Earth
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and-transportwander
Explain the three types of gyro wander:
— real wander;
— apparent wander;

— transport wander.

Describea free(space) | o tiod avro.

(07)

. . I lectrical I ol
driven-gyroscopes:

Describe the two ways of driving gyroscopes and any
associated indications:

— air/vacuum;

— electrically.

Exolaint] . | ] ineiol o
— rategyre;
. . . .

022 04 02 00

Rate-of-turn indicator — Turn coordinator — Balance
(slip) indicator

022 04 02 01

Indications, relation between bank angle, rate of turn
and TAS

(01)

Explain the purpose of a rate-of-turn and balance (slip)
indicator.
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(02) Define a ‘rate-lene turn’. X X X X X X X
(03) Describe-the-construction-and-principles-of operationofa| X X X X X X X
Describe the indications given by a rate-of-turn indicator.
Lo-{04} State-the degreesof freedom-ofarate-of-turnindicator: X X X X X X
(05) Explain the relation between bank angle, rate of turn and| X X X X X X X
TAS, and how bank angle becomes the limiting factor at
high speed (no calculations).
bal (shi) indi .
(08) Explain the purpose of a balance (slip) indicator and its| X X X X X X X
principle of operation.
(09) Describe the indications of a rate-of-turn and balance| X X X X X X X
(slip) indicator during a balanced, slip or skid turn.
(10) Describe-the constructionandprinciplesof operationofa| X X X X X X X
. : bankindi \
Describe the indications given by a turn coordinator (or
turn-and-bank indicator).
(12) Compare the indications on the rate-of-turn indicator and| X X X X X X X
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the turn coordinator.
022 04 03 00 Attitude indicator (artificial horizon)
022 04 03 01 Purpose, types, effect of aircraft acceleration, display
(01) Explain the purpose of the attitude indicator. X X X X X X X
(02) Describe-the different designs-and-principles-of operation| X X X X X X X
£ rtitude ingi (aie-driven clectric).
Identify the two types of attitude indicators:
— attitude indicator;
—  attitude and director indicator (ADI).
(03) X |State the degrees of freedom. X X X X X X
(05) Describe the effects of the aircraft’s acceleration and| X X X X X X
turns on instrument indications.
(06) Describe the a typical attitude display and instrument| X X X X X X X
markings.
—  inputs—piteh-andrellsensers;
. . I lificat; : I
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022 04 04 00

Directional gyroscope

022 04 04 01

Purpose, types, drift, alignment to compass heading

(01)

Explain the purpose of the directional gyroscope.

(02)

Identify the two types of gyro-driven direction indicators:
— direction indicator;

— horizontal situation indicator (HSI).

State-the degreesof freedom:

Describe the mirmbal .
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LO{06) X X X X X | X
(07) Explain how the directional gyroscope will drift over| X X X X X X

time due to the following:

— rotation of the Earth;

— aircraft manoeuvring;

— aircraft movement over the Earth’s surface/direction

of travel.

(08) Describe the procedure for the pilot to align the| X X X X X X

directional gyroscope to the correct compass heading.
022 04 05 00 Remote-reading compass systems
022 04 05 01 Operating principles, components, comparison with a

direct-reading magnetic compass
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(01)

Describe the principles of operation of a remote-reading
compass system.

X

(02)

Using a block diagram, list and explain the function of the

following components of a remote-reading compass

system:

— flux detection unit;

—  gyro unit;

— transducers, precession amplifiers, annunciator;

— display unit (compass card, synchronising and set-
heading knob, DG/compass/slave/free switch).

(03)

State the advantages and disadvantages of a remote-
reading compass system compared to a direct-reading
magnetic compass with regard to:

— design (power source, weight and volume);

— deviation due to aircraft magnetism;

— turning and acceleration errors;

— attitude errors;

— accuracy and stability of the information displayed;

— availability of the information for several systems
(compass card, RMI, automatic flight control system
(AFCS)).

022 04 06 00

Solid-state systems — attitude and heading reference

Page 265 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

system (AHRS) {the—following—paragraph—is—to—be
introduced-at alater date)

022 04 06 01

Components, indications

(01)

S I he Micro-El hanical S (VEMS)
technology-canbeusedto-make:
Explain that the AHRS is a replacement for traditional
gyros using solid-state technology with no moving parts
and is a single unit consisting of:

— solid-state accelerometers;
— solid-state rate sensor gyroscopes;

— solid-state magnetometers (measurement of the
Earth’s magnetic field).
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(04) Explain that the AHRS senses rotation and acceleration for| X X X X X X X
all three axes and senses the direction of the Earth’s
magnetic field where the indications are normally
provided on electronic screens (electronic flight
instrument system (EFIS)).
022 050000 INERHAL NAVIGATION-AND REFERENCE-SYSTEMS—(INS
ANDIRS}
platform)
o Exolain the basicorincinles of inertislnavication. X M X X
022050102 Design
platform-
Lo List-the following-two-effects that must be compensated | X % %
for:
—  Coriolis.
—  centrifugak
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o % % %

o % % %

022050103

o % % %

Lo e % e

Lo e % e

022050104

Lo % % %

o % % %

Lo % % %

Lo % % %

022050200
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Lo State-the differencesbetween—astrapped-down—inertial| X * %
4RS)-and bilised| ialolate INS).
022050202 Design
1RS:
—  ratesensors{lasergyros);
. ial I ’
—  high-perfermance-processors;
—  display-unit
o Exolaintt . | . inciol £ o Ri X ¥ X X
Laser Gyroscope{RLG):
i I -
ated I Gt rod.
Lo Describe—theYlock-in"{laserlock)phenomena—and-the| X % %
meansto-overcomeit:
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o State—that an—RS—can—be astand-alone—system—or| X % % X
. it ADC{ADIRU).
022050203 Errors,-accuracy
Lo ComparelRS-andINSforerrors-and-accuracy- % % %
022050204 Operation
Lo CompareltRSand-NSand give recentexamplesofcontrel| X % % %
panels:
o Give—the—advantages—and—disadvantages—of—an—RS| X X %
compared-to-aniNS:
022 05 00 00 INERTIAL NAVIGATION
022 05 01 00 Basic principles
022 05 01 01 Systems
(01) State that inertial navigation/reference systems are| X X X
the main source of attitude and one of the main
sources of navigational data in commercial air
transport aeroplanes.
(02) State that inertial systems require no external input,| X X X
except TAS, to determine aircraft attitude and
navigational data.
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(03)

State that earlier gyro mechanically stabilised platforms
are (technically incorrectly but conventionally) referred to
as inertial navigation systems (INSs) and more modern
fixed (strap down) platforms are conventionally referred
to as inertial reference systems (IRS). INS can be
considered to be stand-alone, whereas IRS are integrated
with the FMS.

X

(04)

Explain the basic principles of inertial navigation (including
double integration of measured acceleration and the
necessity for north—south, east—west and vertical
components to be measured/extracted).

(05)

Explain the necessity of applying correction for transport
precession, and Earth rate precession, coriolis and gravity.

(06)

State that in modern aircraft fitted with inertial reference
system (IRS) and flight management system (FMS), the
flight management computer (FMC) position is normally
derived from a mathematical analysis of IRS, global
positioning system (GPS), and distance measuring
equipment (DME) data, VOR and LOC.

(07)

List all navigational data that can be determined by a
stand-alone inertial navigation system.

(08)

State that a strap-down system is fixed to the structure of
the aircraft and normally consists of three laser ring gyros
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and three accelerometers.

(09)

State the differences between a laser ring gyro and a
conventional mechanical gyro.

022 05 02 00

Alignment and operation

022 05 02 01

Alignment process, incorrect entries, control panels

(01)

State that during the alignment process, the inertial
platform is levelled (INS) or the local vertical is
determined (IRS) and true north/aircraft heading
established.

(02)

Explain that the aircraft must be stationary during
alignment, the aircraft position is entered during the
alignment phase, and that the alignment process takes
around 10 to 20 minutes at mid latitudes (longer at high
latitudes).

(03)

State that in-flight realignment is not possible and loss of
alignment leads to loss of navigational data although
attitude information may still be available.

(04)

Explain that the inertial navigation system (INS) platform
is maintained level and north-aligned after alignment is
complete and the aircraft is in motion.

(05)

State that an incorrect entry of latitude may lead to a loss
of alignment and is more critical than the incorrect entry
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of longitude.

(06)

State that the positional error of a stand-alone INS
varies

(a typical value can be quoted as 1-2 NM/h) and is
dependent on the gyro drift rate, accelerometer bias,
misalignment of the platform, and computational errors.

(07)

Explain that, on a modern aircraft, there is likely to be an
air data inertial reference unit (ADIRU), which is an inertial
reference unit (IRU) integrated with an air data computer
(ADC).

(08)

Identify examples of IRS control panels.

(09)

Explain the following selections on the IRU mode
selector:

— NAV (normal operation);

—  ATT (attitude only).

(10)

State that the majority of the IRS data can be accessed
through the FMS control and display unit (CDU)/flight
management and  guidance  system (FMGS)
multifunctional control and display unit (MCDU).

(11)

Describe the procedure available to the pilot for
assessing the performance of individual IRUs after a
flight:

— reviewing the residual indicated ground speed
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when the aircraft has parked;

= reviewing the drift given as NM/h.

022 06 00 00

AEROPLANE: AUTOMATIC FLIGHT CONTROL SYSTEMS

022 06 01 00

General:-Definitions-and-controHoops

022 06 01 01

Definitions and control loops

(01)

State Describe the following purposes of an aAutomatic
fElight c€ontrol sSystem (AFCS):

— enhancement of flight controls;

— reduction of pilot workload.

(02)

Define and explain the following two functions of an AFCS:

— aircraft control: econtrol—of—the—aeroplane’s
movement—abeout stabilise the aircraft around its

centre of gravity (CG);

— aircraft guidance: guidance of the aereplane’s—€G
{fHightpath} aircraft’s flight path.

(03)

DEf.:E IRE EEEEIai: lEIESEEi IEEE' aqu spenloop-
Describe the following two automatic control principles:

— closed loop, where a feedback from an action or
state is compared to the desired action or state;

— open loop, where there is no feedback loop.

Exolain that the inner loon.is for aircrat Lond

Page 274 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL | CPL | ATPL | ATPL | CPL 0 Ll
/IR
I < forairerafeauid :
(05) List the following different elements of a closed-loop| X X
control system and explain their basic function:
— input signal;
— error detector;
L . : . ‘ ianal
according-to-controHaws);
—  outputsignal
— signal processor providing a measured output signal
according to set criteria or laws;
— control element such as an actuator;
— feedback signal to error detector for comparison
with input signal.
(06) Describe how a closed-loop system may enter a state of| X X
self-induced oscillation if the system overcompensates for
deviations from the desired state.
(07) Explain how a state of self-induced oscillations may be| X X
detected and describe the effects of self-induced
oscillations:
— aircraft controllability;
— aircraft safety;
— timely manual intervention as a way of mitigating

Page 275 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

loss of control;

— techniques that may be used to maintain positive
control of the aircraft.

022 06 02 00

Autopilot system:desigh-and-operation

022 06 02 01

Design and operation

(01)

Define the three basic control channels.

(02)

Lict_the followina_diff ¢ iy 1
is2-axi 3 axis.

Define the three different types of autopilots:

— single or 1 axis (roll);

— 2 axes (pith and roll);

— 3 axes (pitch, roll and yaw);

(03)

¥ | describe_t] . " "

systerm:

Describe the purpose of the following components of an

autopilot system:

— flight control unit (FCU), mode control panel (MCP)
or equivalent;

— flight mode annunciator (FMA) (see Subject 022 06
04 00);

— autopilot computer;
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— actuator.
(04) Explain—and—describe—the followinglateral-meodes:—roll| X X

heading, VOR/ALOC NAV or LNAV.

Explain the following lateral modes:

— heading (HDG)/track (TRK);

— VOR (VOR)/localiser (LOC);

— lateral navigation/managed navigation (LNAV or

NAV).

(05) Describe the purpose of control laws for pitch and roll| X X

modes.
(06) X X

Exolai | deseril ollowi lonaitudi :
Explain the following vertical modes:

— vertical speed (V/S);

— flight path angle (FPA);

— level change (LVL CHG)/open climb (OP CLB) or open
descent (OP DES);

— speed reference system (SRS);
— altitude (ALT) hold;

— vertical navigation (VNAV)/managed climb (CLB) or
descent (DES);
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— glideslope (G/S).

- ve_basi los for_oi L chanmels of |
I | outor loons with. ¢ o dinrasm.

(08)

Exolain_the_infl £ oo . .
Describe how the autopilot uses speed, aircraft
configuration or flight phase as a measure for the
magnitude of control inputs and how this may affect
precision and stability.

(10)

Explain the following mixed modes:
— take-off;
— go-around;

— approach (APP).

(11)

Lict_the dif ¢ . . .
heir ad i '

Describe the two types of autopilot configurations and

explain the implications to the pilot for either and when
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comparing the two principles:
— flight-deck controls move with the control surface
when the autopilot is engaged;
— flight-deck controls remain static when the autopilot
is engaged.
(22) List the-inputs-and-outputs-of a-3-axisautopilotsystem- X X
Describe the purpose of the following inputs and outputs
for an autopilot system:
— attitude information;
—  flight path/trajectory information;
— control surface position information;
— airspeed information;
— aircraft configuration information;
—  FCU/MCP selections;
— FMAs.
(23) Bescribe-and-explainthe-synchronisation-function: X X
Describe the purpose of the synchronisation function
when engaging the autopilot and explain why the
autopilot should be engaged when the aircraft is in trim.
o4} Give —examples—of engagement anddisengagement| X X
(15) Define—the Control—\Wheel Steeringm {CWS} mede| X X
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Define the control wheel steering (CWS) mode as manual
manoeuvring of the aircraft through the autopilot
computer and autopilot servos/actuators using the
control column/control wheel.

(16)

Describe the following elements of CWS:
— CWS as an autopilot mode;
— flight phases where CWS cannot be used;

— whether the pilot or the autopilot is controlling the
flight path;

— the availability of flight path/performance
protections;

— potential different feel and control response
compared to manual flight.
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LO{18)

(14)

Describe touch control steering (TCS) and highlight the
differences when compared to CWS:

— autopilot remains engaged but autopilot
servos/actuators are disconnected from the control
surfaces;

— manual control of the aircraft as long as TCS button
is depressed;

— autopilot servos/actuators reconnect when TCS
button is released and the autopilot returns to
previously engaged mode(s).

(15)

Explain that only one autopilot may be engaged at any
time except for when APP is armed in order to facilitate a
fail-operational autoland.

(16)

Explain the difference between an armed and an engaged
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mode:

not all modes have an armed state available;
a mode will only become armed if certain criteria are
met;

an armed mode will become engaged (replacing the
previously engaged mode, if any) when certain
criteria are met.

(17)

Describe the sequence of events when a mode is engaged
and the different phases:

initial phase where attitude is changed to obtain a
new trajectory in order to achieve the new
parameter;

the trajectory will be based on rate of closure which
is again based on the difference between the original
parameter and the new parameter;

capture phase where the aircraft will follow a
predefined rate of change of trajectory to achieve
the new parameter without overshooting/
undershooting;

tracking or hold phase where the aircraft will
maintain the set parameter until a new change has
been initiated.

(18)

Explain automatic mode reversion and typical situations
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where it may occur:

— no suitable data for the current mode such as flight
plan discontinuity when in LNAV/managed NAV;

— change of parameter during capture phase for
original parameter such as change of altitude target
during ALT ACQ/ALT*;

— mismanagement of a mode resulting in engagement
of the autopilot envelope protection, e.g. selecting
excessive V/S resulting in a loss of speed control.

(19)

Explain the dangers of mismanagement of the following
modes:

— use of V/S and lack of speed protection, i.e. excessive
V/S or FPA may be selected with subsequent
uncontrolled loss or gain of airspeed;

— arming VOR/LOC or APP outside the protected area
of the localiser or ILS.

(26)

Describe how failure of other systems may influence the
availability of the autopilot and how incorrect data from
other systems may result in an undesirable aircraft state,
potentially without any failure indications.

Explain the importance of prompt and appropriate pilot
intervention during such events.

(27)

Explain an appropriate procedure for disengaging the
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autopilot and why both aural and visual warnings are used
to indicate that the autopilot is being disengaged:
— temporary warning for intended disengagement
using the design method;
— continuous warning for unintended disengagement
or using a method other than the design method.
(28) Explain the following regarding autopilot and aircraft with| X X X
manual trim:
— the autopilot may not engage unless the aircraft
controls are in trim;
— the aircraft will normally be in trim when the
autopilot is disconnected;
— use of manual trim when the autopilot is engaged
will normally lead to autopilot disconnection and a
risk of an out-of-trim situation.
022 06 03 00 Flight dBirector: design and operation
022 06 03 01 Purpose, use, indications, modes, data
(01) State Explain the purpose of a flight director {FB} system. X X X
(03) List Describe the different types of display: X X X
— pitch and roll crossbars;
—  V-bar.
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(04)

Explain the differences between a flight director and an
autopilot {AR}-system and how the flight director provides
a means of cross-checking the control/guidance
commands sent to the autopilot.

(05)

separately-{AP-with-no-FDorFD-with-no-AP}-ernone-of
them:

Explain why the flight director must be followed when
engaged/shown, and describe the appropriate use of the
flight director:

—  flight director only;
— autopilot only;
—  flight director and autopilot;

—  typical job-share between pilots (pilot flying
(PF)/pilot monitoring (PM)) for selecting the
parameters when autopilot is engaged versus
disengaged.

(06)

los of diff 8 e .
ndicat ‘ pare

Give examples of different scenarios and the resulting
flight director indications.

(07)

Explain that the flight director computes and indicates the
direction and magnitude of control inputs required in
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order to achieve an attitude to follow a trajectory.

(08)

Explain how the modes available for the flight director are
the same as those available for the autopilot, and that the
same panel (FCU/MCP) is normally used for selection.

(09)

Explain the importance of checking the FMC data or
selected autopilot modes through the FMA when using
the flight directors. If the flight directors are showing
incorrect guidance, they should not be followed and
should be turned off.

022 06 04 00

Aeroplane: fElight mMode aAnnunciator (FMA)

022 06 04 01

Purpose, modes, display scenarios

(01)

Exolaintl the i  tha FMA
Explain the purpose of FMAs and their importance being
the only indication of the state of a system rather than a
switch position.

— failure-and-alert-messages:

(03)

Describe where the FMAs are normally shown and how
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the FMAs will be divided into sections (as applicable to
aircraft complexity):
— vertical modes;
— lateral modes;
— autothrust modes;
— autopilot and flight director annunciators;
— landing capability.
(04) Explain why FMAs for engaged or armed modes have| X X X
different colour or different font size.
(05) Describe the following FMA display scenarios: X X X
— engagement of a mode;
— mode change from armed to becoming engaged;
— mode reversion.
(06) Explain the importance of monitoring the FMAs and| X X X
announcing mode changes at all times (including when
selecting a new mode) and why only certain mode
changes will be accompanied by an aural notification or
additional visual cues.
(07) Describe the consequences of not understanding what the| X X X
FMAs imply or missing mode changes, and how it may
lead to an undesirable aircraft state.
022 06 05 00 Autoland:-design-and-operation
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022 06 05 01

Design and operation

(01)

Explain the purpose of an autoland system.

(02)

¥ | descrl . ¢ |
system-

Explain the significance of the following components
required for an autoland:

— autopilot;
— autothrust;
— radio altimeter;

— ILS receivers.

(03)

Define Explain the following terms (reference to CS-AWO

‘All Weather Operations’):
— fail-passive automatic landing system;
{fail—aetive} automatic

— fail-operational landing

system;
— fail-operational hybrid landing system;
— alert height;.
accordingto-CS-AWO-

(04)

Descri | oxolain_tl : L
tod Stions/indicati ‘ nitial

Page 288 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

Describe the autoland sequence including the following:

FMAs regarding the landing capability of the aircraft;

the significance of monitoring the FMAs to ensure
the automatic arming/engagement of modes
triggered by defined radio altitudes or other
thresholds;

in the event of a go-around, that the aircraft
performs the go-around manoeuvre both by reading
the FMAs and supporting those readings by raw
data;

during the landing phase that ‘FLARE’ mode engages
at the appropriate radio altitude, including typical
time frame and actions if ‘FLARE’ does not engage;

after landing, that ‘ROLL-OUT’ mode engages and the
significance of disconnecting the autopilot prior to
vacating the runway.

(05)

¥ I it onallimitat] :
autoland-

Explain that there are operational limitations in order to

legally perform an autoland beyond the technical
capability of the aircraft.

(06)

Explain the purpose and significance of alert height,
describe the indications and implications, and consider
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typical pilot actions for a failure situation:
— above the alert height;
— below the alert height.
(07) Describe typical failures that, if occurring below the alert| X
height, will trigger a warning:
— all autopilots disengage;
— loss of ILS signal or components thereof;
— excessive ILS deviations;
— radio-altimeter failure.
(08) Describe how the failure of various systems, including| X
systems not directly involved in the autoland process, can
influence the ability to perform an autoland or affect the
minima down to which the approach may be conducted.
(09) Describe the fail-operational hybrid landing system as a| X
primary fail-passive automatic landing system with a
secondary independent guidance system such as a head-
up display (HUD) to enable the pilot to complete a manual
landing if the primary system fails.
022 07 00 00 HELICOPTER: AUTOMATIC FLIGHT CONTROL SYSTEMS
022 07 01 00 General principles
022 07 01 01 Stabilisation
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(01) Explain the similarities and differences between SAS and X X X
AFCS (the latter can actually fly the helicopter to perform
certain functions selected by the pilot). Some AFCSs just
have altitude and heading hold whilst others include a
vertical speed or IAS hold mode, where a constant rate of
climb/decent or IAS is maintained by the AFCS.
022 07 01 02 Reduction of pilot workload
(01) Appreciate how effective the AFCS is in reducing pilot X X X
workload by improving basic aircraft control harmony and
decreasing disturbances.
022 07 01 03 Enhancement of helicopter capability
(01) Explain how an AFCS improves helicopter flight safety X X X
during:
— search and rescue (SAR) beecause—ef thanks to
increased capabilities;
— flight by sole reference to instruments;
— underslung load operations;
— white-out conditions in snow-covered landscapes;
— an approach to land with lack of visual cues.
(02) Explain that the Search-and-Reseue{SAR} modes of AFCS X X X
include the following functions:
— ability to autohover;
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— facility for mark on target (MOT) approach to hover;
— automatically transition dewn from cruise down to a
predetermined point or over-flown point;
— ability for the rear crew to move the helicopter
around in the hover;
— the ability to automatically transition baek from the
hover back to cruise flight;
— the ability to fly various search patterns.
(03) Explain that the earlier autohover systems use Doppler X X X
velocity sensors and thelater modern systems use inertial
sensors plus GPS, and normally include a two-dimensional
hover-velocity indicator for the pilots.
(04) Explain why some SAR helicopters have both radio- X X X
altimeter height hold and barometric altitude hold.
022 07 01 04 Failures
(01) Explain the various redundancies and independent X X X
systems that are built into the AFCSs.
(02) Appreciate that the pilot can override the system in the X X X
event of a failure.
(03) Explain a series actuator ‘hard over’ which equals aircraft X X X
attitude runaway.
(04) Explain the consequences of a saturation of the series X X X
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actuators.

022 07 02 00 Components: oGQperation

022 07 02 01 Basic sensors

(01) Explain the basic sensors in the system and their X X X
functions.

(02) Explain that the number of sensors will be dependent on X X X
the number of coupled modes of the system.

022 07 02 02 Specific sensors

(01) Explain the function of the microswitches and strain X X X
gauges in the system which sense pilot input to prevent
excessive feedback forces from the system.

022 07 02 03 Actuators

(01) Explain the principles of operation of the series and X X X
parallel actuators, spring-box clutches and the autotrim
system.

(02) Explain the principle of operation of the electronic X X X
hydraulic actuators in the system.

022 07 02 04 Pilot/-system interface: control panels, system
indications, warnings

(01) Describe the typical layout of the AFCS control panel. X X X

Page 293 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

(02)

Describe the system indications and warnings.

X

022 07 02 05

Operation

(01)

Explain the functions of the redundant sensors’ simplex
and duplex channels (single/dual channel).

022 07 03 00

Stability aAugmentation sSystem (SAS)

022 07 03 01

General principles and operation

(01)

Explain the general principles and operation of an SAS
with regard to:

— rate damping;

— short-term attitude hold;

— effect on static stability;

— effect on dynamic stability;
— aerodynamic cross-coupling;
— effect on manoeuvrability;

— control response;

— engagement/disengagement;

— authority.

(02)

Explain and describe the general working principles and
primary use of a SAS by damping pitch, roll and yaw
motions.
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(03) Describe a simple SAS with forced-trim system which uses X X X
magnetic clutch and springs to hold cyclic control in the
position where it was last released.

(04) Explain the interaction of trim with SAS/sStability and X X X
cControl aAugmentation sSystem (SCAS).

(05) Appreciate that the system can be overridden by the pilot X X X
and that individual channels can be deselected.

(06) Describe the operational limits of the system. X X X

(07) Explain why the system should be turned off in severe X X X
turbulence or when extreme flight attitudes are reached.

(08) Explain the safety design features built into some SASs to X X X
limit the authority of the actuators to 10—-20 % of the full-
control throw in order to allow the pilot to override if
actuators demand an unsafe control input.

(09) Explain how cross-coupling produces an adverse effect on X X X
roll-to-yaw coupling, when the helicopter is subjected to
gusts.

(10) Explain the collective-to-pitch coupling, side-slip-to-pitch X X X
coupling and inter-axis coupling.

022 07 04 00 Autopilot — aAutomatic stability equipment

022 07 04 01 General principles
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(01) Explain the general autopilot principles with regard to: X X X
— long-term attitude hold;
— fly-through;
— changing the reference (beep trim, trim release).

022 07 04 02 Basic modes (3/4 axes)

(01) Explain the AFCS operation on cyclic axes (pitch/roll), yaw X X X
axis, and on collective (fourth axis).

022 07 04 03 Automatic guidance (upper modes of AFCS)

(01) Explain the function of the attitude-hold system in an X X X
AFCS.

(02) Explain the function of the heading-hold system in an X X X
AFCS.

(03) Explain the function of the vertical-speed hold system in X X X
an AFCS.

(04) Explain the function of the navigation-coupling system in X X X
an AFCS.

(05) Explain the function of the VOR-/ILS-coupling system in an X X X
AFCS.

(06) Explain the function of the hover-mode system in an AFCS X X X
(including Doppler and radio-altimeter systems).
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(07) Explain the function of the SAR mode (automatic X X X
transition to hover and back to cruise) in an AFCS.

022 07 04 04 Flight dDirector: design and operation

(01) Explain the purpose of a fElight dBirector {ED} system. X X X

(02) List Describe the different types of display: X X X
— pitch and roll crossbars;
—  V-bar.

(03) State the difference between the flight director FB system X X X
and the autopilot system. Explain how each can be used
independently.

(04) List and describe the main components of an the flight X X X
director £B system.

(05) Give examples of different situations with the respective X X X
indications of the command bars.

(06) Explain the architecture of the different flight directors X X X
FDs fitted to helicopters and the importance to monitor
other instruments as well as the flight director. EB;
becauseon

(07) Explain how some helicopter types whieh have the X X X
collective setting as a en-the flight director FB commands;
however, the command does not provide,—there—is—+e
protection against a eeHective transmission overtorque.
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(08) Describe the collective setting and yaw depiction on flight X X X
director £B for some helicopters.
022 07 04 05 Automatic fFlight c€ontrol pRanel (AFCP)
(01) Explain the purpose and the importance of the AFCP. X X X
(02) State that the AFCP provides: X X X
—  AFCS basic and upper modes;
— flight director £B selection, SAS and AP engagement;
— failure and alert messages.
022 08 00 00 TRIMS — YAW DAMPER — FLIGHT-ENVELOPE
PROTECTION
022 08 01 00 Trim systems:-design-and-operation
022 08 01 01 Design and operation
(01) Explain the purpose of the trim system and describe the| X X
layout with one trim system for each control axis,
depending on the complexity of the aircraft.
Lo{o02} State-the-existence-ofa-trim-system-foreach-of the-three| X \ 4
axes:
(03) Give examples of trim indicators and their function, and| X X
explain the significance of a ‘green band/area’ for the
pitch trim.
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(04)

Describe and explain an automatic pitch-trim system for a
conventional aeroplane.

(05)

Describe and explain an automatic pitch-trim system for
an FBWHy-by-wire aeroplane and that it is also operating
during manual flight; however, during certain phases it
may be automatically disabled to alter the handling
characteristics of the aircraft.

A bt fora v bywi lanet! .
. leo dluri | fliaht.

(07)

Describe the consequences of manual operation on the
trim wheel when the automatic pitch-trim system is
engaged.

(08)

Describe and explain the engagement and disengagement
conditions of the autopilot according to trim controls.

(09)

Define ‘Mach trim’ and state that the Mach-trim system
can be independent.

(11)

Describe the implications for the pilot in the event of a
runaway trim or significant out-of-trim state.
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022 08 02 00 Yaw damper: design and operation
022 08 02 01 Design and operation
(01) Explain the purpose of the yaw-damper system. X X
system-
(03) Explain the purpose of the Dutch-roll filter (filtering of the| X X
yaw input signal).
(04) Explain the operation of a yaw-damper system and state| X X
the difference between a yaw-damper system and a 3-axis
autopilot operation on the rudder channel.
022 08 03 00 Flight-eEnvelope pProtection (FEP)
022 08 03 01 Purpose, input parameters, functions
(01) Explain the purpose of the {FEPJ. X X X
(02) List-the Explain typical input parameters of to the FEP: X X X
— AOA;
— aircraft configuration;
— airspeed information.
(03) Explain the following functions of the FEP: X X X
— stall protection;;
— overspeed protection.
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(04)

State—that Explain how the stall-protection function and
the overspeed-protection function apply to both
mechanical/conventional and FBW#ly-by-wire control
systems, but other functions (e.g. pitch or bank limitation)

can only apply to FBW#y-by-wire control systems.

022 09 00 00

AUTFO-FHROTFHE——AUTOMAHEC—THRUST—CONTROL
SYSTEM

AUTOTHRUST — AUTOMATIC THRUST CONTROL SYSTEM

022 09 01 00

Autothrust system

022 09 01 01

Purpose, operation, overcompensation, speed control

(01)

State Describe the purpose of the aute-threttle—{AT

autothrust system and explain how the FMAs will be the
only indication on active autothrust modes.

(02)

Explain the operation of an AT autothrust system with
regard to the following modes:

— take-off/go-around (TOGA);

— climb or maximum continuous thrust (MCT), N1 or
EPR targeted (THR CLB, THR MCT, N1, THR HOLD,
EPR);

— speed (SPEED, MCP SPD);
— idle thrust (THR IDLE, RETARD/ARM);
— landing {flare’or‘retard™} (RETARD, THR IDLE).
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LOH{03)

(04)

Describe the two main variants of autothrust systems:

— mode selections available on the FCU/MCP and
thrust levers move with autothrust commands;

— mode selections made using the thrust levers which
remain static during autothrust operation.

(05)

Exolain_the limitati ¢ AT . :
turbulence:

Explain how flight in turbulence/wind shear giving
fluctuating airspeed indications may lead to the
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autothrust overcompensating in an oscillating manner and
that manual thrust may be required to settle the airspeed.
Airspeed indications/trend vectors may give an indication
of appropriate thrust adjustments but any reaction should
not be too aggressive.

(06)

Explain the threats associated with the use of autothrust
resulting in the pilot losing the sense of energy awareness
(e.g. speed, thrust).

(07)

Explain the relationship between autopilot pitch modes
and autothrust modes and how the autopilot and
autothrust will interact upon selecting modes for one of
the systems.

(08)

Explain the principles of speed control and how speed can
be controlled:

— by varying the engine thrust;
— by varying the aircraft pitch.

(09)

Explain the potential implications on speed control when
the autothrust controls speed and the autopilot pitch
channel has a fixed pitch target for the following mode
combinations:

— MCP SPD/SPEED and ALT HOLD/ALT;

—  MCP SPD/SPEED and VSP (climb);

—  MCP SPD/SPEED and VSP (descent).
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(20) Explain the potential implications on speed control when| X
the autothrust has a fixed thrust target and the autopilot
pitch channel controls speed for the following mode
combinations:
— N1/THR CLB and LVL CHG/OP CLB;
— ARM/THR IDLE and LVL CHG/OP DES.
022 1000 00 COMMUNICATION SYSTEMS
0221001 00 Voice communication, data-link transmission
022 100101 Definitions and transmission modes
(01) State Describe the purpose of a data-link transmission| X X X
system.
(02) Compare voice communication versus data-link| X X X
transmission systems.
(03) State-that-VHE-HF and SATCOM-devicescan-be-used-for| X X X
. — ! dotatind icsion.
Describe the communication links that are used in
aircraft:
— high-frequency (HF) communications;
— very high-frequency (VHF) communications;
— satellite communications (SATCOM).
(04) State—the —advantages—and—disadvantages—of —each| X X X
A, < o witl :

Page 304 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

Consider the properties of the communication links with
regard to:

— signal quality;

— range/area coverage;

— Rrange;

— line-of-sight limitations;

— quality of the signal received;

— interference due to ionospheric conditions;

— data transmission speed.

; I I " o ke d

(06)

e ‘dowrlind lind cations,

Define and explain the following terms in relation to
aircraft datalink communications:

— message/data uplink;

— message/data downlink.

Lo-{6#

S I DATIS | ATIS ved by d
ks

022 1001 02

Systems: aArchitecture, design and operation

Loy

’ | followi | tind . idars:
—  SIFA
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—  ARING

(02)

Describe the purpose of the ACARS network.

(03)

Describe the systems using the ACARS network through
the air traffic service unit (ATSU) suite:

— aeronautical/airline operational control (AOC);

— air traffic control (ATC).

(04)

_ ATC icual in:
—  pripter
Explain the purpose of the following parts of the on-board
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equipment:
— communications computer;
— control display unit (CDU)/multifunction control
display unit (MCDU);
— data communication display unit (DCDU);
— ATC message visual annunciator;
—  printer.
(05) Give examples of airline operations communications| X
(AOC) datalink messages such as:
— out of the gate, off the ground, on the ground, into
the gate (O0O0I);
— load sheet;
— passenger information (connecting flights);
— weather reports (METAR, TAF);
— maintenance reports (engine exceedances);
— aircraft technical data;
— free-text messages.
(06) Give examples of aitraffic-communications{ATC} data-| X
link messages such as:
— departure clearance;
— oceanic clearance;
— digital ATIS (D-ATIS);
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— controller-pilot data-link communications (CPDLC).
022 10 02 00 Future aAir nNavigation sSystems (FANSs)
022 1002 01 Versions, applications, CPDLC messages, ADS contracts
(01) State Describe the existence of the ICAO communication,| X
navigation, surveillance/air traffic management
(CNS/ATM) concept.
(02) Defi I lain_the FANS ! lineluding FANS A X
and-FANS B}
Explain the two versions of FANSs:
—  FANS A/FANS 1 using the ACARS network;
— FANS B/FANS 2 using the ACARS network and the
aeronautical telecommunication network (ATN).
LO-(03) State that FANSA/FANS 1 uses the ACARS netweork: 4
(04) List and explain the following FANS A/FANS 1 applications: X
—  ATS facility notification (AFN);
— automatic dependent surveillance (ADS);
— CPDLC.
(05) Compare the ADS application with the secondary| X
surveillance radar function, and the CPDLC application
with VHF communication systems.
(06) State that an ATC—centre ATCU can use the ADS| X
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application only, or the CPDLC application only, or both of

them (not including AFN).
(07) 5 . ficati I (LOG_ON) | . X

purpose:

Describe the AFN process for logging on with an ATCU and

typical data that will be included in the message.
(08) List-the differenttypesof- messagesofthe CPDLC function| X

. | £ CPOLC datatind .

Describe typical types of CPDLC messages and the typical

pilot work practices when requesting or accepting a

CPDLC clearance.
(09) List and describe the different types of ADS contracts that| X

are controlled by the ATCU and beyond the control of the

pilot:

— periodic: data sent at set time intervals;

— ondemand: data sent when requested;

— on event: data sent when an event occurs (e.g.

heading change, climb initiated, etc.);-

— emergency mode.

I Q (g g) ‘ I, { x
ificati I . fieation.
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(12) Pescribethe‘emergeney-modes X
Describe the purpose of the ADS emergency mode
contract and highlight the difference to the ATCU
controlled contracts.
022 11 00 00 FLIGHT MANAGEMENT SYSTEM (FMS)/FLIGHT
MANAGEMENT AND GUIDANCE SYSTEM (FMGS)
7al
022110100 Design
022 11 01 01 Purpose, architecture, failures, functions
(01) State Explain the purpose of an FMS. X X X X
(02) Describe a typical dual FMS architecture including the| X X X
following components:
— flight management computer (FMC);
— CDU/MCDU;
— cross-talk bus.
(03) s . I gt m : . e h X X X
. luring d lod los of on.
Describe the following failures of a dual FMS architecture
and explain the potential implications to the pilots:
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— failure of one FMC;
— failure of one CDU/MCDU;

— failure of the cross-talk bus.

(04)

Lict 4! blei I £ on FMS.
EadS i £ irera ; |4l
EadS ardis-defined by thegirli .

Describe how the FMS integrates with other systems and
gathers data in order to provide outputs depending on its
level of complexity.

c e the : £ tha EMS with AFCS.

Describe the intert ¢ the FIMS with the AT _

(07)

Explain how the FMS may provide the following functions:
— havigation;
— lateral and vertical flight planning;

— performance parameters.

022 11 02 00

Navieationdatal _ai £t datal
FMC databases

Lo-{ey

Deseribe_tl I s f o
aation_datal | of the aireraft_database:
by i ionupdati e,
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022 11 02 01 Navigation database
(01) Explain the purpose of, and describe typical content of,| X X X X
the navigation database.
(02) Describe the 28-day aeronautical information regulation| X X X X
and control (AIRAC) update cycle of the navigation
database and explain the reason for having two
navigation databases (one active, one standby) and the
implication this has to the pilot.
(03) Explain the purpose of typical user-defined waypoints| X X X X
such as:
— latitude/longitude coordinates;
— place/bearing/distance (PBD);
— place/bearing place/bearing (PBX);
— place/distance (PD).
(04) Explain that the pilot cannot change or overwrite any of| X X X X
the data in the navigation database and that any user-
defined waypoints, routes and inputted data will be
erased when a different database is activated.
(05) Explain the threats and implications to the pilot of| X X X X
changing the database by error either on the ground or
while flying.
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022 11 02 02 Aircraft performance database
(01) Explain the purpose of, and describe the typical content| X X X X
of, the aircraft performance database.
(02) Explain the importance of verifying that the aircraft| X X X X
performance database is based on the correct data, such
as engine type and aircraft variant.
(03) Explain that the contents of the aircraft performance| X X X X
database cannot be modified by the pilot.
(04) Explain the purpose of performance factor and how it| X X X X
influences the calculations.
(05) Explain the purpose of cost index (Cl) and how it| X
influences the calculations.
022 11 03 00 Operations, limitations
022 1103 01 Data, calculations, position inputs, raw data
(01) List —and—describe—data—computation—and—functions| X X X X
ncludi . . e \ g
y Uvertical N ouid '
Describe typical data that may be provided by the FMS:
— lateral and vertical navigation guidance;
— present position;
— time predictions;

Page 313 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

— fuel predictions;

— altitude/flight level predictions.

(02)

S I e I . | I

measured-data{use-of sensors}-and-computations-based
otal inf . o _

Explain how the FMS will use a combination of

inputted/database and measured data in order to

calculate projections and provide output data.

(03)

Explain the issues and threats using inputted/database
data and give examples of consequences of inputting data
incorrectly/using incorrect data.
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(04)

Describe fuel consumption calculations during standard
operations and explain typical data that will have an
influence on the accuracy of the calculations.

(05)

Explain the implications on the accuracy of the
calculations during flight in abnormal configurations (such
as engine out, gear down, flaps extended, spoilers
extended, etc.) if the FMS is unable to detect the failure.

(06)

5 . . " Q. I ing (COMM.
NAV)-

Describe and explain the purpose of an FMS having
dedicated radio-navigation receivers that it will tune
automatically.

(07)

Explain typical position inputs to an FMS:
— GPS;
— IRS;
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— DME;
— VOR;
— LOG;
— runway threshold (RWY THR).

(08)

Explain how the FMS will create its own FMS position fix
and that the FMS calculations will be based on the FMS
position. Depending on the type of system, the FMS
position may be calculated from:

— asingle source of position data where the most
accurate data available at a given time will be used;

— multiple sources from which a position will be
derived using the combined inputs.

(09)

Explain the implications of a reduction in available
position inputs to the FMS, especially GPS in relation to
the capability of performing RNP/PBN approaches.

(10)

Explain the difference between following the FMS data
compared to following raw data from radio-navigation
receivers and describe how there may be limitations for
using FMS data as primary source to follow an instrument
approach procedure (IAP) such as LOC, VOR or NDB.

022 11 04 00

Human-machine interface (control display unit (CDU/
multipurpose control display unit (MCDU))
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022 11 04 01

Puspose, scratchpad, data input, set-up process

Lo-{oy

- | | doseri basic_functi -

(02)

Describe the purpose of a CDU/MCDU.

(03)

Describe the typical layout of a CDU/MCDU and the
general purpose of the following:

—  screen;
— line select keys;
— menu select keys;

— alphanumerical keys.

(04)

Explain the function of the ‘scratchpad’ part of the screen.

(05)

Describe how input of some data is compulsory for the
function of the FMS and other data is optional, and that
different symbology is used to highlight this:

— rectangular boxes = compulsory information;

— dashed line = optional information.

(06)

Describe a typical FMS pre-flight set-up process through
the CDU/MCDU to cover the most basic information (with
the aim to create awareness of required information as
this is irrespective of aircraft type and FMS/FMGS make):

— ident page (who am | = aircraft type/variant, engine
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type/rating and appropriate navigation database);
— position initialisation (where am | = position for
aligning the IRS and FMS position);

— route initialisation (where am | going to = place of
departure/destination and alternate(s));

— route programming (how will | get there = SIDs,
STARS, route (company or otherwise));

— performance initialisation (when will | arrive =
weights, flap setting, FLEX/assumed
temperature/derate, take-off speeds).

022 12 00 00

ALERTING SYSTEMS, PROXIMITY SYSTEMS

022 12 01 00

General

022 12 01 01

Alerting systems ccording to CS 25 and CS 29

(01)

State definitions, category, criteria and characteristics of
alerting systems according to CS-25/AMIC 25.1322 for
aeroplanes and CS-29 for helicopters as appropriate.

022 12 02 00

Flight wM/arning sSystems (FWSs)

022 12 02 01

Annunciations, master warning, master caution,
advisory

(01)

. |  am FWS ard list £l :
ol Lsituations) of . y Lot

State the annunciations given by the FWS and typical
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location for the annunciator(s):
— master warning;
— master caution;

— advisory.

e gl . € an FWS.

(03)

Explain master warning:
— colour of annunciator: red;
— nature of aural alerts: continuous;

— typical failure scenarios triggering the alert.

(04)

Explain master caution:
— colour of the annunciator: amber or yellow;
— nature of aural alerts: attention-getter;

— typical failure scenarios triggering the alert.

(05)

Describe a typical procedure following a master
warning or master caution alert:

— acknowledging the failure;
— silencing the aural warning;

— initiating the appropriate response/procedure.

(06)

Explain advisory:

— colour of the annunciator: any other than red,
amber, yellow or green;
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— absence of aural alert;
— typical scenarios triggering the advisory.
022 12 03 00 Stall wWarning sSystems (SWSs)
022 12 03 01 Function, types, components
(01) State the function-ofanSWS-: X X
Describe the function of an SWS and explain why the
warning must be unique.
25207 (¢}
(03) List Describe the different types of SWSsstal—warning| X X
systems.
(04) List the main components of an SWS. X X
(06) Explain the difference between the stall warning speed| X X
and the actual stalling speed of the aeroplane.
022 12 04 00 Stall protection
022 12 04 01 Function, types
(01) State Describe the function of a stall protection system. X
(02) List Describe the different types of stall protection| X
systems including the difference between mechanical and
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FBWfhy-by-wire controls.

Lo (04) Lict the i ¢ " . . X

(05) Explain the difference between an SWS stal—warning| X
system and a stall protection system.

022 12 0500 Overspeed warning

022 12 05 01 Purpose, aural warning, Vy,0/Myo pointer

(01) Explain the purpose of an overspeed warning system| X X
(MMOMMO Vo /Myo pointer).

(03) State that for large aeroplanes; an aural warning must be| X X
associated to the overspeed warning if an electronic
display is used (see AMC 25.11, paragraph 10.b(2),
p. 2-GEN-22).

(04) Describe and gGive examples of VMO/MMO My, pointer:| X X
barber’s/barber pole pointer, barber’s/barber pole
vertical scale.

022 12 06 00 Take-off warning

022 12 06 01 Purpose

(01) State Explain the purpose of a take-off warning system| X
and list the typical abnormal situations which generate a
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warning (see AMC 25.703, paragraphs 4 and 5).

022 12 07 00 Altitude alert system

022 12 07 01 Function, displays, alerts

(01) State Describe the function of and-deseribe an altitude| X X X X X X
alert system.

(02) List and Describe the different types of displays and| X X X X X X
possible alerts.

022 12 08 00 Radio altimeter

022 12 08 01 Purpose, range, displays, incorrect indications

(01) State Explain the funetion purpose of a low-altitude radio| X X X X X X
altimeter.

(02) Describe the principle of the distance (height)| X X X X X X
measurement.

£o{03} State the bandwidth-and-frequency-range-used: X X X X X X

(04) List the different components—of aradioaltimeter and| X X X X X X
Describe the different types of radio-altimeter displays.

(05) List the systems-using radio-altimeter-information: X X X X X X
Describe how the radio altimeter provides input to other
systems and how a radio-altimeter failure may impact on
the functioning of these systems.
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(06) State the range and-aceuraey of a radio altimeter. X X X X X X
(08) Explain the potential implications of an incorrect radio-| X X X
altimeter indication and how this in particular may
affect the following systems:
— autothrust;
— ground-proximity warning systems (GPWSs).
022 12 09 00 Ground-proximity warning systems (GPWSs)
022 12 09 01 GPWSs: design, operation, indications
(01) State Explain the purpose of a ground-preximity-warping| X X X
systerm-{GPWSs).
Lo-{02} List the componentsofa GPWS. X X X
(03) List—the Explain inputs and outputs of a GPWS and| X X X
describe its operating principle.
(04) List and describe the different modes of operation of a| X X X
GPWS.
022 12 09 02 Terrain-aAvoidance warning sSystem (TAWS);; other
name: eEnhanced GPWS (EGPWS)
(01) State Explain the purpose of a TAWS for aeroplanes and of| X X X
a HTAWS for helicopters, and explain the difference from
a GPWS.
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o623} Listthe-components-of a FAWS/ HTAWS. X X X
(03) List the Explain inputs and outputs of a TAWS/HTAWS and| X X X
describe its working principle.
(04) Give examples of terrain displays and list the different| X X X
possible alerts.
(05) Give examples of time response left to the pilot according| X X X
to look-ahead distance, speed and aircraft performances.
(06) Explain why the TAWS/HTAWS must be coupled to a| X X X
precise-position sensor.
(07) Explain the possibility of triggering spurious| X X X
TAWS/HTAWS warnings as a result of mismanaging the
flight path in the proximity to obstacles:
— high rate of descent;
— high airspeed;
— a combination of high rate of descent and high
airspeed.
022 12 09 03 Runway—awareness—and—advisory —system—{to—be
introduced-ata-laterdate} Intentionally left blank
Lo {01) Exolaintl L odii . X
: o of i} isting TAWS (EGPWS) I
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022121000 ACAS/TCAS principles-and-operations X X X X X X
022121001 Principles and operations
(01) State that ACAS Il is an ICAO standard for anti-collision| X X X X X X
purposes.
standard:
(03) Explain that ACAS Il is an anti-collision system and does| X X X X X X
not guarantee any specific separation.
(04) Describe the purpose of an ACAS Il system as an anti-| X X X X X X
collision system.
(05) ‘ ' isory” Traffi isery’| X X X X X | X
A
Describe the following outputs from a TCAS:
— other intruders;
— proximate intruders;
— traffic advisory (TA);
— resolution advisory (RA).
(06) State—that RAs—are—calewlated—in—thevertical plane—-only| X X X X X X
{climb-ordescent).
State that ACAS Il will issue commands in the vertical
plane only (climb, descent or maintain), and that the
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commands are complied with as a manual manoeuvre.

(07)

ir_thediff | . :
e RA lification of vertical )

Explain that an RA may or may not require any active
control input and the implications of reacting instinctively
without awareness of actual control inputs required to
comply with the RA.

(08)

Explain that if two aircraft are fitted with ACAS Il, the RA
will be coordinated.

(09)

State that ACAS Il equipment can take into account
several threats simultaneously.

(10)

State that a detected aircraft without altitude-reporting
can only generate a TA; describe typical type of traffic and
how this can create distractions during flight in certain
areas of significant air traffic activity.

(11)

s b the TCAS Y it o
Describe the interaction between the TCAS Il system and
the transponder, radio altimeter and the air-data
computer:

— Aantenna used;

— computer and links with radio altimeter, air-data
computer and mode-S transponder.
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ortify the "

(13)

Explain the principle of TCAS Il interrogations.

(14)

State that the typical standard detection range for TCAS II:
— 35-40 NM horizontally;

— approximately 2000 ft above and below (any
setting);

— extension to approximately 10 000 ft above (ABV
selected) or approximately 10 000 ft below (BLW
selected).

: bt ¥ : od \

(16)

Explain the principle of ‘reduced surveillance’.

(17)

Exolainthat in_hict . - I iod |
lod g I - . TR

Explain that in high-density traffic areas the range may

automatically be decreased in order to enable detection

of the threats in the proximity of the aircraft due to a

limitation of the maximum number of possible intruders

the system is able to process.

(18)

Identify the equipment which an intruder must be fitted
with in order to be detected by TCAS Il
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(19)

Explain in the anti-collision process:

that the criteria used to trigger an alarm (TA or RA)
are the time to reach the closest point of approach
(CPA) (called TAU) and the difference of altitude;

that an intruder will be classified as ‘proximate’
when being less than 6 NM and 1 200 ft from the
TCAS-equipped aircraft;

that the time limit to CPA is different depending on
aircraft altitude, is linked to a sensitivity level (SL),
and state that the value to trigger an RA is from 15 to
35 seconds;

thatt in case of an RA, the intended vertical
separation varies from 300 to 600 ft (700 ft above
FL420), depending on the SL;

that below 1000 ft above ground, no RA can be
generated;

that below 1 450 ft (radio-altimeter value) ‘increase
descent’ RA is inhibited;

that-n at high altitude, performances of the type of
aircraft are taken into account to inhibit ‘climb’ and
‘increase climb’ RA.

X

(20)

List and interpret the following information available from
TCAS:

the different possible statuses of a detected aircraft:
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‘other’, ‘roximate’, ‘intruder’;
— the appropriate graphic symbols and their position
on the horizontal display;
— different aural warnings.
(212) Explain—that-anRAis—presented—as—a—possible—vertical| X X X X X X
TCAS indi he Pri Elicht Disol
{PEB)-
Explain the indications of a TA and an RA and how an
RA will generate a red area on the VSI. Some variants
will also include a green area. To manoeuvre the
aircraft to comply with the RA, the pilot should ‘avoid
the red’ or ‘fly the green’.
a-PED:
(23) Explain that the pilot must not interpret the horizontal| X X X X X X
track of an intruder upon the display.
022121100 Rotor/engine overspeed alert system
022121101 Design, operation, displays, alarms
(01) Describe the basic design principles, operation, displays X X X
and warning/alarm systems fitted to different helicopters.
022 13 00 00 INTEGRATED INSTRUMENTS — ELECTRONIC DISPLAYS
022 130100 Electronic display units
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022 13 01 01 Design, limitations
(01) List the different technologies used, e.g. CRT and LCD, and| X X X X X X X
the associated limitations:
—  cockpit temperature;
— glares;
— resolution.
022 13 02 00 Mechanical integrated instrumentsi—aAttitude—and
iD; indi (ADH/hHoxi | Situati
indicator(HSl)
022 1302 01 Attitude and director indicator (ADI)/horizontal situation
indicator (HSI)
(01) Describe an ADI and an HSI. X X X X X X X
(02) List all the information that can be displayed on fer either| X X X X X X X
instruments.
022 1303 00 Electronic fElight ilnstrument sSystems (EFISs)
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022 130301 Design, operation
(02) List the following pessible-inputs—and-outputs parts of an| X X X X X X
EFIS:
— control panel;
— display unitsy;
— symbol generators;
— remote light sensor.
(04) Describe the typical layout of the EFIS display units and| X X X X X X
how there may be a facility to transfer the information
from one display unit on to another if a display unit fail.
(05) Explain the need for standby instruments to supplement| X X X X X X
the EFIS in the event of all the display units failing and the
challenge of using these standby instruments, namely
their size and position on the flight deck.
(06) Explain the difference between a symbol generator failing| X X X X X X
and a display unit failing and the implications if there are
redundant symbol generators available.
(07) Describe the purpose of an EFIS control panel and| X X X X X X
typical selections that may be available:
— altimeter pressure setting;
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— navigation display (ND) mode selector;
— ND range selector;

— ND data selector (waypoints, facilities, constraints,
data, etc.);

— radio-navigation aids selector (VOR 1/2 or ADF 1/2);
— decision altitude (DA)/decision height (DH) selection.

022 1303 02

Primary fElight dDisplay (PFD), eElectronic aAttitude
dDirector iindicator (EADI)

(01)

State Describe that a PFD (or an EADI) presents a dynamic
colour display of all the parameters necessary to control
the aircraft, and that the main layout conforms with the
‘basic T principle:

— attitude information in the centre;

— airspeed information on the left;

— altitude information on the right;

— heading/track indication lower centre;.

T L d o o llowing_int . I |
icol he PED unitof : .
—  Fflight mode annunciation;,

—  basicT=
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— Tiake-off and landing reference speeds;
— minimum airspeed;
— lower selectable airspeed;

— Mach number.
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(04) Describe the typical design of the attitude information: X X X X X X X
— artificial horizon with aircraft symbol;
— superimposed flight director command bars.
(05) Describe the typical design of the speed tape: X X X X X X X
— rolling speed scale with numerical read-out of
current speed;
— limiting airspeeds according to configuration;
— speed trend vector;
—  bug/indication for selected airspeed.
(06) Explain the Mach number indications and how a selected| X
Mach number is presented with the speed bug on a
corresponding IAS on the speed tape with the Mach
number shown as a numerical indication outside the
speed tape.
(07) Describe the typical design of the altitude information: X X X X X X X
— rolling altitude scale with numerical read-out of
current altitude;
— altimeter pressure setting;
— bug/indication for selected altitude;
— means of highlighting the altitude if certain criteria
are met.
(08) Describe the typical design of the heading/track| X X X X X X X
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information:
— rolling compass scale/rose with numerical read-out
of current heading/track.
— bug/indication for selected heading/track.
(09) Describe the typical design and location of the following| X X X X X X X
information:
— flight mode annunciators (FMAs);
— vertical speed indicator including TCAS RA command
indications;
— radio altitude;
— ILS localiser/glideslopeand RNP/PBN, GBAS or SBAS
or horizontal/vertical flight path deviation indicator;
— decision altitude/height (DA/H).
022 130303 Navigation dDisplay (ND), eElectronic hHorizontal
sSituation ilndicator (EHSI)
(01) State Describe that an ND (or an EHSI) provides a mode-| X X X X X X X
selectable colour flight NDravigation-display.
(02) List and—deseribe the following four modes typically| X X X X X X
available to be displayed on an ND unit:
— MAP (or ARC)-;
—  VOR (or ROSE VOR)-;
—  APP (or ROSE LS);
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— PLAN.
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— failureflagsand-messages:
(03) List and explain the following information that can be| X X X X X X

displayed with the MAP (or ARC) mode selected on an ND

unit:

aircraft symbol, compass scale and range markers;

current heading and track (either one may be ‘up’
depending on selection), true or magnetic;

selected heading and track;
TAS/GS;
wind direction and speed (W/V);

raw data radio magnetic indicator (RMI)
needles/pointers for VOR/automatic direction-
finding equipment (ADF), if selected, including the
frequency or ident of the selected navigation facility;

route/flight plan data from the FMS;
TO/next waypoint data from the FMS;

data from the navigation database such as airports,
waypoints or navigation facilities as selected;

weather radar information;
TCAS traffic information (no TCAS commands);
TAWS (EGPWS) terrain information;

fRailure flags and messages.
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Lo{64)

X

(04)

List and explain the following information that can be
displayed with the VOR or APP (or ROSE VOR or ROSE LS)
mode selected on an ND unit:

aircraft symbol and compass scale;

current heading and track (either one may be ‘up’
depending on selection), true or magnetic;

selected heading and track;
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TAS/ground speed (GS);
wind direction and speed (W/V);

VOR or ILS frequency and identification of the
selected navigation aid;

VOR selected course, deviation indicator and a
TO/FROM indicator in a HS-type display format when
in VOR mode;

localiser selected course, deviation indicator and
glideslope indicator in a HIS-type display format
when in APP mode.

weather radar information;
TCAS traffic information (no TCAS commands);
TAWS (EGPWS) terrain information;

failure flags and messages.

Page 339 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL | CPL | ATPL | ATPL | CPL 0 Ll
/IR
—  wind-directionand-speed;
—  next-waypeintdistanceand-estimated-timeof
. Iditional navigation facilities {STA). it (WRT)
and-airperts{ARPT);
— failureflagsand-messages:
(06) List and explain the following information that can be| X X X X X X
displayed with the PLAN mode selected on an ND unit:
— north-up compass rose and range markers;
— aircraft symbol oriented according to aircraft
heading;
— TAS/GS;
— wind direction and speed (W/V);
— route/flight plan data from the FMS;
— TO/next waypoint data from the FMS;
— data from the navigation database such as airports,
waypoints or navigation facilities as selected;
— failure flags and messages.
£o{o8} Give examplesof EFIS control panels. X X X X X X
(09) Explain the purpose of PLAN mode and it characteristics| X X X X X X
such as:
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— no compass information;
— north is up on the display unit at all times;
— the centre waypoint is the selected waypoint on the
FMS CDU;
— scrolling through the flight plan on the FMS CDU will
shift the map view along the flight path;
— the aircraft symbol will be positioned in the
appropriate place along the flight path;
— using PLAN mode as the primary mode during flight
may lead to disorientation and loss of situational
awareness.
(20) Distinguish the difference between the appearance of an| X X X X X X
EXPANDED or FULL/ROSE mode and how the displayed
range differs between them.
(12) Explain the combination of mode and range selection| X X X X X X
including how selecting the appropriate range and
displayed data can improve situational awareness for a
given phase of flight.
022 1304 00 Engine parameters, crew warnings, aircraft systems,
procedure and mission display systems
022 13 04 01 Purposes of systems, display systems, checklists
(01) State the purpose of the following systems: X X X
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— engine instruments centralised display unit;

— crew alerting system/aircraft associated-with-an anrd
electronic-checklist display unit;

— facility for appropriate on-screen checklists;

— that the aircraft systems display unit enables the
display of normal and degraded modes of operation
of the aircraft systemss;

— that the systems/aircraft display unit is able to show
pictorial systems diagrams/schematics and
associated parameters.

(02)

c . I hi ¢ I [ o
examplesofdisplay-
Describe the similarities to EFIS with regard to basic
system architecture.

(03)

Give the following different names by which engine
parameters, crew warnings, aircraft systems and
procedures display systems are known:

—  mMultifunction dBisplay ubnit (MFDU);

— eEngine iindication and c€rew aAlerting sSystems
(EICASs);

— eEngine and wWarning dBisplay (EWD);
— eElectronic cCentralised aAircraft mMonitor (ECAM);

— systems display (S/D).
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(04)

Give the names of the following different display systems
and describe their main functions:

— VMehicle eEngine mMonitoring dBisplay (VEMD);
— ilntegrated itnstruments dBisplay sSystem (IIDS).

X

(05)

State the purpose of a mission display unit.

(06)

Describe the architecture of each system and give
examples of display.

(07)

Explain why awareness of the consequences of the
actions commanded by the automatic checklist is
required.

(08)

Explain the limited ability of the computer to assess a
situation other than using the exceedance of certain
thresholds to trigger the main and subsequent events and
programmed actions.

(09)

Describe an appropriate procedure for following an on-
screen checklist associated with a failure scenario
including the following:

— confirm the failure with the other flight crew
member prior to performing any of the actions;

— seek confirmation prior to manipulating any guarded
switches or thrust levers;
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— follow the checklist slowly and methodically;
— assess the possible implications of making certain
selections, such as opening the fuel cross-feed if
there is a fuel leak even though the electronic
checklist may ask for the action.
022 13 05 00 Engine first limit indicator
022 13 05 01 Design, operation, information on display
(01) Describe the principles of design and operation, and X X X
compare the different indications and displays available.
(02) Describe what information can be displayed on the X X X
screen, when the screen is in the limited sereen
composite mode.
022 13 06 00 Electronic fFlight bBag (EFB) {te—be-introduced—atatater
date}
022 13 06 01 Purpose, certification, malfunctions
(01) Explain the purpose of the EFB and list typical| X X X X X X
equipment:
— computer laptop;
— tablet device;
— integrated avionics suite in the aircraft.
(02) Describe the ‘class’ hardware certification: X X X
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— portable: portable electronic device (PED) that can
be used inside or outside the aircraft, is not part of
the certified aircraft configuration and does not
require tools to remove it from the flight-deck
cradle, if one exists;
— installed: an electronic device that is considered an
aircraft part covered by the aircraft airworthiness
approval, thus is a minimum equipment list (MEL)
item in the event of failure.
(03) Describe the ‘type’ software certification: X X X
— type A: applications whose misuse or malfunctions
have no adverse effect on flight safety;
— type B: applications for which evaluation of the
hazards presented by misuse or malfunctions is
required.
(04) Explain implications of malfunctions with the EFB| X X X
installation in a fully electronic flight-deck environment:
— mass and balance calculations;
— performance calculations;
— access to charts;
— access to manuals.
022 13 07 00 Head up display (HUD), synthetic vision system (SVS)| X X X
and enhanced visual system (EVS)
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022 13 07 01

Components, benefits, modes of operation

(01)

State the components of a typical HUD installation:

HUD projector and stowable combiner;
HUD controls such as declutter and dimmer;

HUD computer.

(02)

Explain the reasons and benefits of having an HUD:

increased situational awareness due to reduced need
to look inside to view primary flight information;

lower minima for both departure and landing;
improved accuracy of flying thus reduced
susceptibility to enter a state of aircraft upset.

(03)

Describe how the HUD replicates the information on
the primary flight display (PFD) by showing the
following data:

altitude;

speed, including speed trend;

heading;

flight path vector (track and vertical flight path);
flight mode annunciator (FMA);

CAS, TAWS and wind shear command annunciations.

(04)

Describe the following modes of operation of an HUD:

normal display mode that may automatically adapt
the information based on the phase of flight;
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— declutter function.

(05)

Describe the principle of SVS:

— an enhanced database used as reference to provide
terrain and ground features to be shown on the PFD;

— limitations due to being a synthetic image not based
on actual sensory information thus not lowering
landing minima;

— implications if aircraft position accuracy becomes
reduced.

(06)

Describe the principle of EVS:

— includes external sensors such as infrared cameras to
generate a real-time image on the PFD or on the
HUD;

— limitation of the fact that an infrared camera uses
temperature and temperature difference in order to
produce an image;

— enables lower minima because of the real-time
image, thus enhancing the visibility as experienced
by the pilot.

022 14 00 00

MAINTENANCE, MONITORING AND RECORDING
SYSTEMS

Loy
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022 14 01 00

Cockpit vMoice rRecorder (CVR)

022 14 01 01

Purpose, components, parameters

(01)

State Describe the purpose of a CVR, its typical location,
and explain the implications of knowingly erasing or
tampering with any information or equipment.

(02)

List the main components of a CVR:

— a shock-resistant tape recorder or digital storage
associated with an underwater locating device
beacon (ULB);

— acockpit area microphone (CAM);

— a control unit with the following controls: auto/on,

test and erase, and a headset jack-;

— limited flight-deck controls such as erase and test
switches.

(03)

List the following main parameters recorded on the CVR:

— voice communications transmitted from or received
on the flight deck;

— the aural environment of the flight deck;

— voice communication of flight crew members using
the aeroplane’s interphone system;

— voice or audio signals introduced into a headset or
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speaker;
— voice communication of flight crew members using
the public address system, when if installed.
022 14 02 00 Flight dBata rRecorders (FDR)
022 14 02 01 Purpose, components, parameters
(01) State Describe the purpose of an FDR and its typical| X X
location.
(02) List the main components of an FDR: X X
— a shock-resistant data recorder associated with a
ULB;
— adata interface and acquisition unit;
— arecording system (digital flight data recorder);
— two control units (start sequence, event mark
setting);
— limited flight-deck controls, but includes an event
switch.
(03) List the following main parameters recorded on the FDR: X X
— time or relative time count;
—  attitude (pitch and roll);
— airspeed;
— pressure altitude;
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— heading;
— normal acceleration;

— propulsive/thrust power on each engine and eeckpit
flight deck thrust/power lever position, if applicable;

— flaps/slats configuration or eeckpit flight deck
selection;

— ground spoilers andfor speed brake selection.

(04)

State that additional recorded
according to FDR capacity and the applicable operational

requirements.

parameters can be

022 14 03 00

Maintenance and monitoring systems

022 14 03 01

Helicopter o0Operations mMonitoring pPRrogramme

(HOMP): design, operation, performance

(01)

Describe the HOMP as a helicopter version of the
aeroplane fElight dBata mMonitoring (FDM) programsaes.

(02)

State that the HOMP software consists of three integrated
modules:

— fElight dBata eEvents (FDEs);
—  fFlight dBata mMeasurements (FDMs);
— fFlight dbata tFraces (FDTSs).

(03)

Describe and explain the information flow of an HOMP.
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(04)

Describe HOMP operation and management processes.

X

022 14 03 02

Integrated hHealth and uUsage mMonitoring sSystem
(IHUMS): design, operation, performance

(01)

Describe the main features of an IHUMS:
— rotor system health;

— cockpit voice recorder (CVR)/flight data recorder
(FDR);

— gearbox system health;
— engine health;

— exceedance monitoring;
— usage monitoring;

— transparent operation;

— ground station features;
. I toring:
— monitoring;

—  gearboxhealth;

— rotor track and& balance;
— engine performance trending;
. itoring:

— quality controlled to level 2.

(02)

Describe the ground station features of an IHUMS.

Page 351 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 022 — AIRCRAFT GENERAL KNOWLEDGE — INSTRUMENTATION

Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

CB-IR(A)
and EIR

Remarks

(03)

Summarise the benefits of an IHUMS including:

reduced risk of catastrophic failure of rotor or
gearbox;

improved rotor track and& balance giving lower
vibration levels;

accurate recording of flight exceedances;
cockpit-voice recorder CVR/FDR flight datarecorder
allows accurate accident /incident investigation
and& HOMP;

maintenance cost savings.

X

(04)

State the benefits of an IHUMS and an HOMP.

022 14 03 03

Aeroplane c€ondition mMonitoring sSystem (ACMS):

general, design, operation

(01)

State the purpose of an ACMS.

(02)

Describe the structure of an ACMS including:

inputs: aircraft systems (such as air conditioning,
autoflight, flight controls, fuel, landing gear,
navigation, pneumatic, APU, engine), MCDU;

data management unit;
recording unit: digital recorder;

outputs: printer, ACARS or ATSU.
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(03) State that maintenance messages sent by an ACMS can be| X
transmitted without crew notification.
(04) Explain that data from the ACMS can be used as part ofan| X
FDM and safety programme.
(05) Explain that the FDM program collects data anonymously; | X
however, grave exceedance of parameters may warrant a
further investigation of the event by the operator.
(06) Explain the purpose of FDM as a system for identifying| X
adverse safety trends and tailoring training programmes
in order to enhance the overall safety of the operation.
022 15 00 00 DIGITAL CIRCUITS AND COMPUTERS
022 15 01 00 Digital circuits and computers:igGeneral,-definitions-and
design
022 1501 01 General, definitions and design
(01) Define a ‘computer’ as a machine for manipulating data| X X X X X
according to a list of instructions.
E:Eg:E qq ::E (l![E: PIE IH:qu EFEh.tEEtIZE') E: a EES'E
computer:
_ ¢ p ing Unit(CPU) including ¢
At ie Logic Unit (ALUY and-t} i
—  memonry
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— lovices (peripherals):
(03) State—the—existence—of the different buses—and—their| X X X X X
function:
Explain the term ‘bus’ being used as a term for a facility
(wiring, optical fibre, etc.) transferring data between
different parts of a computer, both internally and
externally.
(04) Define the terms ‘hardware’ and ‘software’. X X X X X
‘ “ H I.
(06) X |With the help of the relevant 022 references, give| X X X X X
examples of airborne computers;—such—as—ADE—FMS;
GPWS,-ete:, and list the possible peripheral equipment for
each system, such as:
— ADC with pitot probe(s), static port(s) and indicators;
— FMS with GPS, CDU/MCDU and ND;
— GPWS with radio altimeter, ADC and ND.
Lo (07) s b ¢ inciole_of the followi I . ox M X
— Cuip it
. i disk.
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Amendment 4’

Appendix
‘SUBJECT 031 — FLIGHT PERFORMANCE AND PLANNING:
MASS AND BALANCE — AEROPLANES/HELICOPTERS’
to
AMC1 FCL.310; FCL.515(b); FCL.615(b)

‘Theoretical knowledge examinations’

of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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SUBJECT 031 — FLIGHT PERFORMANCE AND PLANNING: MASS AND BALANCE — AEROPLANES/HELICOPTERS

Note that the term ‘mass’ is used to describe a quantity of matter, and ‘weight’ when describing the force. However, the term ‘weight’ is normally used in
aviation to colloquially describe mass. The professional pilot should always note the units to determine whether the term ‘weight’ is being used to describe a
force (e.g. unit newton) or quantity of matter (e.g. unit kilogram).

(1) MASS DEFINITIONS OF MASSES, LOADS AND INDEXES

Allowed take-off mass

The mass taking into consideration all possible limitations for take-off including restrictions caused by regulated take-off mass and regulated landing mass.

Area load or floor load

The load (or mass) distributed over a defined area. Units-ef-measurementused-Example units:
—  SI:N/m’, kg/m>;

—  Non-Sl: psi, Ib/ft’.

Basic empty mass (BEM)

The mass of an aircraft plus standard items such as: unusable fuel; full operating fluids; fire extinguishers; emergency oxygen equipment. (The lowest mass
that is used in FCL exams.)

Dry operating mass (DOM)

The total mass of an aircraft ready for a specific type of operation excluding all usable fuel and traffic load. This mass includes items such as:
— crew and crew baggage;

— catering and removable passenger service equipment (food, beverages, potable water, lavatory chemicals, etc.);

— special operational equipment (e.g. stretchers, rescue hoist, cargo sling).

Dry operating index (DOI)
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The aircraft index at dry operating mass.

Index

An index is a moment reduced in a numerical value by an index formula.

In-flight mass/Gross mass

The mass of an aircraft in flight at a specified time.

Landing mass

The mass of the an aircraft at landing.

Maximum structural in-flight mass with external loads (applicable to helicopters only)

The maximum permissible total mass of the helicopter with external loads.

Maximum structural landing mass

The maximum permissible total mass of-the an aircraft at landing under normal circumstances.

Maximum structural mass

The maximum permissible total mass of the aircraft at any time. It will be given only if there is no difference between maximum structural taxi mass,
maximum structural take-off mass and maximum structural landing mass.

Maximum structural take-off mass

The maximum permissible total mass of the aircraft at commencement of take-off.

Maximum (structural) taxi mass or maximum (structural) ramp mass
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The maximum permissible total mass of the aircraft at commencement of taxiing.

Maximum zero fuel mass

The maximum permissible mass of an aircraft with no usable fuel.

Minimum mass (applicable to helicopters only)

The minimum permissible total mass for specific helicopter operations.

Operating mass
The dry operating mass plus take-off fuel-but-without-trafficload.

Payload

The total mass of passengers, baggage and cargo but excluding any non-revenue load.

Performance-limited landing mass
The mass subject to the destination airfield limitations. H-must-reverexceed-the-maximum-structura-imit:

Page 359 of 979



European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 031 — FLIGHT PERFORMANCE AND PLANNING: MASS AND BALANCE — AEROPLANES/HELICOPTERS

Performance-limited take-off mass
The take-off mass subject to departure airfield limitations. Hmust-neverexceed-the-maximum-stractural-imit:

Ramp mass

See ‘taxing mass’.

Regulated landing mass

The lower of performance-limited landing mass and maximum structural landing mass.

Regulated take-off mass

The lower of performance-limited take-off mass and maximum structural take-off mass.

Running (or linear) load

The load (or mass) distributed over a defined length of a cargo compartment irrespective of load width. Units-efmeasurementused Example units:
—  SI:N/m, kg/m;

— Non-Sl: Ib/in, Ib/ft.

Take-off fuel

The total amount of usable fuel at take-off.

Take-off mass

The mass of the an aircraft including everything and everyone eentainred-in-it carried at the commencement of the take-off for helicopters and take-off run
for aeroplanes.
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Taxi mass or ramp mass

The mass of the an aircraft at the commencement of taxiing.

Traffic load

The total mass of passengers, baggage and cargo including any non-revenue load.

Zero fuel mass
The dry operating mass plus traffic load butexcludingfuel.
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030 00 00 00 FLIGHT PERFORMANCE AND PLANNING

031 00 00 00 MASS AND BALANCE — AEROPLANES/HELICOPTERS

031 01 0000 PURPOSE OF MASS-AND-BALANCE CONSIDERATIONS

031010100 Mass limitations

031 01 0101 Importance with regard to structural limitations

(01) X |Describe the relationship between aircraft mass and structural| X X X X X
stress.
Remark: See also Subject 021 01 01 00.

(02) X |Describe why that mass must be limited to ensure adequate| X X X X X
margins of strength.

031010102 Importance with regard to performance
Remark: See also Ssubjects 032/034 and 081/082.

(01) Describe the relationship between aircraft mass and aircraft| X X X X X
performance.

(02) X |Describe why that aircraft mass must be limited to ensure| X X X X X
adequate aircraft performance.
flic he basicf : | sions.

031010200 Centre-of-gravity (CG) limitations

0310102 01 Importance with regard to stability and controllability
Remark: See also Ssubjects 081/082.
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(01) X |Describe the relationship between CG position and| X X X X X
stability/controllability of the aircraft.
(02) Describe the consequences if CG is in front of the forward limit. X X X X X
(03) Describe the consequences if CG is behind the aft limit. X X X X X
031010202 Importance with regard to performance
Remark: See also Ssubjects 032/034 and 081/082.
(01) X |Describe the relationship between CG position and aircraft| X X X X X
performance.
(02) Describe the effects of CG position on performance parameters| X X X X X
(speeds, altitude, endurance and range).
031 02 00 00 LOADING
031 02 01 00 Terminology
031020101 Mass terms
(01) X |Define the following mass terms: X X X X X
— basic empty mass;
—  dry operating mass;
— operating mass;
— take-off mass;
— landing mass;
— ramp/taxiiag mass;
— in-flight mass (gross mass);
—  zero fuel mass.
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031020102 Load terms (including fuel terms)
Remark: See also Ssubject 033.
(01) X |Define the following load terms: X X X X X
— payload/traffic load;
— block fuel;
— taxiing fuel;
— take-off fuel;
— trip fuel;
— reserve fuel (contingency, alternate, final reserve and
additional fuel);
—  extra fuel.
(02) Explain the relationship between the various load-and-mass| X X X X X
components listed in 031 02 01 01 and 031 02 01 02.
(03) Calculate the mass of particular components from other given| X X X X X
components.
(04) Convert fuel mass, fuel volume and fuel density given in different| X X X X X
units used in aviation.
031 02 02 00 Mass limits
03102 0201 Structural limitations
(01) X |Define the maximum zero-fuel mass. X X
(02) X |Define the maximum ramp/taxiirg mass. X
(03) X |Define the maximum take-off mass. X X X X X
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(05) X | Define the maximum in-flight (gross) mass with external load. X X X
(06) X |Define the maximum landing mass. X X X X X
031020202 Performance and regulated limitations
(01) Befine-Describe the following performance and regulated mass| X X X X X
limitations:
— performance-limited take-off mass;
— performance-limited landing mass;
— regulated take-off mass;
— regulated landing mass.
031020203 Cargo compartment limitations
(02) X |Describe the mMaximum floor load (maximum load per unit of | X X X X X
area).
(03) X |Describe the mMaximum running load (maximum load per unit| X X X X X
of fuselage length).
031020300 Mass calculations
031 02 03 01 Maximum masses for take-off and landing
(01) Calculate the maximum mass for take-off (regulated take-off| X X X X X
mass) given mass-and-load components and structural/
performance limits.
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(02) Calculate the maximum mass for landing (regulated landing| X X X X X
mass) given mass-and-load components and
structural/performance limits.
(03) Calculate the allowed mass for take-off. X X X X X
03102 0302 Allowed traffic load and fuel load
(01) Calculate the maximum allowed traffic load and fuel load in| X X X X X
order not to exceed the given allowed take-off mass.
(02) Calculate ‘under load’/‘over load’ given the allowed mass for| X X X X X
take-off, operating mass and actual traffic load.
031020303 Use of standard masses for passengers, baggage and crew
(01) X |Extract the appropriate standard masses for passengers, baggage| X X X X X
and crew from relevant documents or operator requirements.
(02) Calculate the traffic load by using standard masses. X X X X X
031 03 0000 EUNDAMENTALS-OF-CENTRE-OF-GRAVITY-CALCULATHONS
INTENTIONALLY LEFT BLANK
moments
‘EO-(QH { ’ - ‘ ’ ‘ ’ x x x x x
031030300 Basic-calculationsofCG
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o0y X % X X% X
03104 0000 MASS-AND-BALANCE DETAILS OF AIRCRAFT
03104 01 00 Contents of mass-and-balance documentation
03104 0101 Datum, moment arm
(01) X |State Name where the datum and moment arms for aircraft can| X X X X X
be found.
(02) X |Extract the appropriate data from given documents. X X X X X
(03) X |Define ‘datum’ (reference point), ‘moment arm’ and ‘moment’. X X X X X
031 040102 CG position as distance from datum
(01) X |Name State where the CG position for an aircraft at basic empty
X X X X X
mass can be found.
(02) X |Nawme State where the CG limits for an aircraft can be found. X X X X X
% % X % %
(04) Describe-State the different forms in presenting CG position as
. X X X X X
distance from datum or other references.
(05) Explain the meaning of centre of gravity (CG). X X X X X
03104 0103 CG position as percentage of mean aerodynamic chord (% MAC)
Remark: Knowledge of the definition of MAC is covered under
reference subject 081 01 01 05.
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(01) Betermine-Extract-% MAC information from aircraft documents. X X
(02) Explain the principle of using % MAC for the description of the| X X
CG position.
(03) Calculate the CG position as % MAC. X X
031 04 01 04 Longitudinal CG limits
(01) Extract the appropriate data from given sample documents. X X X X X
031 04 01 05 Lateral CG limits
(01) Extract the appropriate data from given sample documents. X X X
031 04 01 06 Details of passenger and cargo compartments
(01) Extract the appropriate data (e.g. seating schemes, compartment| X X X X X %
dimensions and limitations) from given sample documents.
031 04 01 07 Details of fuel system relevant to mass-and-balance
considerations
(01) X |Extract the appropriate data (e.g. fuel-tank capacities and fuel-| X X X X X X%
tank positions) from given sample documents.
(02) Explain and calculate aircraft CG movement as flight progresses,| X
given location of fuel tank (inner wing, outer wing, central,
additional aft central, horizontal stabiliser), and mass of fuel
consumed from that tank and aeroplane’s previous CG-.
(03) Explain advantages and risks associated with fuel tanks in the| X
aeroplane’s fin or horizontal stabiliser.
03104 0200 Determination of aircraft empty mass and CG position by
weighing
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031 04 02 01 Weighing of aircraft (general aspects)
(01) ExplainDescribe the general procedure and regulations fer| X X X X X
weighing of relating to when an aircraft should be reweighed or
data recalculated. {cenditions,—intervals,—reasens—and
. : iahing).
Remark: See the applicable operational requirements.
(02) X |Extract and interpret entries from/in ‘mass (weight) report’ of an| X X X X X
aircraft.
031040202 Calculation of mass and CG position of an aircraft using
weighing data
(01) Calculate the mass and CG position of an aircraft from given| X X X X X
reaction forces on jacking points.
03104 03 00 Extraction of basic empty mass (BEM) and CG data from aircraft
documentation
03104 03 01 Basic-empty-mass (BEM) or dry operating mass (DOM)
(01) X | Extract values for BEM and/or DOM from given documents. X X X X X
031 04 03 02 CG position and/or moment at BEM/DOM
(01) Extract values for CG position and moment at BEM and/or DOM| X X X X X
from given documents.
03104 0303 Deviations from standard configuration
(01) Extract values from given documents for deviation from standard| X X X X X
configuration as a result of varying crew, optional equipment,
optional fuel tanks, etc.
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031 05 00 00 DETERMINATION OF CG POSITION

031 0501 00 Methods

031 050101 Arithmetic method

(01) Calculate the CG position of an aircraft by using the formula: X X X X X
CG position = sum of moments / total mass.

031050102 Graphic method

(01) Determine the CG position of an aircraft by using the loading| X X X X X
graphs given in sample documents.

031 050103 Index method

(01) X |Explain the principle of the index method. X X X X X

(02) Define the terms ‘index’ ‘eaded-index’ and ‘dry operating index’| X X X X X
(DOI), and calculate the DOI given the relevant formula and data.

(03) Explain State the advantage(s) of the index method. X X X X X

031 0502 00 Load and trim sheet

031 05 02 01 General considerations

(01) X | Explain the principle and the purpose of load sheets. X X

(02) X |Explain the principle and the purpose of trim sheets. X

031050202 Load sheet/balance schedule and CG envelope for light
aeroplanes and for helicopters

(01) Add loading data and calculate masses in a sample load| X X X X X
sheet/balance schedule.
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(02) Calculate moments and CG positions. X X X X X
(03) Check CG position at zero-fuel mass and take-off mass to be| X X X X X
within the CG envelope including last-minute changes, if
applicable.
031050203 Load sheet for large aeroplanes
(01) Bxplatnthe purposeoiload-sheetsectionsand-themethodsfor X
establishing Complete a sample load sheet to determine the
‘allowed mass for take-off’, ‘allowed traffic load’ and ‘under load'.
(02) Explain the purpose of each load sheet sections-and-the-methods| X
: il listribution.
(03) Explain that the purpose of boxed maximum figures in load sheet| X
sections is to and-methods—for cross-checking the actual and
limiting mass values.
(04) Caleulateandfercomplete and cross-check a sample load sheet. X
031 0502 04 Trim sheet for large aeroplanes
(01) Explain the purpose of the trim sheet and the methods to| X
determine the CG position.
(02) Check that if the zero fuel mass CG and/or index is within the| X
limits.
(03) Determine the fuel index by using the ‘fuel index correction| X
table’ and determine the CG position as % MAC.
(04) Check that the take-off mass CG and/or index are within the| X
limits.
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(05) Determine ‘stabiliser trim units’ for take-off. X
(06) Explain the difference between certified and operational CG| X
limits.
(07) Determine the zero-fuel mass CG or index. X
(08) Explain the relationship between pitch and CG position and the| X
operational significance.
031 0502 05 Last-minute-changesintentionally left blank
{81} Completealoadand-trimsheetforlast-minute changes: X
031 05 02 06 Other methods to present load and trim information
(01) X |Describe and extract information from other methods of| X
presenting load and balance information, e.g. aircraft
communications addressing and reporting system (ACARS),
electronic flight bags (EFBs), and the ‘less paper in the cockpit’
(LPC) software.
031 05 03 00 Repositioning of CG
031 05 03 01 Repositioning of CG by shifting the load
(01) Calculate the mass to be moved over a given distance, or to/from| X X X X X
given compartments, to establish a defined CG position.
(02) Calculate the distance to move a given mass to establish a| X X X X X
defined CG position.
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(03) X |Describe the methods to check the cargo has been loaded in| X X
correct position in relation to the loading manifest, including
identifying hazard of cargo loaded in reverse order (visual
inspection of one or more unit load devices (ULDs).
(04) Determine whether CG remains within limits if cargo has been| X X
loaded in incorrect order or at incorrect location.
031 0503 02 Repositioning of CG by additional load or ballast or by load or
ballast removal
(01) Calculate the amount of additional load or ballast to be loaded at| X X X X X
or removed from a given position or compartment to establish a
defined CG position.
(02) Calculate the loading position or compartment for a given| X X X X X
amount of additional load or ballast to establish a defined CG
position.
031 06 00 00 CARGO HANDLING
031 06 01 00 Types of cargo {general-aspects)
031 06 01 01 Types of cargo (general aspects)
(01) Explain Describe the basie—idea—ef typical types of cargo, e.g.| X X X X X
containerised cargo, palletised cargo, bulk cargo, and the
advantages of containerised and palletised cargo.
031 06 02 00 Floor-area load and running-load limitations #in—ecarge
compartments
031 06 02 01 Floor-area load and running-load limitations in cargo
compartments
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(01) Calculate the required floor-contact area for a given load to avoid| X X X X X
exceeding the maximum permissible floor load of a cargo
compartment.
(02) Calculate the maximum mass of a container with given floor-| X X X X X
contact area to avoid exceeding the maximum permissible floor
load of a cargo compartment.
(03) Calculate the linear load distribution of a container to avoid| X X X X X
exceeding the maximum permissible running load.
031 06 03 00 Securement of load
031 06 03 01 Securement of load (reasons and methods)
(01) Explain the reasons to fer restraineirg or secureirg cargo and| X X X X X
baggage.-havinganadequate-tie-down-ofloads:
(02) NameDescribe the basic methods fer to restraining or secureing| X X X X X
loads (unit load devices secured by latches on roller tracks or to
tie down points by straps; bulk cargo restrained by restraining
nets attached to attachment points and tie-down points).
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‘Acceptable Means of Compliance (AMCs) and Guidance Material (GM) to Part-FCL
Amendment 4’

Appendix
‘SUBJECT 032 — FLIGHT PERFORMANCE AND PLANNING —
PERFORMANCE — AEROPLANES’
to
AMC1 FCL.310; FCL.515(b); FCL.615(b)

‘Theoretical knowledge examinations’

of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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Note that the term ‘mass’ is used to describe a quantity of matter, and ‘weight’ when describing the force. However, the term ‘weight’ is normally used in
aviation to colloquially describe mass. The professional pilot should always note the units to determine whether the term ‘weight’ is being used to describe a
force (e.g. unit newton) or quantity of matter (e.g. unit kilogram).

{4)-For theoretical knowledge examination purposes:

— ‘c€limb angle’ is assumed to be air-mass-related-;

— ‘fElight-path angle’ is assumed to be ground-related-;

— ‘sScreen height for take-off’ is the vertical distance between the take-off surface and the take-off flight path at the end of the take-off distance;

— ‘sScreen height for landing’ is the vertical distance between the landing surface and the landing flight path from which the landing distance begins.
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030 00 00 00 FLIGHT PERFORMANCE AND PLANNING
032 0000 00 PERFORMANCE — AEROPLANES
032 01 00 00 GENERAL
032 01 01 00 Performance legislation
032010101 Applicability of Adirworthiness requirements according to CS-23
and CS-25
(01) X |Describe the use of application of of certification specification (CS)| X X
with regard to the different kinds of tnterpret—the Europeannion
airworthiness—reguirements—according—to aeroplanes relating—to
Lto{02} X
(03) X |Describe Name—the general differences between aeroplanes as| X
certified according to CS-23 (CS-23.1, CS-23.3) and CS-25 (CS-25.1,
CS-25.20).
032010102 Operational regulations and safety
(01) X |Describe the basic concept faterpret that the applicable operational| X X
requirements differ depending on related-te aeroplane performance.
(02) Describe Name—and-define the performance classes for commercial| X X
air transportatien according to the applicable operational
requirements.
032 01 01 03 Performance and safety
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(01) X |State that aeroplane performance required for commercial air| X X
transport may limit the weight of a dispatched aeroplane in order to
achieve a sufficient level of safety.

(02) X |Describe that the minimum level of safety required for commercial| X X
air transport is ensured through the combination of airworthiness
requirements and operational limitations, i.e. the more stringent
airworthiness requirements of CS-25 enable a wider range of
operating conditions for these aeroplanes.

032 01 01 04 Performance definitions and safety factors

(01) X |Describe measured performance and explain how it is determined. X X

(02) Describe gross performance. X X

(03) Describe net performance and safety factors. X X

(04) X |Describe that the size of a safety factor depends on the likelihood of| X X
the event and the range of the measured performance data.

(05) Describe the relationship between net and gross take-off and| X X

landing distances, and net and gross climb and descent gradients.

032 01 02 00 General performance theory

032010201 Stages-offlight-Intentionally left blank
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— take-off:
. lirbing flight:
—  levelflight;
—  descendingflight
—  approach-andlanding:
032 010202 Definitions and terms and-concepts
to{eh * *
Lo{02} x x
Lo+{03) % %
I g (g q) { ’ ’ 7 X X
Lo-{05} X X
Lo-{o6} % %
Lo{o# X X
Lo{08)} X X
Lo-{09} % %
(10) X | Define the terms ‘climb angle’ and ‘climb gradient’. X X
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(12) X | Define the terms ‘flight-path angle’ and ‘flight-path gradient’. X X
(12) X |Define the terms ‘descent angle’ and ‘descent gradient’. X X
(23) X |Explain the difference between climb/descent angle and flight-path| X X

angle.
(14) X | Define ‘service™and ‘absolute ceiling’. X X
(15) Describe the terms ‘clearway’ {QWYY and ‘stopway’ {SPALY according| X X

to CS-Definitions.
(16) Describe Befine-the-terms: X X

— tTake-oOff rRun aAvailable (TORA);
— tFake-0Off dBistance aAvailable (TODA);
— aAccelerate-sStop dBistance aAvailable (ASDA);

and determine each from given data or appropriate aerodrome

charts.
(17) Describe Befine ‘screen height’ including and-ist its various values. X X
(18) X | Define the terms ‘range’ and ‘endurance’. X X
(29) Define an aeroplane’s ‘sSpecific rRange’ (SR) in terms of nautical air| X X

miles (NAM) per unit of fuel, and specific range over the ground
(SRg) in terms of nautical ground miles (NGM) per unit of fuel.

L0(20) Defi lanels Soecific Fual C o {SFC) X X
R - Enci i fual . L in021

(21) Define the power available and power required. X X

0320102 03 Variables influencing performance
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(01) X |Name the following factors that affect aeroplane performance—n| X X
partiewtar: pressure altitude and temperature,—air—density, wind,
aeroplane weightmass, aeroplane configuration, aeroplane anti-skid
status, aeroplane centre of gravity (CG), aerodrome runway surface,
and aerodrome runway slope.
(02) X |Describe how, for different density altitudes, the thrust and power| X X
available vary with speed for a propeller-driven aeroplane.
(03) X |Describe how, for different density altitudes, the thrust and power| X
available vary with speed for a turbojet aeroplane.
(04) Describe how, for different density altitudes, the drag and power| X X
required vary with indicated airspeeds (IAS) and true airspeeds (TAS).
(05) Describe how, for different aeroplane weights and configurations,| X X
the drag and power required vary with IAS and TAS.
032 01 03 00 Level flight, range and endurance
032 01 03 01 Steady level flight
(01) X |Explain how drag (thrust) and power required vary with speed in| X X
straight and level flight.
(02) X |Explain Deseribe the effect of excess thrust and power on speed in| X X
level flight and/erclimbperformance.
(03) Interpret the ‘thrust/power required’ and ‘thrust/power available’| X X
curves in straight and level flight.
(04) Describe how the maximum achievable straight and level flight IAS| X X
and TAS vary with altitude.
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(05) Describe situations in which a pilot may elect to fly for Befinrethe| X X

erdise-procedures ‘maximum endurance’ or ard ‘maximum range’.
032 01 0302 Range
(01) Define a turbojet aeroplane’s sSpecific ffuel c€onsumption (SFC) and| X

describe how it affects fuel flow and specific range.
(02) Define a propeller-driven aeroplane’s Speeific—Fuel—-Consumption| X X

{SFC} and describe how it affects fuel flow and specific range.

(03) Explain the optimum speed for maximum SR for a turbojet| X
aeroplane in relation to the drag curve.

(04) Explain the optimum speed to achieve maximum SR for a propeller-| X X
driven aeroplane in relation to the power required and drag graphs.

(05) Explain the effect of aeroplane weight and CG position on fuel| X X
consumption, range and the optimum speed for maximum SR.
(06) State Define—aeroplane how a turbojet engine’s Speeific—Fuel| X

Censumption{SFC} varies with temperature and thrust.

(07) Explain how SR for a turbojet aeroplane varies with altitude and| X
under different meteorological conditions.

(08) Explain how SR for a propeller-driven aeroplane varies with altitude| X X
and under different meteorological conditions.

(09) Explain the effect of weight—mass on the optimum altitude for| X X
maximum range.

(20) Describe the effect of wind on SRg and the optimum speed for SRg | X X
when compared to SR and the optimum speed for SR.
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032 01 03 03 Maximum endurance
(01) Explain fuel flow in relation to TAS and thrust for a turbojet| X

aeroplane.
(02) State—Find the speed for maximum endurance for a turbojet| X

aeroplane.
(03) Explain fuel flow in relation to TAS and thrust for a propeller-driven| X X

aeroplane.
(04) State-Find the speed for maximum endurance for a propeller-driven| X X

aeroplane and the disadvantages of holding at this speed (e.g. high
angle of attack (AoA) and lack of speed stability).

(05) Explain the effect of wind and altitude on endurance, and the| X
maximum endurance speed for a turbojet aeroplane.

(06) Explain the effect of wind and altitude on endurance, and the| X X
maximum endurance speed for a propeller-driven aeroplane.

(07) Describe the benefits of managing your en-route airspeed to reduce| X X
or avoid holding time, and the operational situations when it could
be used (commanded by the pilot or air traffic control (ATC), when
delays at arrival airport occur).

032 01 04 00 Climbing
032 01 04 01 Climbing (climb performance)
(01) Resolve the forces during a steady climbing-and-descending flight. X X
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(02) Define and explain the following terms: X X
— critical engine;
— speed for best angle of climb (Vy);

—  speed for best rate of climb (Vy).

(03) Explain climbHevel-flightand-descent performance in relation to the| X X
combination-of thrust/pewer available and thrust required (angle of

climb), and power available and power required (rate of climb).

(04) Explain Deseribe the meaning and effect of ‘excess thrust’ and| X X
‘excess power’ in a steady climb.

(05) Interpret the ‘thrust/power required’ and ‘thrust/power available’| X X
curves in a steady climb.

(06) Deseribe State the difference between a-climb angle and gradient. X X
(07) Explain the effect of weight mass on the climb angle and rate of| X X
climb and the speed for best angle and best rate of climb.

(08) Explain the effects of temperature,—wind pressure altitude and| X X

temperature, including an inversion on climb performance (angle
and rate of climb).

(09) Explain the effect of configuration on climb performance (angle and| X X
rate of climb, and Vy and Vy).

(10) Describe the effect of engine failure on take-eff climb performance| X X
(angle and rate of climb, and Vyx and Vy).
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(12) Calculate the all-engine- out and one-engine-out climb gradient from| X X

given values of engine thrust and aeroplane drag and aereplane

weightrmass.
032 01 05 00 Descending
032 01 05 01 Descending (descent performance)
(01) Resolve the forces during steady elimbingand descentding fight and| X X

in the glide.
(02) Explain elimblevelflightand descent performance in relation to the| X X

combination—of thrust/pewer available and thrust required (drag),
and power available and power required.

(03) Explain Beseribe the meaning of ‘excess thrust required’ (excess| X X
drag) and ‘excess power required’ in a steady descent.

(04) Interpret the ‘thrust/power required’ and ‘thrust/power available’| X X
curves in a steady descent.

(05) Explain the effect of mass, altitude, wind, speed and configuration X X
on the glide descent.

(06) Explain the effect of mass, altitude, wind, speed and configuration| X X
on the powered descent.

032 02 00 00 CS-23/EU OPS PERFORMANCE CLASS B — THEORY SINGLE-ENGINE
AERORLANES

032 02 01 00 Airworthiness requirements and-definitions-of speeds-used

032020101 Airworthiness requirements and definitions
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(01) X |Define the following te speeds-according-€S-23: X X
— stall speeds Vs, Vs and Vs;;

— rotation speed V;;
— speed at 50 ft above the take-off surface level;

— reference landing speed Vgg.

(02) Describe the limitations on Vg, on the speed at 50 ft above the take-| X X
off surface and on Vgg, and given the appropriate stall speed,
estimate the values based on these limitations for a single-engine,
class B aeroplane.

(03) Describe the limitations on Vi, on the speed at 50 ft above the take-| X X
off surface and on Vg, and given the appropriate stall speed,
estimate the values based on these limitations for a multi-engine,
class B aeroplane.

(04) X |Describe interpret the European Union airworthiness requirements| X X
according to CS-23 relating to aeroplane performance (CS-23
SUBPART A — GENERAL, PERFORMANCE, (CS-23.45 to 23.78

inclusive).

(05) Define and identify the critical engine of a multi-engine propeller| X X
aeroplane.

(06) Explain the effect of the-eritical-engine-inoperative an engine failure| X X

on the power required, and the total drag (thrust required) and
climb performance of a multi-engine aeroplane.

(07) Explain the effect of engine failure on the minimum control speed| X X
controllability of a multi-engine aeroplane under given conditions
(temperature and pressure altitude).
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Intentionally left blank
Lto{ey) x x
o062} * *
Lo+{03) * *
Lo{04} x x
LO-{05} Explain—the —effects —of mass—wind—and—speed—on—descent| X X

perfermance:
032 02 03 00 Take-off and landing
032 02 03 01 Take-off and landing (definitions and effects)
Lo-{04) Interpretthe take-off andlanding requirementsaccording to EUJOPRS X X
(02) X | Define the following distances and masses: X X

— take-off distance;
— landing distance;
— ground-roll distance;

— maximum allowed take-off mass;

— maximum allowed landing mass.
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(03) Explain the effect of flap-setting on the take-off, landing and ground-| X X

roll distances.
(04) Explain the effects of the following runway (RWY) variables on take-| X X

off distances:

—  RWY slope;

—  RWY surface conditions: dry, wet and contaminated;

—  RWY elevation.

(05) For both fixed-pitch propeller aeroplanes and constant speed| X X
propeller aeroplanes, explain the effect of airspeed on thrust during
the take-off run.

(06) Describe Explain the effects of brake release before take-off poweris| X X
set on the TODA and ASDA.

(07) Explain the effect of wind on take-off and landing distances and| X X
determine the actual headwind/tailwind component given the
runway direction, wind speed and direction, by use of wind
component graphs, mathematical calculations, and rule of thumb.

(08) Explain why an aeroplane has maximum crosswind limit(s) and| X X
determine the crosswind component given the runway direction,
wind speed and direction, by use of wind component graphs,
mathematical calculations, and rule of thumb.

(09) Explain the percentage of accountability for headwind and tailwind| X X
components during take-off and landing calculations.

(20) Explain the effect of runway conditions on the landing distance. X X
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(12) Explain the effects of pressure altitude and temperature on the take-| X X
off distance, take-off climb, landing distance and approach climb.

(22) Describe the landing airborne distance and ground-roll distance and| X X
estimate the effect on the landing distance when the aeroplane is
too fast or too high at the screen.

(13) Describe the net take-off flight path (NTOFP) for a multi-engine,| X X
class B aeroplane.
(14) Describe the dimensions of the NTOFP accountability area (domain). X X
032 02 04 00 Climb, cruise and descent
032 02 04 01 Climb, cruise and descent (requirements and calculations)
Lto{oy) x x
Lo{02} x x
(03) Describe the climb and en-route requirements according to the| X X
applicable operational requirements.
(04) For a single-engine aeroplane, calculate the expected obstacle| X X
clearance (in visual meteorological conditions (VMC)) given gross
climb performance, obstacle height and distance from reference
zero.
(05) For a single-engine aeroplane, calculate the net glide gradient and| X X

net glide distance, given aeroplane altitude, terrain elevation, gross
gradient or lift/drag ratio (L/D ratio), and headwind or tailwind
component.
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032020500
032020501
to{eh) * *
Lo-{02} % %
Lo-{03} X *
032020502
Lo{e1) % %
to{e2} * %
Lo-{03} % %
032020503
to{eh) X X
Lo-{02} % %
032020504
to{ed) % %
to{62} % %
032 03 00 00 CS-23/EU-OPS PERFORMANCE CLASS B — USE OF AEROPLANE
PERFORMANCE DATA FOR SINGLE- AND MULTI-ENGINE
AEROPLANES
032 03 01 00 Definitions-of-terms-and-speeds-Intentionally left blank
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. . ine:
- speed-forbestangle-of climb-{\y):
—  speedferbestrateofelmb V)
Lo (02 Exolain_tl ” £ o . . . I X X
reguired-and-the totaldrag:
Lo (03] Exolain_tl ” " irvo_fail labil I . X X
032 03 02 00 Effect —of variables—on—multi-engine—aeroplane—performance

Intentionally left blank

032030201

Lo{01) X | x
Lo{02) X | x
L0{03) X | X
Lo{04) X | x
Lo{05) X | x
Lo {06) X | x
Lo{07) X | x
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Lo{08} X X
Lo{09} x x
Lto{10} * *
032030202
Lo{o4) x x
Lo{02} * *
Lo{03} x x
Lo{o4} x x
Lo-{05) X X
Lo-{0s6)} x x
Lto{0# % %
032030203
Lo{oy) X X
Lo(02) 5 - : I : for_landi . X X
I' onal . '
03203 03 00 Use of aeroplane performance data
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032 03 03 01 Take-off
(02) Caleulate Determine the field-length-limited take-off mass and take-| X X

off speeds, given de-factored distance, configuration, pressure
altitude, temperature and headwind/tailwind component.

(03) Determine Find the accelerate-go distance and as—wel—the| X X
accelerate-stop distance data.

(04) Determine Find the ground-roll distance and take-off distance from| X X
graphs.

LO-{05} Caleulate the-maximum-effort take-off data- % %

(06) Determine Caleulate all-engine- and critical-engine-out take-off| X X
climb data.

(07) Determine Caleulate NTOFP obstacle—clearancetake-off climb-data| X X

for a MEP aeroplane of given mass and given airfield conditions, and
calculate the obstacle clearance based on the NTOFP.

(08) Determine Fird the minimum headwind or maximum tailwind wind| X X
component required for take-off for a given mass and airfield
conditions.

(09) Given take-off run available (TORA), TODA and ASDA, slope and| X X

surface conditions, calculate the de-factored distance to be used for
commercial air transport, using the appropriate take-off graphs.

(10) Calculate the minimum TORA or TODA for commercial air transport,| X X
given the de-factored take-off distance or run, runway surface and
slope.
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032 03 0302 Climb
(01) Determine Find rate of climb and-climb-gradient. X X
L0{02) SO el . . ling X X
(03) Calculate obstacle clearance climb data. X X
(04) Determine the still-air and flight-path gradients for given IAS,| X X
altitude, temperature, aeroplane weight and, if relevant, wind
component.
03203 0303 Cruise-and-descent-Intentionally left blank
€ensumption:
LO{02} Caleuwlate range-and-endurance data- X X
03203 03 04 Landing
(03) Find—landingfield-length-data- Determine the field-length-limited| X X
landing mass and landing speeds, given de-factored distance,
configuration, pressure altitude, temperature and headwind or
tailwind component.
(04) Determine Find landing climb data in the event of balked landing. X X
(05) Determine Find landing distance and ground-roll distance for given| X X
flap position, aeroplane weight and airfield data.
L0(06) Cind ot ol landi i R ' M M
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(07) Calculate, given the landing distance available (LDA), slope and| X X
surface type and condition, the de-factored distance to be used for
commercial air transport, using the appropriate landing graphs.
(08) Calculate the minimum landing distance (LD) that must be available| X X
for commercial air transport, given the de-factored landing distance,
runway surface and slope.
032 04 00 00 CS-25/EU-OPS PERFORMANCE CLASS A — THEORY
032 04 01 00 Take-off
(01) X | Exolaint oL f tocting bl | Lt I X
offrun:
grouhd-rol:
032 04 0101 Take-off performance, Bdefinitions of and relationships between ef
terms used
(01) X |Explain the essential forces affecting the aeroplane during the take-| X
off run.
(02) X |State the effects of thrust-to-weight ratio and flap-setting on| X
ground roll.
(03) Describe the European Union airworthiness requirements according| X
to CS-25 relating to aeroplane performance general aeroplane and
take-off (SUBPART B — FLIGHT PERFORMANCE: CS25.101 to CS-
25.109 inclusive, and CS-25.113).
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{81)(04) Describe Define-the terms ‘aAircraft c€lassification nNumber’ (ACN):| X
and ‘pRavement cE€lassification nNumber’ (PCN):, and the
requirements and hazards of operating on aerodrome surfaces with
PCNs less than an ACN.
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{82}(05) Define and explain the following speeds in accordance with CS-25 or| X
CS-Definitions:

— reference stall speed (Vsg);
; | Lin thelandi G VRS
— reference stall speed in a specific configuration (Vsg,);

— 1-g stall speed at which the aeroplane can develop a lift force
(normal to the flight path) equal to its weight (Vsy,);

— minimum control speed with critical engine inoperative (Vyc);
— minimum control speed on or near the ground (Vycg);
— minimum control speed at take-off climb (Vica);

—  engine failure speed (Vg);

— take-off decision speed (V,);

— rotation speed (Vy);

— minimum take-off safety speed (Vomi);

— minimum unstick speed (Vyy);

— lift-off speed (V,of);

— maximum brake energy speed (Vyge);

— maximum tyre speed (Viiaxtyre);-
——referencelandingspeed-NMoh:
—minimum-control speedapproach-andlanding M-

{63)(06) Explain the interdependence between the above-mentioned speeds| X

where relevant if-there-isany.
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{84)(07) Define the following distances in accordance with CS-25: X

— take-off run with all engines operating and one-engine-
inoperative;

— take-off distance with all engines operating and one-engine-
inoperative;

— accelerate-stop distance with all engines operating and one-
engine-inoperative.

{65} (08) Explain how loss of TORA due to alignment is accounted for. X

LO(06) Definetl ,! ! Soecific FuelC R AASFCY. X
R - Enai i fuel . L in subiect 021

{87} (09) Explain the effect of the interdependency of relevant speeds in| X

032 04 01 01 (05) and the situations in which these independencies
can cause speed and performance restrictions.

032 04 0102 Take-off distances

(01) Explain the effects of the following runway (RWY) variables on take-| X
off distances:
— RWY slope;

— RWY surface conditions: dry, wet and contaminated;

— RWY elevation.
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(02) Explain the effects of the following aeroplane variables on take-off| X
distances:

— aeroplane mass;
— take-off configuration;

— bleed-air configurations.

(03) Explain the effects of the following meteorological variables on take-| X
off distances:

— wind;
— temperature;

— pressure altitude.

(04) Explain the consequence irfluence of errors in rotation technique on| X
take-off distance:

— early and late rotation;
— too high and too low rotation angle;

— too high and too low rotation rate.

(05) Explain Compare the take-off distances for specified conditions and| X
configuration for all engines operating and one-engine-inoperative.
(06) Explain the effect of using clearway on the take-off-distancereguired| X

field-length-limited take-off mass.

(07) Explain the influence of aeroplane mass, air density and flap settings| X
on V;and V,yn and thereby take-off distance.

Page 399 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 032 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — AEROPLANES

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
(09) Explain the effect of an error in-miscalewlation of V, on the resulting| X
one-engine-out take-off distance reguired.
032 04 01 03 Accelerate-stop distance
(01) Explain how the accelerate-stop distance is affected by given fer| X

specified conditions and configuration for all engines operating and
one-engine-inoperative.

(02) Explain the effect of using a stopway on the aceelerate-stop-distance| X
reguired field-length-limited take-off mass.

(03) Explain the effect of an error in misecalewlation-of V; on the resulting| X
accelerate-stop distance reguired.

(04) Explain the effect of runway slope or wind component on the| X
accelerate-stop distance.

(05) Explain how the additienal—time—alowanece—for accelerate-stop| X

distance is determined allowance—determination—and discuss the
deceleration procedure.

(06) Explain how the accelerate-stop distance is affected by the use of| X
brakes, anti-skid, use—ef reverse thrust, ground spoilers e+ (lift
dumpers) —and by brake energy absorption limits, delayed
temperature rise and brake temperature indication and—tyre

limitations.

(07) X |Explain the hazards of rejecting a take-off from high ground speed or| X
high take-off mass, and how to manage these hazards.

032 04 01 04 Balanced field length concept

(01) X |Define the term ‘balanced field length’. X
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(02) Describe Ynderstand the relationship between take-off distance and| X
accelerate-stop distance and identify on a diagram the balanced field
length and balanced V,; when-using-a-balanced-field.
(03) X |Describe the applicability of a balanced field length. X
032 04 01 05 Unbalanced field length concept
(02) X |Describe the applicability of an unbalanced field length. X
(03) Explain the effect of a additional stopway on the allowed take-off| X
mass and appropriate V; when using an unbalanced field.
(04) Explain the effect of a additional clearway on the allowed take-off| X
mass and appropriate V; when using an unbalanced field.
032 04 01 06 Field Runway-length-ILtimited tTake-oOff mMass (FRLLTOM)
(01) Befine Explain the factors that affect the runwaytength-limited-take-| X
off massFLLTOMfor-balanced-and-unbalanced-fieldlength;
(02) Explain the concept of a ‘range of V," and explain reasons for the| X
placement of the designated V; towards the faster or slower end of
the range.
032 04 01 07 Contaminated runways
(01) Define a ‘contaminated runway’, a—damp—rurway—a ‘wet runway’,| X X
and a ‘dry runway’.
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(02) Describe Hst the different types of contamination: damp; wet or| X X
water patches, rime or frost-covered, dry snow, wet snow, slush, ice,
compacted or rolled snow, frozen ruts or ridges.

Source: {ICAO Annex 15, Appendix 2}

(03) X |ldentify the difference between friction coefficient and estimated| X X
surface friction.

Source: {ICAO Annex 15, Appendix 2)

(04) State that when friction coefficient is 0.40 or higher, the expected| X X
braking action is good.

Source: {ICAO Annex 15, Appendix 2}

(05) Define the different types of hydroplaning. X X
Source: {NASA TM-85652/Tire friction performance/pp. 6 to 9)

(06) Caledwlate Compute Explain the difference between the two dynamic| X X
hydroplaning speeds and state which of them is the most limiting for

an aircraft operating on a wet runway asing-thefollowingformulas:
Soind " ing tire) (k) = G : in-RSH.
Soi ¥ ing tire) (ki) = 7.7 : .
PSh-

Source: {NASA TM-85652/Tire friction performance /p. 8)

07) S bt itis 1l . ratl I I i J x X
hi I | tire cituation for_airerat I
flooded-runways-:

INASATM-85652/Tire frict : o-8)
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(08) State that some wind limitations may apply in case of contaminated| X %
runways. Those limitations are to be found in Part B of the
Operations Manual — Limitations.

(09) State that the procedures associated with take-off and landing on| X% X
contaminated runways are to be found in Part B of the Operations
Manual — Normal procedures.

(10) State that the performances associated with contaminated runways| X %
isare to be found in Part B of the Operations Manual —
Performance.

032 04 01 078 Take-off climb

(02) Explain the difference between the flat-rated and non-flat-rated part| X

in performance charts.

Lo{03}

(04) State Determine the differences in climb-gradient requirements for| X
two-, three- and four-engined aeroplanes.

LO{05) State-the-maximum-bank-angle when flyingat- V- %

(06) Explain the effects of aeroplane configuration and meteorological| X
conditions on the take-off climb.

Lo{o#) X

Page 403 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 032 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — AEROPLANES

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR

(08) Determine the climb-limited take-off mass. X

032 04 01 089 Obstacle-limited take-off

(01) Describe the operational regulations for obstacle clearance in the| X

net take-off flight path (NTOFP).
(02) Define the actual and NTOFPrettake-off-flightpath with one-engine-| X

inoperative in accordance with CS-25.

(03) Explain Determine the effects of aeroplane configuration and X
meteorological conditions on the determination—of obstacle-limited
take-off mass.

LO-{04} Determine-the-obstacle-limited-take-off-mass X
(05) Describe Befine the segments of the actual take-off flight path. X
(06) Describe Betermine the changes in the configuration, power, thrust| X

and speed in the NTOFP flight-path climb segments.

(07) State the standard maximum bank angle(s) in the first and second| X
segment, whenflying at-V, and determine the effect on the stall
speed and implication on V,.

(08) Explain Deseribe the influence of airspeed selection, acceleration| X
and turns on the climb gradients,—bestrate-of-climb-speed-and-best
angle-of-climb-speed.

(09) Describe the European Union airworthiness requirements according| X

to CS-25 relating to aeroplane performance take-off climb and flight
path (SUBPART B — FLIGHT PERFORMANCE: CS-25.111, CS-25.115,
CS-25.117 and CS-25.121)
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032 04 01 6910 Performance-limited take-off mass (PLTOM) and regulated take-off
mass weight (RTOM) tables
(01) Define PLTOMperformance-timited-take-off+mass and RTOM. X
(02) X |Describe the use of RTOM tables or similar to find PLTOM and how| X
this can also be done using an EFB.
(03) Interpret what take-off limitation (field length, obstacle, climb,| X
structural, etc.) is restricting a particular RTOM as it is presented in
RTOM tables or similar.
(04) Describe why data from an EFB can from te data derived from RTOM| X
tables or similar.
032 04 01 1011 Take-off performance on wet and contaminated runways
(01) Explain the differences between the take-off performance| X
determination on a wet or contaminated runway and on a dry
runway.
(02) Describe a wet V; and explain the consequences of using a wet V. X
(03) Describe the hazards, effects and management of operating from a| X
contaminated runway.
(04) Describe displacement drag, impingement drag, and methods to| X
monitor acceleration.
(05) Explain the benefits and implications of using a derated take-off ona| X
contaminated runway.
0320401 1112 Use of reduced (flexible or flex) and derated thrust

Page 405 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 032 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — AEROPLANES

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
(01) Explain the advantages and disadvantages of using reduced (flex)| X
and derated thrust.
(02) Explain the difference between and principles behind reduced (flex)| X
and derated thrust.
(03) Explain when reduced (flex) and derated thrust may and may not be| X
used.
(04) Explain the effect of using reduced (flex) and derated thrust on take-| X
off performance including take-off speeds, take-off distance, climb
performance and obstacle clearance.
(05) Explain the assumed temperature method for determining reduced| X
(flex) thrust performance.
032 04 01 1213 Take-off performance using different take-off flap settings
(01) Explain the advantages and disadvantages of using different take-off| X
flap settings to optimise the performance-limited take-off mass.
(02) Determine the optimum flap position and PLTOM from given figures. X
032 04 01 1314 Take-off performance using increased V, speeds (‘improved climb
performance’)
(01) Explain the advantages and disadvantages of the using increased V,| X
speeds-procedure.
(02) Explain under what circumstances this procedure can be used. X
(03) Explain the hazards of the fast V; and Vo speeds associated with the| X
increased V, procedure and how they can be managed.
032 04 01 1415 Brake-energy and tyre-speed limit
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(01) Explain the effects on take-off performance of brake-energy and| X
tyre-speed limits.
(02) Explain under what whieh conditions—this they are more likely to| X
becomes limiting.
032040115 Use-of aeroplaneflight-data
take-off from-theaeroplaneperformance-data-sheets:
10402) o . I e ¢ fiod i | x
. onf I | ; | I .
032 04 02 00 Climb
032040201 Climb techniques
(01) Explain the effect of climbing with at constant IAS on: X
— TAS;
— Mach number;
— climb gradient;
— rate of climb.
(02) Explain the effect of climbing with at constant Mach number on: X
— TAS;
— IAS;
— climb gradient;
— rate of climb.
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(03) Explain the correct sequence of climb speeds for turbojet transport| X
aeroplanes.
(04) Determine the effect on TAS when climbing in and above the| X
troposphere at constant Mach number. Explain-the-term—cress—over
ude’ whi i he_clirmt el HAS—M
Aumberk—x
032 0402 02 Influence of variables on climb performance
L0(02) Exolain the off " logicalvarial ROC.
(03) Exolain_tl ” ‘ I lorati . b wi X
constanttAS-or-Mach-number
(04) Explain the effect on the operational speed limit when climbing at| X
constant IAS and at constant Mach number.
(05) Explain the term ‘crossover altitude’ which occurs during the climb| X
speed schedule (IAS-Mach number).
032040203 Use-of aeroplaneflight data
Lo{01) Exolaintl , rudewhi urine thecl M
speed-schedule HAS—Mach-number)
03204 03 00 Cruise
032 04 03 01 Cruise-technigques-intentionally left blank
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
to{61} X
032 04 03 02 Maximum-endurance-Intentionally left blank
LO-{02} Find-the speed-formaximum-endurance: %
032 0403 03 Maxinwm-range-Intentionally left blank
Lo-{04} Definethe term-‘maximum-range. *
032 04 03 04 Long-range cruise
(01) Define the term ‘long-range cruise’. X
(02) Explain differences between flying at the speed for long range and| X
maximum range with regard to fuel-flow and speed stability.
032 04 03 05 Influence—of—variables—on—cruise—performance—Intentionally left
blank
Lo01) Exolain_tl » [ o — I | £ cireraf X
range-ahd-endurance:
Lo (03] Exolain_t! » ¢ cal . | x
endurance:
03204 03 06 Cruise altitudes
(01) X | Define the term ‘optimum altitude’. X
(02) Explain the factors thatwhich affect the eheice-ef optimum altitude. X
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and EIR

ATPL | CPL | ATPL/ | ATPL| CPL
IR

(03) Explain the factors that can whieh—+aight affect or limit the maximum| X
operating altitude.

(04) Explain the purpose of, and operational reasons for, a step climb and| X
when a climb would be initiated for optimum range. Explain—the

advantages-andrestriction-necessity-forstep-climbs

(05) Describe the buffet onset boundary (BOB) and determine the high-| X
and low-speed buffet (speed/Mach number only). high——and
low-speed-buffet {speed/Mach-numberonly)-

(06) Analyse the influence of bank angle, mass and the 1.3g buffet| X

margin on a step climb.

(07) Describe that the high-speed buffet can occur at speeds slower or| X
faster than My.

(08) Explain the reasons why a step climb may not be used (e.g. for short| X
sectors, advantageous winds, avoiding turbulence and due to traffic
restrictions).

032 04 03 07 Cost itndex (Cl)

(01) Describe the—Define the term ‘cost index’. X

(02) Describe Ynderstand the reason for economical cruise speed. X

(03) Describe the effect of cost index on climb, cruise and descent| X
speeds.

032040308 Use-of-aereplane-flight-data
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR

to{61} X
Lto{02} X
Lo{03)} x
03204 04 00 En-route one-engine-inoperative
032 04 04 01 Drift down
(01) Describe the determination of en-route flight-path data with one-| X

engine-inoperative in accordance with CS 25.123.
(02) Describe Determine the minimum obstacle-clearance height| X

prescribed in the applicable operational requirements.
(03) Describe Befine the optimum speed that the pilot should select| X

during drift down.
(04) Explain the influence of deceleration on the drift-down profiles. X
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
032 04 04 02 Influence of variables on the en-route one-engine-inoperative
performance
(01) Describe and explain tdentify the factors which affect the en-route| X
net drift-down flight path.
032-04-04-03 Use-of-aeroplaneflight-data
Lot %
Lto{02} x
Lo{03} %
L el .
032 04 05 00 Descent
032 04 05 01 Descent techniques
(01) Explain the effect of descending at constant Mach number. X
(02) Explain the effect of descending at constant IAS. X
(03) Explain the correct sequence of descent speeds for turbojet| X
transport aeroplanes.
(04) Determine the effect on TAS when descending in and above the| X
troposphere at constant Mach number.
(05) Describe the following limiting speeds for descent: X
— maximum operating speed (Vyo);
— maximum Mach number (Myo).
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR

(06) Explain the effect of a descent at constant Mach number on the| X

margin to low- and high-speed buffet.
032 04 05 02 influence-ofvariables-on-descent-performanceEnergy management

in the descent
L0{01) Exolaintheinfl ‘ ’ G . | oltitud [ x
(02) Explain the advantages and principle of a continuous descent. X
(03) X |Describe energy management in terms of chemical, potential and| X

kinetic energy.

(04) Describe the effect of increasing/decreasing headwind and tailwind| X
on profile management.

(05) Describe the effect of the Mach number to IAS transition (speed| X
conversion) on profile management.

(06) Describe situations during the descent and approach in which a pilot| X
could find an aeroplane high or fast, and explain how the pilot can
manage descent angle/excess energy.
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
032 04 06 00 Approach and landing
032 04 06 01 Approach requirements
(01) Describe the CS-25 requirements for the approach climb (CS-25.121).| X
(02) Describe the CS-25 requirements for the landing climb. X
(03) Explain the effect of temperature and pressure altitude on approach| X
and landing-climb performance.
032 04 06 02 Landing-field-length and landing-speed requirements
(01) X |Describe the landing distance determined according to CS-25.125| X
(‘demonstrated’ landing distance).
(02) Describe Reealt the landing-field-length requirements for dry, wet| X
and contaminated runways and the applicable operational
requirements.
(03) X |Define the ‘lkanding dBistance aAvailable’ (LDA)-. X
(04) Define and explain the following speeds in accordance with CS-25 or| X
CS-Definitions:
— reference stall speed in the landing configuration (Vsgo);
— reference landing speed (Ve);
— minimum control speed, approach and landing (Vyc).
032 04 06 03 Influence of variables on landing performance
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
(01) Explain the effect of runway slope, surface conditions and wind on| X
the maximum landing mass for a given runrway—tength landing
distance available in accordance with the applicable operational
requirements.
(02) Explain the effect on landing distance and maximum allowable| X
landing mass of the following devices affecting deceleration:
— deceleration;
— reverse;
— anti-skid;
— ground spoilers or lift dumpers;
— autobrakes.
(03) Explain the effect of temperature and pressure altitude on the| X
maximum landing mass for a given rurwaytength landing distance
available.
(04) Explain the effect of hydroplaning on landing distance required and| X
methods of managing landing on contaminated or wet runways.
032 04 06 04 Quick turnaround limit
032 04.06.04 Defi he ‘ouid | lirite! I Lin_thei X
(01) Describe how break temperature limits the turnaround times.
032040605 Use of aeroplane flight data
Lto{o1) %
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR
Lo{92} X
Lo{03} x
Lo-{04) *
Lo{05) X
Lo-{0s6)} x
Lo{o#) x
032 05 00 00 CS-25/EU-OPS PERFORMANCE CLASS A — USE OF AEROPLANE X
PERFORMANCE DATA
032 05 01 00 Take-off
032 050101 Take-off (performance data)
(01) Determine from given graphs the field-lenght-limited take-off mass| X
(FLLTOM) and describe situations in which this limitation could be
most restrictive for take-off.
(02) Determine from given graphs the climb-limited take-off mass and| X
describe situations in which this limitation could be most restrictive
for take-off.
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and EIR
ATPL | CPL | ATPL/ |ATPL| CPL
IR

(03) Determine from given graphs the obstacle-limited mass and describe| X

situations in which this limitation could be most restrictive for take-

off.
(04) Determine from given graphs the tyre-speed limited take-off mass. X
(05) Determine from given graphs the maximum brake-energy-limited| X

take-off mass.

(06) Determine the take-off V speeds for the actual take-off mass. X
(07) Determine the maximum take-off mass using given RTOM tables. X
(08) Using RTOM tables determine the take-off V speeds for the actual| X

take-off weight using appropriate corrections.

(09) Determine the assumed/flex temperature and take-off V speeds| X
using the RTOM tables.

(10) Calculate the break cooling time following a rejected take-off given| X
appropriate data.

032 05 02 00 Drift down and stabilising altitude
032 0502 01 Drift down and stabilising altitude (performance data)
(01) Determine the Find one-engine-out service net stabilising altitude| X

(level-off altitude) from given graphs/tables service—eeiling—+ange
| ¢ . Lo . .

(02) Determine the maximum mass at which the net stabilising altitude| X
with one-engine-out clears the highest relevant obstacle by the
required clearance margin.
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
and EIR

ATPL | CPL | ATPL/ | ATPL| CPL
IR

(03) Determine, using drift-down graphs, fuel used, time and distance| X
travelled in a descent from a cruise flight level to a given altitude.

032 05 03 00 Landing
032 0503 01 Landing (performance data)
(01) Determine the field length required for landing with a given landing| X

mass from the aeroplane performance data sheets in—accerdance
itk " onal . .

(02) Determine the landing and approach climb-limited landing mass| X
from the aeroplane performance data sheets.

(03) Calculate the maximum allowable landing mass as the lowest of: X
— approach-climb- and landing-climb-limited landing mass;
— landing-field-length-limited landing mass;

— structural-limited landing mass.

(04) Determine the maximum—guick-turnareund mass brake cooling time| X
for different landing masses wrdergiven-conditions—from using the

aeroplane performance data sheets.

(05) c et : el I ; ¥
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‘Acceptable Means of Compliance (AMCs) and Guidance Material (GM) to Part-FCL
Amendment 4’

Appendix
‘SUBJECT 033 — FLIGHT PERFORMANCE AND PLANNING —
FLIGHT PLANNING AND MONITORING’
to
AMC1 FCL.310; FCL.515(b); FCL.615(b)

‘Theoretical knowledge examinations’

of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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General Student Pilot Route Manual (GSPRM)

This document shall be referred to as the General Student Pilot Route Manual (GSPRM) and should contain as a minimum:

S El E E E

10.

a table of contents and a list of effective pages;

introduction with the instrument flight rules (IFR) charts’ legends;

1:500 000 visual flight rule (VFR) aeronautical chart of Germany;

en-route low- and high-altitude IFR charts to cover the airspace above all EU Member States plus Norway, Switzerland, Liechtenstein and the Balkans;
en-route high-altitude chart of the North Pole (a polar stereographic projection) to illustrate current polar routes;

a plotting chart of the North Atlantic (with information on extended range operations with two-engined aeroplanes (ETOPS));

area, aerodrome/heliport, aerodrome ground movement, standard instrument departure (SID), standard instrument arrival (STAR) and instrument
approach charts (IACs) for Alicante Elche, Amsterdam Schiphol, Dubrovnik Cilipi, London Heathrow, Nantes/Atlantique, Santorini and Stuttgart for
aeroplane operations, and Aberdeen, De Kooy and Tromso for helicopter operations;

microwave landing system (MLS) approach chart for Galbraith Lake Alaska;
an example of a completed air traffic service (ATS) flight plan (with instructions on how to complete it), including the ICAO model flight plan form;

introduction with the VFR charts’ legends, aerodrome directories for Croatia, France, Germany, Spain and United Kingdom, and area,
aerodrome/heliport and visual approach charts (VACs) for Aberdeen Dyce, Alicante Elche, Dubrovnik Cilipi, Friedrichshafen, Gloucestershire and
Nantes/Atlantique.

The charts should have a frozen date (e.g. 01.01.2017), and be reissued on a regular basis (e.g. every 4-5 years).

The charts listed above will form the basis for the questions in licensing examinations.

There will be no obligation for any student or approved training organisation (ATO) to buy, use or issue the GSPRM (nor will it have any other subject-matter
material in it), but the content will be the basis for charts which may appear in Part-FCL exams. Any chart provider (Lido, Jeppesen, Navtech, etc.) may
provide the GSPRM, but the students will not be expected to learn non-ICAO standard symbology or chart requirements.
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) F lefinitions, : g B,
Note that the term ‘mass’ is used to describe a quantity of matter, and ‘weight’ when describing the force. However, the term ‘weight’ is normally used in
aviation to colloquially describe mass. The professional pilot should always note the units to determine if the term ‘weight’ is being used to describe a force
(e.g. unit newton) or quantity of matter (e.g. unit kilogram).

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL ATPL| CPL
/IR
030 00 00 00 FLIGHT PERFORMANCE AND PLANNING
033 00 00 00 FLIGHT PLANNING AND MONITORING
033 010000 FLIGHT PLANNING FOR VFR FLIGHTS

Remark: Using the GSPRM trainingreute-manted VFR charts
or-the European-Central-Question-Bank{ECQB)-annexes.

033010100 VFR navigation plan
03301 01 01 Routes—airfields-heights-and-altitudesfrom-\/FR-charts

Airspace, communication, visual and radio-navigation data
from VFR charts

(01) Select routes and-altitudes taking the following criteria into| X X X X X
account:

— classification of airspace;
— controlled-airspace;
— uheontroled-airspace;

— restricted areas;
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

IR

CB-IR(A)
and EIR

Remarks

— — o altitude;
— VFR semicircular rules;
—  visually conspicuous points;

— radio-navigation aids.

- leulate _the_rrini ode §
L y itude using OAT-and QN

- eulatotl ealand/or hori i "
lipel o level or altitude.

- I I ol and/orhori L "

(05)

Find the frequencyies andfor identifiers of radio navigation
aids from charts.

(06)

033010102

Find the communication frequencies and call signs for the
following:

— control agencies and service facilities;
—  fElight ilnformation sServices (FIS);
— weather information stations;

— aAutomatic tferminal ilnformation sService (ATIS).

Planning €courses, distances and cruising levels frens with
VFR charts

(01)

Choose visual waypoints in accordance with specified
criteria (large, unique, contrast, vertical extent, etc.).
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL | ATPL| CPL
/IR
(02) Measure courses and distances from a VFR chart. Calewlate;| X X X X X
(03) Find the highest obstacle within a given distance on either| X X X X X
side of the course.
(04) Find the following data from the a VFR chart and transfer| X X X X X
them to the a navigation plan:
— waypoints andfor turning points;
— distances;
—  true/magnetic courses.
(05) Calculate the minimum pressure altitude with a given| X X X X X
obstacle clearance or true altitude from a given altitude or
pressure altitude from minimum grid-area altitude using
outside air temperature (OAT) and QNH.
(06) Calculate the vertical ardfor horizontal distance and time to| X X X X X
climb or descend to/from a given level or altitude with given
data.
(07) Explain how to determine the position of a significant| X X X X X
VFR point for insertion into a global navigation satellite
system (GNSS) flight plan, using the distance and bearing
from an existing significant point and using coordinates.
033010103 Aerodrome charts and aerodrome directory
(01) X |Explain the reasons for studying the visual departure| X X X X X
procedures and the available approach procedures.
(02) Find all visual procedures which can be expected at the| X X X X X
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL |ATPL| CPL
/IR

departure, destination and alternate airfieldsaerodromes.
(03) Find all relevant aeronautical and regulatory information| X X X X X

required for VFR flight planning thefollowing—data from

aerodrome the charts or aerodrome directory:.
033010104
Lo{o1) % X | X% | % | %
Lo{02) X X | X% | % | %
033010105 Completion of navigation plan

distances-as-takenfrom-charts:
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Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL | ATPL| CPL
/IR
5 | (TOD) £ . . ota
L0-{04} Determinevariationand-caleulate-magneticcourses: % % % % %
(05) Calculate the tFrue aAirspeed (TAS) from given aircraft| X X X X X
performance data, altitude and Outside-Air—TFemperature
{OAT).
(06) Calculate wWind c€orrection aAngles (WCAs), and dBrift| X X X X X
and gGround sSpeeds (GS).
(07) Calculate individual and accumulated times for each leg to| X X X X X
destination and alternate airfieldsaerodromes.
033 02 00 00 FLIGHT PLANNING FOR IFR FLIGHTS
Remark: Using the GSPRM training-route-manuad IFR charts.
03302 01 00 IFR navigation plan
03302 01 01 Airways-and-routes Air traffic service (ATS) routes
(01) Identify suitable routings by identifying all relevant| X X X X
aeronautical and regulatory information (including
information published in the national aeronautical
information publication (AIP)) required for IFR flight
planning. Select—the—preferred—airway{s}—or—route{s}
— aktitud | flight lovels:
— standardroutes:
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

IR

CB-IR(A)
and EIR

Remarks

— ATC ctions;
— shertestdistanee;
— obstacles;

— any-otherrelevantdata:

(02)

Identify and describe ATS routes (conventional, area
navigation (RNAV), required navigation performance (RNP),
conditional routes (CDRs), and direct routes).

033020102

Courses and distances from en-route charts

(01)

Determine courses and distances.

(02)

Determine bearings and distances of waypoints from radio
navigation aids.

033020103

Altitudes

(01)

Define the following minimum altitudes:

— mMinimum eEn-route aAltitude (MEA);

— mMinimum oBbstacle c€learance aAltitude (MOCA);
— minimum sector altitude (MSA) ;

— Minimum Off-Route Altitude (MORA);

— Grid Minimum Off-Route Altitude (Grid MORA);

— Maximum Authorised Altitude (MAA);

— Minimum Crossing Altitude (MCA);

— Minimum Holding Altitude (MHA).

(02)

Extract the following minimum altitudes from the chart(s):
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL

CPL

ATPL
/IR

ATPL

CPL

IR

CB-IR(A)
and EIR

Remarks

— Minimum En-sroute Altitude (MEA);

— Minimum Obstacle Clearance Altitude (MOCA);
—  MSA;

— Minimum Off-Route Altitude (MORA);

—  Grid Minimum Off-Route altitude (Grid MORA);
— Maximum Authorised Altitude (MAA);

— Minimum Crossing Altitude (MCA);

— Minimum Holding Altitude (MHA).

(03)

State who is responsible for terrain separation during IFR
flight inside and outside controlled airspace.

(04)

State the minimum obstacle clearance requirements for en-
route IFR flight inside and outside controlled airspace.

(05)

State when a temperature error correction must be applied
by either the pilot or ATC.

(06)

Identify and explain the use of minimum radar vectoring
altitudes.

(07)

Calculate the minimum pressure altitude required with a
given obstacle clearance, magnetic track, OAT, QNH and
reduced vertical separation minimum (RVSM)/non-RVSM
information.

(08)

Calculate true altitude from a given pressure altitude and
obstacle elevation using OAT and QNH.

0330201 04

Standard ilnstrument dBepartures (SIDs) and sStandard
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Syllabus
reference

BK

Syllabus details and associated Learning Objectives

Aeroplane

Helicopter

ATPL | CPL

ATPL
/IR

ATPL

CPL

IR

CB-IR(A)
and EIR

Remarks

instrument aArrival (STAR) rRoutes-{STARs)

(01)

State Explain the reasons for studying SID and STAR charts.

(02)

State the—reasens—why that SID and STAR charts show
procedures only in a pictorial presentation style which is-ret
to-seale-may not be true to scale.

(03)

Interpret all data and information represented on SID and
STAR charts, particularly:

— rRoutings;;

— dBistances;;

— ccourses;;

— rRadials;;

— altitudes/levels;;

— frequencies;;

— restrictions;;

— RNAV waypoints and non-RNAV intersection;
—  fly-over and fly-by waypoints.

(04)

Identify SIDs and STARs charts which might be relevant te
for a planned flight.

(05)

Define SID and STAR for RNAV only.

(06)

Describe the difference between SID/STAR, RNAV
SID/STAR and RNAV SID/STAR overlay.

033020105

Instrument-approach charts

Page 428 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 033 — FLIGHT PERFORMANCE AND PLANNING — FLIGHT PLANNING AND MONITORING

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL |ATPL| CPL
/IR
(01) X |State the reasons for being familiar with instrument-| X X X X
approach procedures (IAPs) and appropriate data for
departure, destination and alternate airfieldsaerodromes.
(02) Select instrument-approachprocedures—(IAPs) appropriate| X X X X
for departure, destination and alternate
airfieldsaerodromes.
(03) Interpret all procedures, data and information represented X X X X
on instrument-approach charts, particularly:
— courses and radials;
— distances;
— altitudes/levels/heights;
— restrictions;
— obstructions;
— frequencies;
— speeds and times;
— dDecision aAltitudes/hHeights (DAs/Hs);
— (DA/H) and mMinimum dBescent aAltitudes/hHeights
(MDASs/Hs);
—  visibility and rRunway v¥isual rRanges (RVRs);
— approach-light systems.
(04) Explain the following IAPs terms: X X X X
—  type Aand B;
— 2D and 3D;
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— CAT I, Il and llIl;

— precision approach (conventional and ground-based
augmentation system (GBAS));

— non-precision approach (conventional and required
navigation performance approach (RNP APCH)
(lateral navigation (LNAV), LNAV/vertical navigation
(VNAV), localiser performance (LP), localiser
performance with vertical guidance (LPV), and
required navigation performance authorisation
required approach (RNP AR APCH));

—  approach procedure with vertical guidance (APV)
(APV Baro and APV satellite-based augmentation
system (SBAS)).

033 02 01 06 Communications and radio-navigation planning data
(01) Find the communication frequencies and call signs for| X X X X
aeronautical services for IFR flights from en-route charts.
. | . I Y A
— Elichttn for Sy PRI
_ hering > ionss
o, e Terminalint ion-Service {ATIS)
(02) Find the frequency andfor identifiers of radio-navigation| X X X X

aids for IFR flights from en-route charts.

033020107 Completion of a manual navigation plan
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(01) Complete the a navigation plan with the courses, distances X X X X
and frequencies taken from charts.
(02) Find the Standard—tnstrument—Departure SID and Arrival| X X X X
Routes STAR routes to be flown andfor to be expected.
(03) Determine the position of tfop of c€limb (TOeC) and t¥op of| X X X X
dBescent (TOeD) from given appropriate data.
(04) Determine variation and calculate magnetic/true courses. X X X X
(05) Calculate TFrue—Airspeed—TAS} from given aircraft| X X X X
performance data, altitude and Outside-AirTFemperature
{OAT).
(06) Calculate wMfind c€orrection aAngles (WCAs)/dBrift and| X X X X
gGround sSpeeds (GSs).
MEA-MOCAMORAMAAMCAMRA-and-MSA.
(08) Calculate individual and accumulated times for each leg to| X X X X
destination and alternate airfieldsaerodromes.
(09) Describe the advantages of global navigation satellite| X X X X
system/flight management computer (GNSS/FMC)
equipment regarding:
— automatic calculation and display of tracks and leg
distances;
— additional route information in the database
(minimum altitudes, approach procedures);
— time and fuel estimates over waypoints;
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— ability to adjust speed to arrive over a waypoint at
a defined time;

—  time and fuel revisions based on predicted and
actual wind.

(20) Describe the limitations of using GNSS/FMC equipment: X X X X

— pilot-inputted  errors  (flight levels, wind,
temperature, fuel);

—  the effect of other than predicted wind on fuel and
time estimates;

—  the effect of aircraft’s non-standard configuration
on flight management system (FMS) predictions.

033030000 FUEL PLANNING — CAT.OP.MPA.106 and CAT.OP.MPA.150
plus AMC 1, 2 and 3.

033030100 General

033 03 01 01 Fuel planning (general)

(01) Convert to volume, mass and density given in different units| X X X X X | X X
which are commonly used in aviation.

(02) Determine relevant data frem—theFlightManual, such as| X X X X X | X X

fuel capacity, fuel flow/consumption at different
power/thrust = settings, altitudes and atmospheric
conditions, from the flight manual.

(03) Calculate the attainable flight time/range from given| X X X X X | X X
average fuel flow/consumption and available amount of
fuel.
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(04) Calculate the required fuel from given average fuel| X X X X X | X X
flow/consumption and required time/range to be flown.
(05) Calculate the required fuel for a VFR or IFR flight from given| X X X X X | X X
expected forecast meteorological conditions and-expected
LO-{06} Caleulate—the reguired—fuelforan—FR—flight from—given| X X X
I loical G I I
lefined litions.
(07) State the minimum amount of remaining fuel required on| X X X X X | X X
arrival at the destination and alternate
aerodromes/heliports.
(08) Explain and describe how to calculate nautical air miles| X X X X X | X X
(NAM) from nautical ground miles (NGM).
033 03 0200 Pre-flight fuel planning for commercial flights
0330302 01 Taxiing fuel
(01) Determine the fuel required for engine start and taxiing by| X X X X X
consulting the fuel-usage tables andfor graphs from the
fElight mManual taking into account all the relevant
conditions.
033030202 Trip fuel
(01) Define trip fuel and name the segments of flight for which| X X X X X
the trip fuel is relevant.
(02) Determine the trip fuel for the flight by using data from the| X X X X X
navigation—plan—and fuel tables andfor graphs from the
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fElight mManual.
033030203 Reserve fuel and its components
Contingency fuel
(01) Explain the reasons for having contingency fuel. X X X X X
" I licabl onal ) .
(03) Calculate the contingency fuel by—using—reguirements| X X X X X
according to the applicable operational requirements.
" : lieabl onal . \
Lo(05) SO I . fael L . . X
" licabl ional : for IR
flights-
" I Leabl ional . :
VER flichts in-a hostil . .
" I Leabl ional : :
VER fliche i hostil . .
Alternate fuel
(08) Explain the reasons and regulations for having alternate fuel| X X X X X
and name the segments of flight for which the alternate fuel
is relevant.
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Remarks

(09)

Calculate the alternate fuel in accordance with the
applicable operational requirements and relevant data from
the navigation plan and the fElight mManual.

X

Lo-{16}

aleul : : el | "
licabl onal . ! ol ta frorm
I otion ol | the Flicht M )

Final reserve fuel

(11)

Explain the reasons and regulations for having final reserve
fuel.

(12)

Calculate the final reserve fuel for an aereplane aircraft with
. . s , bi

wnits in accordance with the applicable operational
requirements and by using relevant data from the fElight
mManual.

Additional fuel

(15)

Explain the reasons and regulations for having additional
fuel.
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(16) Calculate the additional fuel for a an<ER flight witheuta| X X X X X
destination—alternate in accordance with the applicable
operational requirements fer—an—isolated—aerodrome—or
heliport.
heli . | " cabl ional
reguirements:
033 03 02 04 Extra fuel
(01) Explain the reasons and regulations for having extra fuel in| X X X X X
accordance with the applicable operational requirements.
I b £l licabl onal . _
(03) Calculate the possible extra fuel under given conditions. X X X X X
(04) Explain the fuel penalty incurred when loading extra fuel | X X X X X
(i.e. the additional fuel consumption due to increased
mass).
033 03 02 05 Calculation of total fuel and completion of the fuel section
of the navigation plan (fuel leg-plan)
(01) Calculate the total fuel required for a given flight. X X X X X
(02) Complete the fuel fog plan. X X X X X
033030300 Specific fuel-calculation procedures
033 03 03 01 Decision-peint—procedure Reduced contingency fuel
procedure
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(01) X |Explain the reasons and regulations for reduced contingency| X
fuel the-decision-peint-precedure as stated in the applicable
operational requirements.
(02) Calculate the contingency fuel and trip fuel required in| X
accordance with the reduced contingency fuel decision
peint procedure.
033 030302 Isolated aerodrome or heliport procedure
(01) X |Explain the basic procedures for an isolated aerodrome or| X X X
heliport as stated in the applicable operational
requirements.
(02) Calculate the additional fuel for aeroplanes or helicopters| X X X
with—reeiprocating—engines according to the isolated
aerodrome or heliport procedures.
Lo(03) - | I Ltional_fual £ | " b X
. " heicolated I I .
033030303 Predetermined point procedure
(01) X |Explain the basic idea of the predetermined-point| X
procedure as stated in the applicable operational
requirements.
) . . " I I ined-bo
procedure,
Lo (03] el I Lional_fual £ | " - M
. " I I ined-boi Lure.
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03303 03 04 Fuel-tankering
(01) Explain the basic idea of fuel-tankering procedures. X
Lo(02) Exolain_t! I - - el - I X
I W ‘ . £ the fualor oL
| dastinati . e di )
(03) Calculate how much fuel to tank tankered—fuel by using| X
given appropriate graphs, tables andfor data.
033 03 03 05 Isolated-heliport-procedure-intentionally left blank
Lo {o1) Exolainthe basic id  the . X X
i ol lieabl ional . .
Lo (02] Caleul I ditionalfuel " he_isol X
heli I L licabl onal
. for flving LER.
heli I Lin ol lieabl onal
. for_flving \IFR I catingt
than-byreference-to-visuaHandmarks:
03304 0000 PRE-FLIGHT PREPARATION
03304 0100 Notice to airmen (NOTAM) briefing
033 04 01 01 Ground and satellite-based facilities and services
(01) Check that the ground and satellite-based facilities and| X X X X X | X X
services required for the planned flight are available and
adequate.
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033 04 01 02 Departure, destination and alternate aerodromes
(01) Find and analyse the latest state at the departure,| X X X X X | X X
destination and alternate aerodromes, in particular for:
— opening hours;
— wWork in pRrogress (WIP);
— special procedures due to Werk-in-Progress{WIP};
— obstructions;
— changes of frequencies for communications,
navigation aids and facilities.
(02) Check that satellite-based facilities are available during| X X X X X | X X
the expected time of use.
(03) Check that GBAS/SBAS augmentation is available during| X X X X X | X X
the expected time of use.
03304 0103 Airway routings and airspace structure
(01) Find and analyse the latest en-route state for: X X X X X | X X
— airway(s) or route(s);
— restricted, danger and prohibited areas;
— changes of frequencies for communications,
navigation aids and facilities.
033 04 01 04 Pre-flight preparation of GNSS achievability
(01) Define why it is important to check GNSS achievability. X
(02) Define receiver autonomous integrity monitoring (RAIM), X
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NOTAM and notice advisory to NavStar users (NANU)
messages.
(03) Explain the difference in use of augmented and non-| X
augmented GNSS in connection with the achievability
check.
(04) Explain the difference in planned and unplanned outage| X
of GNSS or SBAS.
033 04 02 00 Meteorological briefing
03304 0201 Extraction—and—analysis —of —relevant —data—from
meteorological-decuments-Intentionally left blank
2 - This i . ! [ inedinsubiect 050,
033040202 Update of navigation plan using the latest meteorological
information
(01) Confirm the eptimum most fuel-efficient altitude/FL from| X X X X X | X X
given wind, temperature and aircraft data.
(02) Confirm true altitudes from given atmospheric data to| X X X X X | X
ensure that statutory minimum clearance is attained.
(03) Confirm magnetic headings and GSsgreund-speeds. X X X X X | X X
(04) Confirm the individual leg times and the total time en route. X X X X X | X X
(05) Confirm the total en route for the trip to the destination. X X X X X | X X
(06) Confirm the total time from destination to the alternate| X X X X X | X X
airfieldaerodrome.
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03304 0203 Update-of mass-and-balance
; - This i . ! ! imedinsubicct 031,
Intentionally left blank
033 04 02 04 Update-ofperformance-data-Intentionally left blank
2 - Thic i . ! [ T biect 032 F
[ | cubiect 034 for heli _
033 04 02 05 Update of fuel leg plan
(01) Calculate the revised fuel data in accordance with the| X X X X X | X
changed conditions.
03304 0300 Point of eEqual t¥ime (PET) and pRoint of sSafe rReturn
(PSR)
033 04 03 01 Point of Eequal Ftime (PET)
(01) Define ‘peint-of-egual-time{PET). X X X X X
(03) Calculate the position of a PET and the estimated time of| X X X X X
arrival (ETA) at the PET from given relevant data.
03304 03 02 Point of Ssafe Rreturn (PSR)
(01) Define ‘peint-ofsafereturn {PSR}. X X X X X
Lo{02) Explain-the-basic-idea-of determination-of PSR- X X X X X
(03) Calculate the position of a PSR and the ETA at the PSR from| X X X X X
given relevant data.
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033 05 00 00 ICAO FLIGHT PLAN (ATS fFlight pRlan (FPL))
033 0501 00 Individual fElight pRlan
033 05 01 01 Format of fFlight pRlan
(01) X |State the reasons for a fixed format of an ICAO ATS Hlight| X X X X X | X X
Plan{FPL).
(02) Determine the correct entries to complete an ATS FPL plus| X X X X X | X X

decode and interpret the entries in a completed ATS FPL,
particularly for the following:

— aircraft identification (Iltem 7);
—  flight rules and type of flight (Item 8);

— number and type of aircraft and wake-turbulence
category (Item 9);

—  equipment (Item 10);
— departure aerodrome and time (Iltem 13);
— route (ltem 15);

— destination aerodrome, total estimated elapsed time
and alternate aerodrome (ltem 16);

— other information (ltem 18);

— supplementary information (ltem 19).

033 05 01 02 Completion-of an-ATS-Flight Plan{FPL)
Intentionally left blank
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— Aavigationplan;
— fuelplan;
. , le for basic.aireraftin ion
033 0502 00 Repetitive fFlight pRlan (RPL)
033 05 02 01 Repetitive flight plan (RPL)
(01) X |Explain the difference between an iadividualFlight—Plan| X X
{FPL} and a Repetitive-Flight-Plan{RPL}.
2 - This i . ! [ nedinsubioct- 010
Lo{01) Exolain . fortl brrissi £ or ATS Flicl X
Plan:
changes:
Track TAS and & Y tfocting t Flicd
Plan:
033 06 00 00 FLIGHT MONITORING AND IN-FLIGHT REPLANNING
033 06 01 00 Flight monitoring

Page 443 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 033 — FLIGHT PERFORMANCE AND PLANNING — FLIGHT PLANNING AND MONITORING

Syllabus BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL | ATPL| CPL
/IR
033 06 01 01 Monitoring of track and time
(01) State the reasons for possible deviations te from the| X X X X X | X
planned track and planned timings.
L0-{02} Assess—deviations—from-the-planned-course—headings{by| X % % % X | %
intainine desired ) ane-ti .
(03) Calculate the—ground—speedGS by using actual in-flight| X X X X X | X
parameters.
(04) Calculate the expected leg times by using actual in-flight| X X X X X | X
parameters.
{06} Caleulate the average GS-based-ontwo-observedfixes: X X X X X
[{awal Calewlate-the track-angle-errorgiven-course-from-AtoBand| X % % % %
{69} Caleulate-the average-drift-angle based-upon-an-off-course| X 4 X X X
w . oted wind-and_GS
I inal | L | fuel
consumption):
(112) Enter, in the progress of flight, at the checkpoint or turning| X X X X X
point, the ‘actual time-over’ and the ‘estimated time-over’
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for the next checkpoint into the flight plan.
(12) State that it is necessary to determine the position of the| X X X X X
aircraft accurately before commencing descent in order to
ensure safe ground clearance.
43 X * X X X
@4) % X | x | % | %
(15) Calculate revised ETA based on changes to the pre-flight| X X X X X
plan, including changes of W/V, cruise level, OAT, distances,
Mach number and calibrated airspeed (CAS).
033 06 01 02 In-flight fuel management
(01) Explain why fuel checks must be carried out in flight at| X X X X X | X
regular intervals and why relevant fuel data must be
recorded.
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(02) Assess deviations of actual fuel consumption from planned| X X X X X | X
consumption.
+0-{03} State-thereasonsforpossible-deviations. % % % % X | %
(04) Calculate the-fuel quantitiesy used, fuel consumption and| X X X X X | X
fuel remaining at navigation checkpoints/waypoints.
(05) Compare the actual with the planned fuel consumption by| X X X X X | X
means of calculation erflight-progress-chart.
(06) Determine Assess the remaining range and endurance by| X X X X X | X
means of calculation erflight-progress-chart.
(07) Calculate the revised fuel consumption based on changes to| X X X X X | X
the pre-flight plan, including changes of W/V, cruise level,
OAT, distances, Mach number and CAS.
particularpitchthrustand-speed).
033 06 02 00 In-flight replanning-in-case-ef-deviationfrom-planned-data
03306 02 01 Deviation from planned data
(01) State Justify that the commander is responsible for ensuring| X X X X X
that, even in case of diversion the remaining fuel is not less
than the fuel required to proceed to an aerodrome where a
safe landing can be made, with final reserve fuel remaining.
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£ i flicl itoring. ificall :

(03) Explain why that, in the case of an in-flight update, the| X X X X X
commander has to check the following:

— the suitability of the new destination ardfor alternate
aerodrome;

— meteorological conditions on revised routing and at
revised destination andfor alternate aerodrome;

—  the aircraft must be able to land with the prescribed
final reserve fuel.

(04) Calculate Assess the revised destination/alternate| X X X X X
aerodrome landing mass from given latest data.
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‘Acceptable Means of Compliance (AMCs) and Guidance Material (GM) to Part-FCL
Amendment 4’

Appendix
‘SUBJECT 034 — FLIGHT PERFORMANCE AND PLANNING —
PERFORMANCE — HELICOPTERS’
to
AMC1 FCL.310; FCL.515(b); FCL.615(b)

‘Theoretical knowledge examinations’

of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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SUBJECT 034 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — HELICOPTERS
1) F lefinitions, : | N
Note that the term ‘mass’ is used to describe a quantity of matter, and ‘weight’ when describing the force. However, the term ‘weight’ is normally used in

aviation to colloquially describe mass. The professional pilot should always note the units to determine whether the term ‘weight’ is being used to describe a
force (e.g. unit newton) or quantity of matter (e.g. unit kilogram).

Syllabus BK | Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL | ATPL | CPL
/IR

030 00 00 00 FLIGHT PERFORMANCE AND PLANNING
034 00 00 00 PERFORMANCE — HELICOPTERS
034010000 GENERAL
034 01 01 00 Performance legislation
034010101 Airworthiness requirements
(01) Interpret the airworthiness requirements in of CS-27 X X X

and CS-29-asrelated-to-helicopterperformance.
(02) Name the general differences between helicopters as X X X

certified according to CS-27 and CS-29.
034 010102 Operational regulations
(01) State that the person responsible respensibility tefor X X X

complying with the operational procedures is the

commander.
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ATPL
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(03)

Use and interpret diagrams and tables associated with
CAT A and CAT B procedures in order to select and
develop Celass 1, 2 and 3 performance profiles
according to available heliport size and location (surface
or elevated).

X

CATB—procedures—in—order—to—select—and—develop
Porf. - 3 . . heli

: il i i heli .
andlocation{surface-orelevated):

(05)

Interpret the charts showing minimum clearances
associated with CATCategory A & and CAT B procedures.

034 01 02 00

General performance theory

034 010201

Stages Phases of flight

(01)

Explain the following stages phases of flight:
— take-off;

— climb;

— level flight;

— descent;

— approach and landing.

(02)

Describe the necessity for different take-off and landing
procedures.

0340102 02

Definitions and terms

Page 450 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 034 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — HELICOPTERS

Syllabus BK | Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference ATPL | cPL | ATPL | ATPL | cPL andiER
/IR
(01) Define the following terms: X X X
—  CATCategory A;
—  CATCategory B;

— pRerformance c€lass 1, 2 and 3;
— congested area;

— elevated heliport;

— helideck;

— heliport;

— hostile environment;

—  maximum appreved operational passenger
seating configuration (MOPSC);

— non-hostile environment;

— obstacle;

— rotor rRadius (R);

— take-off mass;

— tFouchdown and ILift-oOff aArea (TLOF);
— safe forced landing;

— speed for best rate of climb (V,);

_ never exceed speed (Vye);

— velocity landing gear extended (V. g);

—  velocity landing gear operation (V,o);

— cruising speed and maximum cruising speed.

Page 451 of 979




European Aviation Safety Agency Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 034 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — HELICOPTERS

Syllabus BK | Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
f d EIR
reterence ATPL | cPL | ATPL | ATPL | cPL an
/IR
(02) Define the following terms: X X

— reported headwind component;
— tFake-off dBecision pRoint (TDP);
— dBefined pRoint aAfter tFake-o0ff (DPATO);

— tFake-06ff dBistance rRequired helicopter
(TODRH);

— tFake-06ff dbistance aAvailable helicopter
(TODAH);

— dBistance rRequired (DR);

— rRejected tFake-oOff dbBistance rRequired
(helicopter) (RTODRH);

— rRotation pRoint (RP);

— cCommittal pRoint (CP);

— dBefined pRoint bBefore lkanding (DPBL);

— [tanding dBecision pRoint (LDP);

— ltanding dBistance aAvailable helicopter (LDAH);

— lLanding dBistance rRequired helicopter (LDRH);

—  Toke-offsafetyspeed{Vu);

—  Toke-off —safety—speed—for—Cat—A—rotoreraft
rossHVals

— ditching (see operations).

(03) Understand the meaning and significance of the X X
acronyms AEO and OEI.
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(04) Define the terms ‘climb angle’ and ‘climb gradient’. X X
(05) Define the terms ‘flight-path angle’ and ‘flight-path X X
gradient’.
(06) Define ‘Vimaxrange' (Speed for maximum range) and Vaxend X X X

(speed for maximum endurance).

(07) Define and calculate the gradient by using power, wind X X
and helicopter mass.
(08) Explain the terms ‘operational ceiling’ and ‘absolute X X X
ceiling’.
(09) Explain the term ‘service ceiling OEI’. X X X
(10) Understand Explain the difference between hHovering X X X

itn gGround eEffect (HIGE) and hHovering out of
gGround eEffect (HOGE).

034 010203 Power required/power available curves

(01) Understand and interpret the graph power required X X X
/power available versus TAS graphs.

034 01 02 04 Critical Height—-vMelocity graphs

(01) Understand and interpret the—eritical height—velocity X X X
graphs.

034 01 02 05 Influencing variables on performance

(01) Explain how the following factors aeffect helicopter X X X
performance:
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— pressure altitude;
— humidity;
—  temperature;
— wind;

— helicopter mass;
— helicopter configuration;

— helicopter centre of gravity (CG).

034 02 00 00 PERFORMANCE CLASS 3 —  SINGLE-ENGINE
HELICOPTERS ONLY
034 02 01 00 Effect of variables on single-engine (SE) helicopter
performance
034 02 01 01 Effect of variables on SE helicopter performance
(01) Determine wind component, altitude and temperature X X X

for hovering, take-off and landing.

(02) Explain that operations are to be conducted only X X X
from/to heliports and over such routes, areas and
diversions contained in a non-hostile environment
where a safe forced landing can be carried out (point
CAT.OP.MPA.137 of the EU Regulation on air
operations, except when the helicopter is approved to
operate in accordance with point CAT.POL.H.420).

(Consider the exception: Operations may be conducted

in a hostile environment. when-approved—Ground level

exposure - and exposure for elevated final approach
and take-off areas (FATOs) or helidecks in non-hostile
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environments - is allowed for operations approved
under CAT.POL.H.305, during the take-off and landing
phases.)

(03) Explain the effect of temperature, wind and altitude on X X X
climb, cruise and descent performance.

034 020200 Take-off and landing

034 02 02 01 Take-off and landing (including hover)

(01) Explain the take-off and landing requirements. X X X

(02) Explain the maximum allowed take-off and landing X X X
mass.

(03) Explain that mass has to be restricted to HIGE. X X X

(04) Explain that if HIGE is unlikely to be achieved (for X X X

example, blocked by an obstruction), then mass must be
restricted to HOGE.

034 02 03 00 Climb, cruise and descent
034 02 03 01 Climb, cruise and descent (capabilities)
(01) State that the helicopter must be capable of flying its X X X

intended track without flying below the appropriate
minimum flight altitude and be able to perform a safe
forced landing.

(02) Explain the effect of altitude on the maximum X X X
endurance speed.

Page 455 of 979




European Aviation Safety Agency

Appendix to Annex | to ED Decision 2018/001/R
SUBJECT 034 — FLIGHT PERFORMANCE AND PLANNING — PERFORMANCE — HELICOPTERS

Syllabus BK | Syllabus details and associated Learning Objectives Aeroplane Helicopter IR | CB-IR(A) Remarks
reference and EIR
ATPL | CPL | ATPL | ATPL | CPL
/IR

034 0204 00 Use of helicopter performance data

034 02 04 01 Take-off (including hover)

(01) Find the maximum wind component. X X X

(02) Find the maximum allowed take-off mass for certain X X X
conditions.

(03) Find the eritieal-height—velocity parameters. X X X

034 02 04 02 Climb

(01) Find the time, distance and fuel required to climb for X X X
certain conditions.

(02) Find the rate of climb under given conditions and the X X X
best rate-of-climb speed Vy.

034 02 04 03 Cruise

(01) Find the cruising speed and fuel consumption for certain X X X
conditions.

(02) Calculate the range and endurance under given X X X
conditions.

034 02 04 04 Landing (including hover)

(01) Find the maximum wind component. X X X

(02) Find the maximum allowed landing mass for certain X X X
conditions.

(03) Find the eritical-height—velocity parameters. X X X
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034 03 00 00 PERFORMANCE CLASS 2
General remark: The Learning Objectives for
Performance Class 2 are principally identical with those
of for Performance Class 1. (See 034 04 00 00)
Additional Learning Objectives are shown below.
034 03 01 00 Operations without an assured safe forced landing
capability
034 03 01 01 Responsibility for operations without an assured safe
forced landing capability
(01) State the responsibility of the operator in—order—te X X
assure—a for assuring safe forced landings (point
CAT.POL.H.305 of the EU Regulation on air operations).
034030200 Take-off
034 03 02 01 Take-off requirements
(01) State the climb and other requirements for take-off. X X
034 03 03 00 Take-off fElight pRath
034 03 03 01 Take-off flight path requirements
(01) State the height above the take-off surface at which at X X
least the requirements for the take-off flight path for
Performance Class 1 are to be met.
034 03 04 00 Landing
034 03 04 01 Landing requirements
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(01) State the requirements for the climb capability ferwhen X X
OEl.
(02) State the options for a Performance Class 2 operation in X X
the case of a critical power-unit failure at any point in
the approach path.
(03) State the limitations for operations to/from a helideck. X X
034 04 00 00 PERFORMANCE CLASS 1 — HELICOPTERS
CERTIFIEDCERHFICATED ACCORDING TO CS-29 ONLY
034 04 01 00 Take-off
034 04 01 01 Take-off distances
(01) Explain the effects of the following variables on the X X
flight-path and take-off distances:
— take-off with HIGE or HOGE;
— take-off procedure;
— obstacle clearances both laterally and vertically;
— take-off from non-elevated heliports;
— take-off from elevated heliports or helidecks;
— take-off from a Feuchdewn—and—Hft-Off Area
{TLOF}.
(02) Explain the effects of the following variables on take-off X X
distances:
— mass;
— take-off configuration;
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— bleed-air configurations.
(03) Explain the effects of the following meteorological X X

conditions variables on take-off distances:

— wind;

—  temperature;

— pressure altitude.

(04) Explain the take-off distances for specified conditions X X
and configuration for AEO and OEl.

(05) Explain the effect of obstacles on the take-off distance X X
required.

(06) Explain-the-influence-of V, and Vigss speeds-on-the take- % X%
off distance:

(07) State the assumed reaction time between engine failure X X
and recognition.

Lo{08} Bxplatntheeffect of calculation—of FDPand-\, —on-the X% X

(09) Explain that the flight must be carried out visually up to X X
TDP.

034 04 01 02 Rejected take-off distance required (helicopter)
(RTODR(H))

(01) Explain RTODR(H)the—rejected—rtake-off—distance X X
required for specified conditions and configuration for
AEO and OEI.
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o082} Explain-the-effect of calculation-of V,-on-the rejected % 4
(03) Explain the time-to-decide allowance (decision time) X X
and deceleration procedure.
034 04 0103 Landing-distancefrom TDP with \/,-to-a-completestop
en-the-greund-Intentionally left blank
Landinedi : TDR with\, | I
stop-
034 04 01 04 Take-off climb
(01) Define the segments of the take-off flight path. X X
(02) Explain the effect of changes in the configuration on X X
power and speed in the segments.
(03) Explain the climb-gradient requirements for OEI. X X
(04) State the minimum altitude over the take-off path when X X
flying at ¥, te the take-off safety speed in a Category A
helicopter (Vross).
(05) Describe the influence of airspeed selection, X X
acceleration and turns on the climb gradient and best
rate-of-climb speed.
034 04 01 05 Obstacle-limited take-off
(01) Describe the operational regulations for obstacle X X
clearance of the take-off flight path in the departure
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sector with OEL.
034 04 01 06 Use of helicopter flight performance data
(01) Determine from thehelicopter performance data sheets X X
the maximum masses that satisfyies al-the operational
regulations for take-off in terms of regulated take-off
mass, TODRH and minimum gradients for climb and
obstacle clearance.
03404 0200 Climb
034 04 02 01 Climb techniques
(01) Explain the effect of climbing with best rate-of-climb X X
speed (Vy).
(02) Explain the influence of altitude on Vy. X X
034 04 02 02 Use of helicopter flight data
(01) Find the rate of climb and calculate the time to climb to X X
a given altitude.
034 04 03 00 Cruise
034 04 03 01 Cruise techniques
(01) Explain the cruise procedures for ‘maximum endurance’ X X
and ‘maximum range’.
034 04 03 02 Maximum endurance
(01) Explain fuel flow in relation to true airspeed (TAS). X X
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(02) Explain the speed for maximum endurance. X X

034 04 03 03 Maximum range

(01) Explain the speed for maximum range. X X

034 04 03 04 Maximum cruise

(01) Explain the speed for maximum cruise. X X

034 04 03 05 Cruise altitudes

(01) Explain the factors which might affect or limit the X X
operating altitude.

(02) Understand the relation between power setting, fuel X X
consumption, cruising speed and altitude.

034 04 03 06 Use of helicopter flightperformance data

(01) Determine the fuel consumption from the helicopter X X
performance data sheets in accordance with altitude
and helicopter mass.

034 04 04 00 En-route one engine inoperative (OEI)

034 04 04 01 Requirements for en-route flights fer with OEI

(01) State the flight-path clearance requirements. X X

(02) Explain the drift-down techniques. X X

(03) State the reduction in the flight-path width when X X
navigational accuracy can be achieved.

034 04 04 02 Use of helicopter flight data
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(01) Find the single-engine service ceiling, range and X X

endurance from given engine-inoperative charts.
(02) Find the—maximum—contindous—power—settingsOE| X X

operating data from given—engine-inoperativesuitable

charts.
(03) Find the amount of fuel to be jettisoned in order to X X

reduce helicopter mass.
(04) Calculate the relevant parameters for drift-down X X

procedures.
034 04 05 00 Descent
034 04 05 01 Use of helicopter flight data
(01) Find the rate of descent and calculate the time to X X

descentd to a given altitude.

034 04 06 00 Landing

034 04 06 01 Landing requirements

(01) State the requirements for landing. X X
034 04 06 02 Landing procedures

(01) Explain the procedure for critical power-unit failure X X

priorte before and after the landing decision point.

(02) Explain that the portion of flight after the landing X X
decision point must be carried out visually.
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(03) Explain the procedures and required obstacle X X

clearances for landings on at different
heliports/helidecks.

034 04 06 03 Use of helicopter flightperformance data

(01) Determine from thehelicopter performance data sheets X X
the maximum masses that satisfy—satisfiesalt the
operational regulations for landing in terms of regulated
landing mass, LDRH and minimum gradients for climb
and obstacle clearance.
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Appendix
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of Annex |

— FOR INFORMATION ONLY —

This document is meant purely as a documentation tool
and EASA does not assume any liability for its contents.
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040 00 00 00 HUMAN PERFORMANCE AND LIMITATIONS
040 01 00 00 HUMAN FACTORS: BASIC CONCEPTS
040 01 01 00 Human factors in aviation
04001 01 01 Becoming a competent pilot
(01) State that competencye is based on knowledge, skills| X X X X X X
and abilities attitudes of the individual pilot and list the
ICAO eight core competencies:
— application of procedures;
— communication;
— aircraft flight path management, automation;
— aircraft flight path management, manual
control;
— leadership and teamwork;
—  problem solving and decision making;
— situation awareness;
— workload management.
¢  the individualoilot.
040 01 02 00 Accidentstatisties-Intentionally left blank
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