-
European Aviation Safety Agency

NOTICE OF PROPOSED AMENDMENT

NPA 2011 -16

Qualification s for flying in Instrument
Meteorological Conditions

RMT.0198 and RMT.0199  (FCL.008 (a) and FCL.008 (b))

TE.RPRO.00034 -002© European Aviati  on Safety Agency. All rights reserved. Page 1 of 239
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.



NPA 2011-16 21 Sep 2011

EXECUTIVE SUMMARY

When developing the requirements for th e future European regulations for pilot licensing (Part -FCL)
based on the existing JAR  -FCL requirements and national regulations, the European Aviation Safety
A g e ncthe A e n cdedded that certain elements had to be postponed and further revi ewed.

With its N otice of Proposed Amendment (N PA) 2008 -17b the Agency agreed with stakeholder
concerns thatt he proposed requirements for the Instrument Rating seemed to be too demanding

for Private Pilot Licence (PPL) holder s and indicated that a separate rulemak ing task w ould be
started for this purpose . Within the same NPA the need for a review of the existing national
regulations for a cloud flying rating for sailplane pilots was identified and it was decided to include
the development of requirements for a clo ud flying rating in the same rulemaking task
Consequently , the Agency started rulemaking task FCL.008 (a) and (b) (new numbers R MT.0198
and RMT.0199) , together with experts from N ational Aviation Authorities (N AAs), flight crew
organisations, training scho  ols and the general aviation community

This NPA is based on the group 6 ®roposals and contains three main elements:
- an En-route Instrument Rating (EIR) for aeroplane licence holders ;

- amore accessible a eroplane Instrument Rating (IR) ; and

- acloud flying rating for sailplane pilots

With this NPA the Agency is proposing some key changes in comparison to the provisions of Part -
FCL in order to establish more proportionate rules for PPL holders

With the proposed Implementing Rules and AMCs for the EIR a new entry level of instrument
training and experience will be introduced. Compared with the existing IR as foreseen in Part -FCL
the EIR requires less training , though nevertheless  slightly more detailed flight training than for the
Basic Instrument Flight  Module of the I R (according to Part -FCL). As the EIR focuses  mainly on the
en-route part of an IFR flight , the future EIR holder sh ould be enabled to fly safely under
Instrument Flight Rules ( IFR) and in Instrument Meteorological Conditions ( IMC) in the en-route
phase of flight . The rating will not only allow the holder to get used to the en -route IFR procedures
and to cope with unforeseen deteri orating w eather conditions , but will also be a module to be
credited for the  full IR using the new modular route pro posed.

The &ompetency -based 6 modular IR will address the need for a more accessible route to obtaining
the full IR for PPL holders as requested by stakeholders . Some key elements of this proposal are a
significantly  reduced theoretical knowledge (TK) syllabus focussing only on  those items related to
the PPL or Commercial Pilot Licence (  CPL) and a different level of TK examination s. Moreover, the
competency -based IR includes a pre-entry course assessment to evaluat e prior instrument
experience (e.g. as an EIR holder) as well as the option for flight training with an instrument
instructor outside of an A pproved Training Organisation (A TO) before commencing the final training
course at an ATO

This new rating therefore clearly establishes a more accessible ro ute for general aviation PPL and
CPL holder s to obtain an | R. By reducing the costs for obtaining an IR it is expected that more
European pilots will acquire such a rating and thus the skill base will widened thereby creating

positive safety and economic i mpacts. A high uniform level of safety is ensured b y requiring the
applicants to pass exactly the same skill testas  established already  for the IR in Part -FCL.

The third element, a cloud flying rating for sailplane pilots , already exists in a few Member States.
Based on these national regulations and the group © sproposals , the Agency has developed
Implementing Rules and AMCs and propos es an EU cloud flying rating for sailplane pilots . This
rating would allow them to enter clouds taking into account the ai rspace structure and the required
minima in different airspace categories and the relevant Air Traffic Control ( ATC) procedures .

By introducing a harmonised cloud flying rating, the Agency expects positive economic and safety
impacts across the EASA Member States .
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A. Explanatory Note

l. Introduction

1. With A-NPA 14 -2006 the Agency confirmed the need to revise certain areas of the current

private pilot licence ( PPL) as defined in the Joint Aviation Requirements (JARS) , in order
to address possible deficiencies recogni sed by the majority of stakeholders. Furthermore ,
stakeholders were asked to comment on the proposal to develop a n EU Light Aircraft  Pilot
Licence with certain privileges and conditions , and especially on the ratings that could be
attached to that licence. A majority of stakeholders mentioned the need for an eas ily
accessible rating for flying in IMC and the need for a review and simpl ification of the

existing JAR-FCL IR.

2. During the transfer of JAR  -FCL requirements into the proposal for EASA Implementing
Rules, the FCL.001 group and the MDM.032 group (dealing with better regulations for
general aviation) reali sed that the existing r  equirements for the I R were too demanding
for a PPL holder . Some of the group s 6 experts wer e develop ifigaa rating of
similar to the national IMC rating introduced in the United Kingdom ( UK), which allows
the holder of such a rating to fly only in IMC in certain classes of UK airspace . However,
the groups could not agree on an additional rating to fly in IMC with | ower training
requirements than the current requirements for the IR. Due to the time constraints for
developing the Implementing Rules fo  r pilot licensing , it was agreed to start a separate
rulemaking task  for this issue

3. In parallel to the transfer of the JAR -FCL requirements into the new rules , additional
requirements for pilot licences , ratings and certificates for aircraft categories other than
aeroplanes and helicopters had to be developed in order to be included in Part-FCL. The
Agency reviewed the existing national requirements for different ratings and discussed

with the FCL.001 rulemaking group the need for  further ratings in add ition to the IR and
the night qualification as established already in Part -FCL and JAR -FCL. Member States
were contacted in order to evaluate the current situation and to identify which ratings
should be harmonised at the EU level. Based on the input recei ved, the Agency decided
to develop additional ratings for aerobatics, towing, night flying, mountain  flying and for
test flights. The creation of a cloud flying rating for sailplane pilots was discussed with
the experts and it was finally decided not to de  velop such requirements at that stage
However, t he Agency indicated already in NPA 2008 -17b that the development of
requirements for a sailplane cloud flying rating w ould be included in a separate
rulemaking task dealing with qualifications for pilots to fly in IMC or under IFR.

4. Rulemaking task FCL.008 was created in 2009 and a group with experts from NAAs , flight
crew organisations, training schools as well as from the general aviation community  was
established . The main objectives of the group , as explained in the  Terms of Reference
(ToR)? for this task, were to:

- Review the existing JAR -FCL requirements for the I R to evaluate the possibility of
reducing these requirements for private pilots flying under IFR. This evaluation
should take into account the S tandards and Recommended Practices (S ARPs) for the
issue of an IR contained in Annex 1 published by the International Civil Aviation
Authority ( ICAO).

- Review the requirements of the UK IMC rating and other national qualifications for
flying in IMC and consider whether there is a need to develop an additional E U
rating to  fly in IMC with reduced training but also with limited privileges

The Ter ms of Ref erence ( ToR) FCL. 008 (a) & (b) as
http://www.easa.europa.eu/rulemaking/terms -of-reference -and -group -composition.php#FCL
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- Review the existing national requirements for cloud flying with sailplanes and assess
the need for an addition al EU rating for sailplane pilots to fly in IMC

- Take into account ATC requirem  ents regarding IFR flights .

- Amend the proposed requirements (Part -FCL based on JAR -FCL) for the IR if
necessary .

5. The rulemaking group experts followed these objectives closely. They reviewed the
existing requirements for national and third country  ratings to fly in IMC and developed
notonly a more accessible | R for private pilots  but also proposed an en -route instrument
rating and a sailplane cloud flying rating. The g roup fulfilled all the given tasks and made
useful as well as progressive contributions in the proposals they delivered. The Agency
reviewed these draft proposals and decided to include all three training routes /  ratings in
this NPA. Some elements were re placed or amended by the Agency taking into account
the structure and general principles of Part -FCL and the basic principles of Regulation
(EC) No 216/2008.

6. During the drafting phase the Agency and the group members took special consideration
of the r equirements in place for the IR issued by the Federal Aviation Administration
(FAA) in the United States of America and the UK IMC rating issued b y the Civil Aviation

Authority (CAA) in the U K. It was concluded that the UK IMC rating , because of the
specif ic needs when operating in the European common airspace and the level of training
delivered compared to the privileges given , could not be transferred into the future E U
system.

7. Although the conversion of existing IMC ratings is not within the scope o f this task, the
Agency is aware that this issue is closely linked to it. This NPA provide s several options
for pilots with prior instrument  experience to be credited towards the new ratings.
However, it should be mentioned at this stage that a conversion of existing IMC ratings is

already covered by the draft Commission Regulation  laying down technical requirements

and administrative procedures related to civil aviation aircrew pursuant to Regulation

(EC) No 216/2008 of the European Parliament and of the C ouncil . This draft R egulation
clearly defines that Member States should convert existing licences and ratings into Part -
FCL licences and rati ngs. It is highlighted in this R egulation that Member States should

aim at allowing pilots to, as far as possible, maintain their current scope of activities and
privileges. The Agency already discussed this issue with the CAA UK and industry experts

in order to identify possible options for UK IMC holders. The most favourable  solution
seems to be that a Part -FCL licence and an IR will be issued with certain conditions on
the basis of a specific conversion report in order to reflect the current privileges held

This would allow the existing UK IMC holders to continue to exerc ise their IMC privileges.

Il . Processands cope

1. The European Aviation Safety Agency % devel oped this NPA in line with the r ulemaking
Procedure *.

The Agency is directly involved in the rule -shaping process. It assists the Commission in its

executive tasks by preparing draft regulations for the implementation of the Basic Regulation and

amendments thereof, which are adopted as 6Opinionsd (Article 19(1
Specifications, Acceptable Means of Compliance and Guidance Material to be used in the certification

process and to facilitate the implementation of the Basic Regulation and its implementing rules
(Articles 18(c) and 19(2)).
3 The Agency is bound to follow a structured rulemaking process as required by Article 52(1) of the

Basic Regulation. Such- a process has been adopted by the Agencyds M
referred to as the 60Rul emaki ng .P%ee cMadagamend Board Decision concerning the

procedure to be applied by the Agency for the issuing of O pinions, Certification Specifications and

Guidance Material (Rulemaking Procedure), EASA MB 08 2007, 13.6.2007.
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This rulemaking activity is included in the Agenc yd6s Rul emaking Prod+ amme

2014 in line with the  Rulemaking Procedure. It implements the rulemaking task FCL.008

®ualifications for flying in Instrument Meteorological Conditions (IMC) &

The scope of this rulemaking activity is defined in the Terms of Reference (ToR) FCL.008
(a) & (b)

The text of this NPA  has been developed by the Agency based on the input of the
FCL.008 rulemaking group . It is submitted for consultation of all interested parties in
accordance with Article 52 of the Regulation (EC) No 216/2008 * ( 6 t Basic Regulation 6 )
and Articles 5(3) and 6 of the Rulemaking Procedure .

Overview of the changes proposed in this NPA

En-route Instrument Rating (EIR)
1.1. General

As discussed above, this NPA addresses three  major issues. The first one is the creation

of an en -route instrument rating. This additional rating sh all be an extension of the
training and the privileges of the PPL or  the CPL. Although the initial starting point for this

task was to develop a more accessibl e instrument rating for PPL holders , the Agency
agrees with the proposal of the rulemaking group not to limit the new r atings to PPL only.
As the Agency expects that the se ratings will also lead to an increase of VFR rated CPL
holders taking up the training for one of the two new instrument ratings , itis proposed to
widen the scope and to allow CPL holders to also receive traini ng for these ratings.

The EIR will provide the privilege to conduct flights under IFR and in IMC in the en -route
phase of flight for all the aeroplane types or classes for which a type or class rating is

held . The hold er of such a rating must notonly take offin VMC but must also ensure that
the approach and landing will be done under Visual Flight Rules ( VFR). The proposed
AMC1 FCL.825 provides further details on how to comply with these requirements. The
training will focus on the skills to fly an aerop lane under IFR and in IMC in the en-route
phase, but will also include some emergency approach es and landing exercises  as well as
flights in controlled airspace under IFR with a high density of traffic . It is proposed with
this NPA to create a new addition al requirement FCL.825 in Subpart | of Part -FCL
containing the provisions for this new rating.

1.2. Flightinstruction

The training course  shall consist of at least 15 hours of flight time by reference to
instruments. At least 10 hours of the required instrumen t flight instruction time shall be
completed in an ATO whereas the remaining flight time may be completed under the
supervision of an  Instrument Rating Instructor ( IRI(A) ) or a Flight Instructor ( FI(A) )
holding the privileges to provide training for the El R or IR. AMC 2 FCL.825 details the
required flight training exercises. This training syllabus for the EIR comprises the basic
instrument flight exercises, the en -route IFR procedures , the transition from IFR to VFR
before reaching the  Minimum Sector Altitu  de ( MSA) and includes also flights in controlled
airspace under IFR with a high density of traffic and at least one emergency IFR
approach.

Regulation (E C) No 216/2008 of the European Parliament and the Council of 20 February 2008 on
common rules in the field of civil aviation and establishing a European Aviation Safety Agency, and

repealing Council Directive 91/670/EEC, Regulation (EC) No 1592/2002 and Di rective 2004/36/EC
(OJ L 79, 19.3.2008, p. 1), as last amended by Regulation (EC) No 1108/2009 (OJ L 309,
24.11.2009, p. 51).
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1.3. Theoretical knowledge instruction and examination

Before taking the theoretical knowledge examination , the applicant for an EIR has to
complete an approved TK course of at least 100 hours of instruction. The main part of
this course may be  delivered by computer -based training, e -learning elements or distance
learning but at least 10 hours shall be completed by classroom teaching within an ATO.
Details are proposed in AMC3 FCL.825.

After completion of the TK instruction  the applicant for an EIR shall pass a TK
examination which will be the same as the examination proposed for the new
competency -based modular route (see 2. 5).

1.4. Skill test

The applicant shall also pass a skill test. The details of t his skill test are proposed in
AMC 4 FCL.825. Th e proposal contain s all the en -route exercises of the skill test for the
existing IR, IFR/VFR transitions and some emergency exercis es.

1.5. Privileges of instructors and examiners

The NPA also contains a proposal to extend the instructor privileges to provide training
for the EIR. The appropriate requirements in Subpart J will be amended in order to clarify

that the Flight Instructor (FI), the Type Rating Instructor (TRI) and Instrument Rating
Instructor ( IRl) who hold the privilege to instruct for the IR will also be allowed to
provide training for the EIR.

The privileges of an Instrument Rating Examiner (IRE) will be extended to co nduct skill
tests for the issue and proficiency checks for the revalidation or renewal not only for the
IR but also for the EIR.

1.6. Reasons for proposing this rating

The Agency is proposing this entry level en  -route instrument rating as a valuable tool to
red uce the rate of accidents or incidents  arising frequently from PPL or CPL holders not
holding an instrument rating who nevertheless inadvertently enter IMC. In these cases
most private pilots have not been trained on how to handle IMC , resulting in safety
critical situations . The introduction of this rating is expected to reduce the safety risks by

facilitating a wider skill  -base to private pilots. Pilots holding an EIR will be able to cope
with these situations. The potential safety risks induced by the f act that training  for this
rating mainly focus es on the en -route IFR skills and provides no approach and landing
privileges is mitigated by the restrictions of privileges on the one hand and some specific
training modules for handling emergency situations  on the other.
A second important aspect  when evaluating the value of this EIR is the fact that the two
new options identified  for flying under IFR or in IMC with aeroplanes are closely linked to
each other. The 15 hours of dual instrument flight trainin g forthe EIR and in addition the
flight time as  pilot-in-command (Pl C) exercising the privileges of this rating will be
credited against the instrument flight time needed for the competency -based modular IR.
The Agency therefore believes that the EIR will be also an initial step for many PPL and
CPL holders towards the new competency -based modular IR.
All'in all , a clear positive safety impact is expected from this option. Further explanations
can be found in the attached Regulatory Impact Assessment (RIA). Stakeholders are
specifically invited to provide comments on this proposal .

2. Competency -based modular course for the IR(A)
2.1. General
The second option identified and proposed with this NPA is the competency -based

modular IR route . When developing the initial proposals , the rulemaking group discussed
if such a route could also be introduced for helicopters. It was decided not to develop an
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equivalent route for ~ the IR(H) but to reconsider this issue at a later stage , based on the
experience made with th  is new course for aeroplane pilots. The Agency agrees with this
proposal and will not introduce a new rout e for the IR(H) at this stage. However, the
Agency is interested in  collecting feedback from the helicopter community on this issue.

2.2. Possible r estriction of privileges

The A g e n c prdpssal for this  new competency -based modular course for the IR(A)  will

not be restricted to a specific category of aeroplanes. Th is issue was discussed in detail
with the experts involved in the drafting and several op tions for possible restrictions of
this rating were proposed. In order to assess this issue , it should be noted that the main

difference between the new route and the existing modular courses is simply the
(competency -based) means of achieving the skills a nd the different level of theoretical
knowledge required (the proposal in this NPA focus es on the pure IR -related syllabus
items only) . The level of skill that has to be proven by the applicant stays the same
although the minimum amount of instrument fligh t time will be reduced by 10 hours . This
will be ensured by introducing the same skill test  contents and using the same category
of instructor and examiner as for the existing IR

A conclusion was reached in that the deleted syllabus items are only needed for the
operation of high -performance or complex a eroplanes but not for the other a  eroplane
classes or types typically flown by a PPL or CPL holder .

There are different options to  address this differen t level of theoretical knowledge . One
solution would b e to limit the privileges to certain aeroplane types or classes (e.g. all
aeroplanes except high -performance aeroplanes (HPA) or complex a eroplanes ). In order

to extend the privileges later on and to fly other types or classes of aeroplanes under
IFR, the holder should pass an additional IFR examination . A possible way to address this
would be to develop a specific additional IFR theory section for this case and to require

the pilot who wishes to extend the initial privileges of such a restricted IR to take
additional lessons and pass a specific upgrade examination.

A second option would be not to restrict the IR privileges for a PPL or CPL holder who
followed the competency -based modular route but to include the identified additional

theory items in the ¢l  ass and type rating theory as set out in Part -FCL or as mandatory
items (also for the VFR rated pilots) in the HPA course.

The Agency discussed the advantages and disadvantages of these options in detail and

decided to propose  with this NPA the second route and notto restrict the privileges of the
IR based on this competency -based modular route . A draft proposal for the additional
theory items to be covered in the theoretical HPA course was developed andis proposed
with the amended AMC1 FCL.720.A contain ing the HPA syllabus . A separate subsection
(called IFR operation) was created , including all the subjects deleted from the existing IR
syllabus and identified as important theoretical knowledge items to be included for the
operation of high -performance ae roplanes under IFR. The Agency asks stakeholder s to
provide specific input on whether they agree with this approach or whether they would
support the limitation of the rating to certain aeroplane categor ies.

Based on th e decision not to limit the privilege s, the requirement FCL.605, which
describ es the privileges for the IR , was not changed in substance as the new
competency -based course will lead to the same rating

The reduction of theory items is also the reason for a change proposed by the Agency
relate d to the crediting of theoretical knowledge towards the IR TK instruction and
examination for an IR in a different aircraft category. The IR holder having completed the
competency -based course will only be credited in full if he/she has also passed the HPA
examination. FCL.035 will be amended to clarify this.
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2.3. Learning Objectives

One of the main element s of this task was to review the existing JAR -FCL syllabus and

the related Learning Objectives (LOs) for the instrument
input and further discussions with IR theory experts a significant amount of syllabus

items and LOs was finally deleted from the syllabus. Th is was done either because the se

LOs ar e covered already by the PPL or CPL syllabus or because they are not relevant fo r

a PPL or CPL holder operating a non -high performance aeroplane in | MC or under IFR.

The Agency would like to ask stakeholders to study carefully the attached AMCs
containing the tables with the LOs for the seven required subjects and invites them to

prov ide feed back on the proposed deletions . In order to assist stakeholders in reviewing

these changes and comparing them with the LOs for the existing JAR-FCL IR, the AMC

will also show the table for the JAR -FCL IR LOs. These JAR -FCL tables have not yet been
published by the Agency and will be reviewed and amended by another rulemaking task
(FCL.002). The latest version of these LOs containing a table including the relevant LOs

for the professional licences and the IR is published by the  Joint Aviation Authori  ty ( JAA)

as FCL Joint Implementation Procedures ( JIP) material and is available on the JAA
website °. All the necessary information from the introduction section of each subject was

transferred to a newly created GM1 FCL.615. This GM now contains a short ex planation

for the purpose of using these LOs and some further
(010) and O6Flight Planning and Monitoringd (033).

The Agency would like to highlight that the main issue to be further evaluated is not only

whether the p roposed deletions should be kept in this way for the competency -based
modular route but also whether some of these deletions should be taken over also for the
existing IR routes.  As already mentioned above , the Agency proposes to include some of
these dele ted items (e. g. machmeter, jet streams, simultaneous operation on parallel

instrument runways, Airborne Collision Avoidance System ( ACAS), flux valve, high
altitude operation, etc. ) in the AMC containing the theoretical knowledge syllabus for the

high - perf ormance aeroplane as they are relevant for the operat ion of this aeroplane
category . The proposed amendment of AMC1 FCL.725 therefore contains a new IFR
section added to the existing VFR syllabus items. Based on this amendment |, the Agency
also proposes to raise the amount of questions foreseen (60 to 100 multiple choice
qguestions) for the high performance aeroplane TK examination further detailed in

FCL.725. Stakeholder s deedback on th ese proposals and on the content of the syllabus

as published in Part -FCL for the HPA course is also expected.

2.4. Flight instruction

The method of attaining an IR(A) following this modular course is competency -based.
However, minimum requirements are st ipulated to ensure that the IR following this route

will be an ICAO comp liant rating. The training course for the competency -based modular
route is proposed to be added to Appendix 6 as subsection A.2. Taking over the
standards defined in the ICAO SARP s, the Agency proposes that the course shall include
at least 40 hours of flight instruction time by reference to instruments of which a
maximum of 30 hours may be instrument ground training in a Flight and Navigation
Procedures Trainer ( FNPT | or Il ). When the applicant  has completed instrument flight
instruction under the superv ision of an IRI(A) or an FI(A) holding the privilege to provide

training for the IR or has prior experience of flight time by reference to instruments as

PIC on aeroplanes, under a rating giving the privileges to fly under IFR or in IMC, these
hours may be counted towards the 40 hours above up to a maximum of 30 hours. To
determine the amount of hours credited and the training needs left , the applicant shall

The JAA LOs are mentioned in chapter 19 of the FCL JIP (Administrative and Guidance Material,
Section Five: Personnel Licensing , Part Two: Procedures) and are available on the JAA website at
http://www.jaa.nl/licensing/licensing.html (see JAR-FCL Theoretical Knowledge Training &
Examinations), titl ed nillasDmaified OnADJaduayn201dr y 6 a
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complete a pre -course assessment flight at an ATO. In any case, the flight instruction
part of the t raining course shall include at least 10 hours of dual instrument flight
instruction in an aeroplane at an ATO and the total amount of dual instrument instruction
time shall not be less than 25 hours.

The flight training syllabus proposed is detailed in Appendix 6 A.2. All the flying exercises
currently  contained in the modular training course for the IR (Basic Instrument Flight
Module and Procedural Instrument Flight Module) are included as well in the syllabus for

the proposed competency -based course.

Stakeholders are asked to give their opinion on whether a specific training route for a
competency -based course towards a multi -engine IR(A) should be developed . So far
Appendix 6 A.2 proposes only an upgrade course of 5 hours in an ATO for the IR(A)
holde r who also holds a multi -engine class or type rating and wish es to obtain a multi -
engine IR(A) for the first time.

2.5. Theoretical knowledge instruction and examination

Before taking the theoretical examination the applicant for the competency -based
modul ar IR has to complete an approved theoretical knowledge (TK) course of at least

100 hours instruction. The course content and the teaching methods are the same as
already explained for the EIR in the section above (see 1.3) and will comply with the
ICAO st andards .

After completion of the TK instruction the applicant for the competency -based modular IR

shall pass a TK ex amination . Based on the changes explained above , the Agency also

reviewed the examination procedures and propos es some important amendments related
to the number  and distribution  of questions and the time allowed for the examination

with AMC2 ARA.FCL.300. The reduction of questions foreseen (150 questions instead of

the 253 required for the Part-FCL / JAR-FCL IR) is based on the significant reduction of

LOs. The duration of such a theoretical examination is proposed to be 3 hours 50

minutes , which means that the competent authorities might consider combining certain

papers . Depending on the administrative procedures of a certain Member State , this TK
examination may be completed in one day.

2.6. Skill test

The skill test for the competency -based modular route  is proposed to be the same as the
IR skill test as detailed in Appendix 7 of Part -FCL and was taken over from JAR -FCL.

2.7. Crediting for third country rating holders

Appendix 6 A.2 also  provides a proposal for ~ crediting Part-FCL PPL or CPL holders holding
also a current ICAO-based third country IR(A) . With a certain amount of instrument flight

time as PIC , the holder of a Part-FCL licence holding also a third country IR (A) will be
credited in full towards the training course requirements . Nevertheless, the applicant has
to pass the skill test and must demonstrate the appropriate knowledge of Air Law,
Meteorology , Flight P erformance and Planning and Human Performance.

The conditions for the acceptance of licences and instrument ratings issued by or on
behalf of third countries (e.g. for pilots not holding a Part -FCL licence) are further
detailed in  Annex Il of the draft Commission Regul ation laying down the requirements
and administrative procedures related to civil aviation aircrew.
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3. Sailplane cloud flying rating

3.1. General

As an additional issue this NPA addresses also a cloud flying rating for sailplane pilots. It
is proposed to include t he provisions for this additional rating in Subpart | as a new
requirement FCL.830.

Holders of a pilot licence with privileges to fly sailplanes shall hold such a r ating if they
are to fly in clouds . The main reason for creating sucha ratingist o extend the operating
range of sailplane pilots under certain weather conditions. The attached RIA provides

further details  on why this option was chosen and why such a rating is needed for specific
operations in certain  areas of the EU

This rating al ready exists in several Member States and the proposals are based on these

existing national regulations. The Agency is aware that this rating is also closely linked to
airspace regulations and ATC procedures. However, as th e task FCL.008 focus es only on
licensing requirements , some ATC related issues were taken into consideration but
specific questions like ATC clearances or airspace requirements were not discussed in
detail .

3.2. Flight instruction

The proposed new requirement FCL.830 will be included in Subpart | of Part -FCL
containing additional ratings. In order t o start the training for this sailplane cloud flying
rating , the licence holders must have completed at least 30 hours of flight time as PIC on

sailplanes. The training course at an ATO will in clude theoretical knowledge instruction

and at least 5 hours of dual flight instruction controlling the sailplane solely by reference

to instruments. The exercises to be covered during the training course and the
theoretical knowledge syllabus are proposed with an additional AMC1 FCL.830.

3.3. Skill test

After completion of the training , the applicant has to pass a skill test. An oral
examination of the theoretical knowledge shall be done before initiating the practical skill
test. The content of this skil | test (and proficiency check) is further detailed in the
proposed AMC2 FCL.830.

3.4. Validity, revalidation and renewal

The cloud flying rating will be valid for 24 months. For the revalidation or the renewal of
the rating a proficiency check will be req uired.

3.5. Privileges of instructors and examiners

The NPA contains also a proposal to extend the privileges of a Flight Instructor (FI) for
sailplanes to be allowed to provide training for the cloud flying rating. FCL.905.FI will be
amended in order to clarify that t he FI(S) must hold a cloud flying rating and shall
demonstrate the ability to instruct for that rating to an FI specifically qualified for this.

The privileges of a Flight Examiner (FE) will be extended to skill tests and proficiency
checks for the sailplane cloud flying rating, provided that the examiner has completed at
least 200 hours of flight time as a pilot on sailplanes, including at least 10 hours of flight
instruction for the cloud flying rating or other instrument ratings.

4, Changes to be addressed in Part -FCL

The EIR and the sailplane cloud flying rating are new proposals and should be included in
the Implementing Rules for pilot licensing  (Part-FCL i Subpart I) . Additional AM Cs were
developed and sh all be included in the relevant se ctions of AMCs to Part -FCL. The new
competency -based route for the IR (A) shall be addressed in the IR section of Part -FCL
(Subpart G), in an additional subsection of Appendix 6 and in the relevant AMCs.
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The amended theoretical syllabus is based on the cha nges proposed for the relevant LOs
The Agency propose s an additional AMC to FCL.615 and FCL.830 containing the syllabus
items to be covered . The LOs shall be included in seven additional AMCs to FCL.615. As
mentioned above , the existing JAR -FCL LOs for th e IR are included in th is NPA in order to

facilitate the review and to allow stakeholder s @eedback on the question if the LOs for the
other IR routes should be kept as they are or if they should be amended as well .

In addition to this , certain changes regarding the instructor and examiner privileges are
addressed in  Subparts J and K in order to allow the FI (A), TRI(A) and the IRl (A) to
provide training for the EIR and the FI(S) to provide training for the cloud flying rating . It

was also necessary to amen  d the privileges of  certain exam iner categories in Subpart K
of Part -FCL in order to allow them to conduct skill test s and proficiency checks for the
EIR and the cloud flying rating. It is also proposed to include the changes of the
examination procedure i n the Implementing Rules for the competent authorities (Part -
ARA / ARA.FCL.300 ).

5. This NPA therefore proposes to amend the following rules:

1 Draft Commission Regulation laying down technical requirements and administrative
procedures related to civil aviat ion aircrew pursuant to Regulation (E C) No
216/2008 of the European Parliament and of the Council - Annex | (Part-FCL);

1 Draft Commission Regulation laying down technical requirements and administrative
procedures related to civil aviation ai rcrew pursuant to Regulation (EC ) No
216/2008 of the European Parliament and of the Council - Annex VI (Part -ARA);

i Draft d ecision of the Executive Director of the European Aviation Safety Agency on

Acceptable Means of Compliance and Guidance Material on the licensing of pilots (as
published in the CRD to NPA 2008 -17b) ;

i Draft d ecision of the Executive Director of the European Aviation Safety Agency on
Acceptable Means of Compliance and Guidance Material related to the Implementing
Rules for authority requirements (as publi shed in the CRD to NPA 2008  -22b).
6. The proposed rule changes and amendments have taken into account the development of

European Union and international law (ICAQO), and harmonisation with the rules of
authorities of the European Union 0 sgnain partners as set  out in the objectives of Article 2
of the Basic Regulation.

The proposed new rule s for the E IR:
a) take into account the current status of the relevant European Union legislation X

b) are not foreseen inthe ICAO S ARPs on the Instrument Rating in Annex 1 (Perso nnel
Licensing) ; and

c) have no equivalent in the rules of FAA and T ransport Canada Civil Aviation (T CCA)
dealing with instrument ratings
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The proposed amendments forthe competency modular course for the IR

a) take into account the current status of the relev ant European Union legislation and

6

comply with the aims of the European Parliament to develop proportionate

requirements for  general aviation ;

b) fully comp ly with the ICAO Standards and Recommended Practices for t
Instrument Rating in ICAO Annex 1 (Person nel Licensing); and

c) havean equivalentin the rules of FAA and TCCA dealing with instrument ratings.

The proposed new rule for the sailplane cloud flying rating

a) takes into account the current status of the relevant European Union legislation;

he

b) complies w ith the ICAO S ARPs for the glider pilot licence in Annex 1 (Personnel

Licensing) although a specific cloud flying r ating is not mentioned ; and

c) has no equivalentin the rules of FAA and TCCA

IV.  Options considered and major impacts identified

1. Overview

The Agency developed one Regulatory Impact Assessment (RIA) for aeroplane licence

holders and one for sailplane licence holders. Both RIAs are published in full as separate

annex es (C.I and C.lI) to this NPA. This section gives an overview of the options
considered, summarises the most important impacts and thus explains the main reasons
for choosing the preferred option.

2. RIA 17 Instrumentratings for aeroplane licence holders
Option 0 T No regulatory change (current Part -FCL).

Option 1 (en -route IR)isa new concept where the training requirements are significantly
reduced in comparison to the existing IR and licence holders are not allowed to perform
an approach or a landing in IMC

Option 2 (accessible competency -based modular IR) reduces not only the a mount of
required instrument flight instruction time compared to current Part  -FCL (Option 0) but
introduces also a more competency -based approach taking into account prior instrument
time and determining the remaining training needs on the basis of a pre -course
assessment . The daccessi bl e FReds eod I160R60 npieteesncfyul | appr oa
instrument  privileges.
Option 3 combines the accessible IR from option 2 with the creation of an en -route IR
from option 1.
Major impacts identified  :’
Optionl (6EnNn r out eisexpectedn o)
i Cut the costs of obtaining an instrument rating (IR) by more than half as compared

to Part - FCL, albeit with limited privileges
1 Increase the number of pilots with an instrument rating by roughly 80 % (from

6400 to 11 500)  within an expected 5 year adjustment period

European Parliament Resolution 60An agendstaindbter f st ure i n gener al and busi
(2008/2134 (INI) 03.02.2009 ).

! For the full details of the analysis and underlying assumptions, please refer to Annex C.I. and C.1I.
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1 Increase the level of safety by allowing pilots to better handle unforeseen weather
conditions

i Have an positive effect on the aviation industry by ensuring a pool of potential
future commercial pilots due to the higher number of PPL holders with an

instrument rating

Option2 ( 6Accessi bl e competseexpeciedtbased | RO)

1 Cut the costs for obtaining an instrument rating by roughly 20%

i Increase the number of pilots with an IR by almost 30% (from 6400 to 8200)

1 Increase the level of safety by having more pilots trained to handle unforeseen
weather conditions , including approach and landing in IMC . The increase in safety is

considered comparable to option 1. Option 2 implies higher skills for each individual
pilot , but due to the higher costs and lower number of pilots expected to acquire
these skills it is expected to have a comparable impact on the overall level of safety

i The higher skill -base among private pilots is also expected to have an positive effect
on th e aviation industry by creating a pool of potential future commercial pilots

Opton3 (6 Combi ned opt iiaexpededton:d 206)

1 Cut the costs for obtaining an instrument rating in line with options 1 and 2

depending on the rating chosen by the private p ilot

i Trigger the highest increase in the number of private pilots with between double to
three times more IR ratin  gs depending on the assumptions (between 12 000 and 20
000 in absolute terms).

i Create the highest increase to the level of safety by offering two attractive  new
routes to instrument ratings with proportionate requirements and privileges for

private pilots

i Have the most favourable effect on the skill base of private pilots and create the
largest pool of future commercial pilots

The Agency thus recommends Option 3 as it is expected to have highest overall
benefits in terms of safety, economic as well as social impacts

RIA 2 - Sailplane cloud flying rating
Option O: current Part FCL, no cloud flying rating foreseen

Option 1 (sailplane cloud flyin g rating) is an additional rating which will allow the
sailplane pilot licence holder to enter clouds and to fly in IMC if the airspace structure and
national regulations allow todo so.

Option 2 (restricted sailplane cloud flying) is a concept were sailp lane pilots will be
allowed to conduct flights in IMC but clear of clouds.

Major impacts identified: 8

Option0 ( 6 Cur r e fFtC LH8axpected to:

1 Prohibit the current practice of cloud flying in eight EASA Member States

1 As cloud flying increases the ope rational range of sailplanes, this option would
increase safety risks due to a greater risk for  out -landings

1 Overall this option is expected to have a negative impact on sailplane activity and
thus induce a negative economic impact

Opton 1 (6Ful le salidwyd afnl yi ng ratingd) is expected

For the full details of the analysis and underlying assumptions, please refer to Annex C.I. and C.1I.
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i Have little to no impact on the eight Member States where some form of cloud/IMC
flying is currently practiced

i Increase the operational range and thus the level of safety in the 23 Member States
where this is current |y not possible
i Create an increase in the sailplane activity and thus induce a low positive economic
impact
Option 2 (6restricted sailplane cloud flying rating:¢

i Have medium negative economic impact on the eight Member States where a full
cloud flying rating currently exists

i Increase the operational range and thus the level of safety in the 23 Member States
where this is currently not possible

1 Potentially not be in line with airspace regulations or Air Traffic Management
procedures in certai n Member States

7. The Agency thus recommends Option 1 as it is expected to have highest over all
benefits in terms of safety and economic impacts
8. As detailed in Annexes C.1 and C.2, the above impact analysis is based on a number of

assumptions and uncertaint  ies. While it is not possible to project the exact absolute
figures, the Agency believes the analysis to be robust when comparing the available
options.

V. How to comment on this NPA

1. Comments to this NPA may be submitted to the Agency within 3 month s as o f the date of
publication in accordance with Article 6(4) ofthe Rulemaking Procedure.
2. Comments should be submitted by one of the following methods:
CRT: Submit your comments using the Comment Response Tool (CRT)
available at  http://hub.easa.europa.eu/crt/
E- mail: Comments can be sent by e  -mail only i n case the use of the CRTis
prevented by technical problems . The(se) problem(s) should be

reported to the  CRT webmast er and comments should be sent by
e-mail t o NPA@easa.europa.eu

Correspondence: If you do not have access to the | nternet or e -mail , you can send
your comment s by mail to:

Process Support
Rulemaking Directora te
EASA

Postfach 10 12 53
D-50452 Cologne

The deadline for submission of comments is 23 December 2011. Comments received after
this date may not be taken into account

VI.  Next steps

1. Following the closing of the NPA consultation, the Agency will consid er all comments and
publish a Comment Response Document (CRD). The CRD will be available on the
Agency6s andinthé Comment Response Tool (CRT)

2. Following the CRD publication , the Agency performs a final review and publishes the
Opinion and/or Deci  sion in due course.
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B. Draft Opinion and Decision

. Draft Opinion

The text of the amendment is arranged to show deleted tex t, new text or new paragraph as
shown below :

1. deleted t ext is shown with a strike through: deleted-

2. new text is highlighted with grey shading: new

3. [é] indicates that the remaining text is unchanged in front of or following the reflected
amendment.

Draft Commission Regulation laying down technical requirements and administrative

procedures related to civil aviation aircrew p ursuant to Regulation (E C) No 216/2008
of the European Parliament and of the Council I Annex1 (Part -FCL)
1) Subpart A T General Requirements

Amend FCL.035 as follows:

FCL.035 Crediting of flight time and theoretical knowledge

(el

(3) The holder of an IR or an applicant having passed the instrument theoretical
knowledge examination for a category of aircraft shall be fully credited towards the
requirements for theoretical knowledge instruction and examination for an IR in
another category of aircraft.

(4) Notwithstanding (b)(3) above , the holder of an IR(A) who has completed a
competency -based modular IR(A) course shall only be credited in full towards the
requirements for theoretical knowledge instruction and examination for an IR
category of aircraft  when also having passed the theoretical knowledge instruction
and examination in accord ance with FCL.725(b)(4).

[...]
2) Subpart G171 Instrument Rating 1 Section

Amend FCL.600 as follows:

FCL.600 IR - General

Except as provided in FCL.825, ©operations u nder IFR on an aeroplane, helicopter, airship or
powered -lift aircraft shall only be conducted by holders of a PPL, CPL, MPL and ATPL with an IR
appropriate to the category of aircraft or when undergoing skill testing or dual instruction.

(el

3) Subpart

H i Class and type ratings I Section 1

Amend FCL. 725 as follows:
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FCL.725 Requirements for the issue of class and type ratings

[e]

(b) Theoretical knowledge examination . The applicant for a class or type rating shall pass
a theoretical knowledge examinatio n organised by the ATO to demonstrate the level of
theoretical knowledge required for the safe operation of the applicable aircraft class or
type.

[ €]

(4) For single -pilot aeroplanes that are classified as high performance aeroplanes,

the examination shall be written and comprise at least 6100 multiple -choice
guestions distributed appropriately across the main- subjects of the syllabus.

[e]

4) Subpart H T Class and type ratings T Section 2

Amend FCL. 740 as follows:

FCL.740.A Revalidation of class and type ratings - aeroplanes

€) Revalidation of multi  -engine class ratings and type ratings. For revalidation of multi -
engine class ratings and type ratings, the applicant shall:

[ €]
(4) The revalidation of an En-route Instrument Rating (E IR) or an IR(A), if hel d,

may be combined with a proficiency check for the revalidation of a class or type
rating.

5) Subpart! T Additional Rating s
A new requirement  FCL.825 is added :

FCL.825 En -route Instrument Rating (EIR)

(@) Privileges and conditions
(1) The priv ileges of the holder of an en -route instrument rating (EIR) are to conduct
flights by day under IFR or in IMC in the en -route phase of flight , with any
aer oplane for which a class or type rating is held

(2) The holder of the EIR shall only initiate or c ontinue a flight on which he/she intends
to exercise the privileges of his/her rating if the latest available meteorological
information indicates that at the estimated time of arrival at the planned destination
aerodrome the weather conditions will be suc h as to allow compliance with VFR on
the approach and landing phase of the flight. On departure the holder of this rating
shall not enter IMC below 1000 feet above the highest object within 5 NM

(3) Pilots who only obtain their first multi -engine class or type rating after the initial
issue of the EIR shall have the privileges of their EIR extended to multi -engine
aeroplanes after completing atleast 3 hours of instrument flight instruction in multi -
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(b) Pre-requisites. Applicants for the EIR shall hold at least a PPL(A) and shall have
completed at least 20 hours of cross -country flight time as PIC in aeroplanes.

(c) Training course. Applicants for an EIR shall have completed, within a period of 24
month s:

(1) theoretical knowledge instruction in accordance with FCL.615; and

(2) instrument flight instruction.

(i)  The instrument flight instruction for a single -engine EIR shall include at least
15 hou rs of flight time by reference to instruments. At least 10 hours of the
required instrument flight instruction time shall be completed in an ATO. The
remaining flight time may be completed under the supervision of an IRI(A) or
an FI(A) holding privileges t o provide training for the EIR ;

(i)  The instrument flight instruction for a multi -engine EIR shall include at least 18
hours of flight time by reference to instruments. At least 13 hours of the
required instrument flight instruction time shall be comple ted in an ATO. The
remaining flight time may be completed under the supervision of an IRI(A) or
an FI(A) holding privileges to provide training for the EIR.

(d) Theoretical knowledge . Prior to taking the skill test, the applicant shall demonstrate a
leve | of theoretical knowledge appropriate to the privileges granted, in the subjects
referred to in FCL.615(b).

(e) Skill test. After the completion of the training, the applicant shall pass a skill test in an
aeroplane with an IRE. For a multi -engine EIR, th e skill test shall be taken in a multi -
engine aircraft. For a single  -engine IR, the test shall be taken in a single -engine aircraft.

()  Validity , revalidation and renewal.

(1) An EIR shall be valid for 1 year.

(2) Applicants for the revalidation of an EIR shall pass a proficiency check in an
aeroplane within the 3 months immediately preceding the expiry date of the rating.

(3) Ifan EIR has expired, in order to renew their privileges applicants shall
0] complete refresher training provided by an IRI(A) or an FI(A) holding

privileges to provide training for the EIR to reach the level of proficiency
needed ; and

(i)  complete a proficiency check.

(4) If the EIR has not been revalidated or renewed within the preceding 7 years, the
applicant shall also be r equired to pass again the EIR the oretical knowledge
examinations in accordance with FCL.615(b)

6) Subpart! T Additional Rating s

NPA 2011-16 21 Sep 2011

engine aeroplanes in the en  -route phase of flight in an ATO and passing the skill
test referred to in (e).

A new requirement FCL.830 is added as follows:

FCL.830 Sailplane Cloud Flying Rating

(@) Holders of a pilot licence with privileges to fly sailplanes shall only operate a sailplane or
a powered sailplane  within cloud when they hold a sailplane cloud flying rating.

(b) Applicants for a sailplane cloud flying rating shall have completed at least:
(1) 30hoursas PIC in sailp lanes or powered sailpla  nes after issue of the licence;
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(2) atraining course at an ATO including:
(i)  theoretical knowledge instruction; and

(i) 5 hours of dual flight instruction, controlling the sailplane solely by reference
to instruments ;

(3) askill testwith an FE qualified for this purpose.

(c) The sailplane cloud flying rating shall be valid for a period of 24 months. For the
revalidation and renewal, the applicant shall pass a proficiency check.

7) Subpart J7T Instructor s1 Section?2
Amend FCL. 905.F| as follows:

FCL.905.FI FI - Privileges and conditions

The privileges of an FI are to conduct flight instruction for the issue, revalidation or renewal of:
[e]

(H atowing , er aerobatic orin the case of an FI(S) , acloud flying @ rating, provided that such

privileges are held and the FI has demonstrated the ability to instruct for that rating to an
Fl qualified in  accordance with (i) below;

() anEIRor an IR in the appropriate aircraft category, provided that the Fl has:

(1) at least 200 hours o f flight time under IFR, of which up to 50 hours may be
instrument ground time in an FFS, an FTD 2/3 or FNPT II;

(2) completed as a student pilot the IRI training course and has passed an assessment
of competence the-skilltest— for the [RI certificate; and

(el

8) Subpart J7i Instructor s i Section4
Amend FCL. 905.TRI as follows:

FCL.905.TRI TRI - Privileges and conditions
The privileges of a TRI are to instruct for:

(&) the revalidation and renewal of an EIR or an IRs, provided the TRI holds a valid | R; €.

[...]

9) Subpart J7T Instructor s 1 Section 6

Amend FCL. 905.IRI as follows:

FCL.905.IRI IRI - Privileges and conditions

(a) The privileges of an IRI are to instruct for the issue, revalidation and renewal of an EIR or
an IR on the appropriate a  ircraft category.

[é]
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10) Subpart K1 Examiners 1 Section 2

Amend FCL. 1005.FE as follows:

FCL.1005.FE FE - Privileges and conditions
[e]
(d) FE(S). The privileges of an FE for sailplanes are to conduct:
[ €]
(3) skill tests for the extension of the SPL or LAPL(S) privileges to TMG, provided that

the examiner has completed 300 hours of flight time as a pilot on sailplanes or powered
sailplanes, including 50 hours of flight instruction on TMG o

(4) skill tests and proficiency checks for the cloud flying r ating, provided that the
examiner has completed at least 200 hours of flight time as pilot on sailplanes, including
at least 10 hours of flight instruction for the cloud flying rating or other instrument
ratings .

[e]

11) Subpart K i Examiners i Section 5

Amend FCL. 1005.IRE as follows:

FCL.1005.IRE IRE - Privileges

The privileges of the holder of an IRE certificate are to conduct skill tests for the issue, and
proficiency checks for the revalidation or renewal of an EIRoran IRs.

[e]

12) Appendix6 i Modular training courses for IR I Section 2

Amend Appendix 6 as follows:

Modular training courses for the IR
A.l. IR(A) & Modular flying training course

GENERAL

1. The aim of the IR(A) modular flying training course is to train pilots to the level o
proficiency necessary to operate aeroplanes under IFR and in IMC. The course consists of two
modules, which may be taken separately or combined:

(el

A.2.IR(A) & Competency -based modular flying training course

GENERAL

TE.RPRO.00034 -003© European Aviation Safety Agency. All rights reserved. Page 20 of 239
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intra  net.



NPA 2011-16 21 Sep 2011

1. The aim of the competency  -based modular flying training course is to train PPL or CPL
holders for the instrument rating taking into account prior instrument flight instruction
and experience. It is designed to provide the level of proficiency needed to operate
aeroplanes under IFR a ndin IMC. The course shall consist of a combination of instrument
flight instruction under the supervision of an IRI(A) or an FI(A) who holds the privilege to
provide training for the IR and instrument instruction within an ATO.

2. An applicant for such  a competency -based modular IR(A) shall be the holder of a PPL(A)
or CPL(A) including the privileges to fly at night.

3. The training shall be completed within 36 months.
4, The course shall comprise:

(a) theoretical knowledge instruction to the IR(A ) knowl edge | evel
(b) instrument flight instruction.

THEORETICAL KNOWLEDGE

5. The applicant shall complete an approved IR(A) theoretical knowledge course of at least
100 hours. The approved IR(A) theoretical knowledge course may contain computer
based t raining and e -learning elements. The minimum amount of classroom teaching as
required by ORA.ATO.305 may be combined with the practical flight instruction.

FLIGHT INSTRUCTION

6. The method of attaining an IR(A) following this modular course is competenc y-based.
However, the minimum requirements below shall be completed by the applicant.
Additional training may be required to reach required competencies.

(@) The flight instruction for the single -engine competency -based modular IR(A) shall
include at lea st 40 hours of instrument flight instruction by reference to instruments
of which a maximum of 30 hours may be instrument ground training in an FNPT | or
1.

(b)  When the applicant has:

- completed instrument flight instruction under the supervision of a n IRI(A) or
an FI(A) holding the privilege to provide training for the IR; or

- prior experience of flight time by reference to instruments as PIC on
aeroplanes, under a rating giving the privileges to fly under IFR or in IMC,

these hours may be counted to wards the 40 hours above up to a maximum of 30

hours. To determine the amount of hours credited and to establish the training
needs , the applicant shall complete a pre -course assessment flight at an ATO. In
any case, the flight instruction part of the trai ning course shall include at least 10

hours of dual instrument flight instruction in an aeroplane at an ATO and the total
amount of dual instrument instruction time shall not be less than 25 hours.

7. The flight instruction for the competency -based modul ar IR(A) shall comprise:
(@) procedures and manoeuvres for basic instrument flight covering at least:
- basic instrument flight without external visual cues:

- horizontal flight ;

- climbing;
- descent ;
- turns in level flight, climbing and descent;
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- instr ument pattern;

- steep turn;

- radio navigation;

- recovery from unusual attitudes ;

- limited panel;

- recognition and recove ry from incipient and full stall;

(b) pre-flight procedures for IFR flights, including the use of the flight manual and
appropriate air traffic services documents for the preparation of an IFR flight plan;

(c) procedure and manoeuvres for IFR operation under normal, abnormal and
emergency conditions covering at least:

- transition from visual to instrument flight on take -off;
- standa rd ins trument departures and arrivals;
- en-route IFR procedures;
- holding procedures;
- instrument approaches to specified minima;
- missed app roach procedures;
- landings from instrument approaches, including circling;
(d) in-flight manoeuvres and parti cular flight characteristics;
(e) ifrequired, operation of a multi -engine aeroplane in the above exercises, including:

- operation of the aeroplane solely by reference to instruments with one engine
simulated inoperative

- engine shutdown and restart (to be carried out at a safe altitude unless carried
out in an FFS or FNPT II).

8. Applicants for the competency -based modular IR(A) holding a Part -FCL PPL or CPL and a
valid IR(A) issued in compliance with the requirements of Annex 1 to the Chicago
Conventio n by a third country may be credited in full towards the training course
mentioned in 4 above. In order to be issued the IR(A), the applicant shall:

(@) successfully complete the skill test for the IR in accordance with Appendix 7;

(b) demonstrate that he/ she has acquired knowledge of air law, meteorology , flight
planning and performance, and human performance;

(c) demonstrate that he/she has acquired knowledge of English in accordance with
FCL.055;

(d) have a minimum experience of at least 100 hours of ins trument flight time as PIC
on aeroplanes.

PRE COURSE ASSESMENT

9. The content and duration of the pre -course assessment shall be determined by the ATO
based on the prior instrument experience of the applicant.

MULTI-ENGINE

10. The holder of a single -engin e IR(A) who also holds a multi -engine class or type rating
wishing to obtain a multi -engine IR(A) for the first time shall complete a course at an
ATO comprising at least 5 hours instrument flight  instruction in multi  -engine aeroplanes,
of which 3 hours ma y be in an FFS or FNPT Il and shall pass a skill test.
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I Draft Dec ision

The text of the amendment is arranged to show deleted tex t, new text or new paragraph as
shown below :
1. deleted t ext is shown with a strike through: deleted-

2. new text is highl ighted with grey shading: hew

3. [é] indicates that the remaining text is unchanged in front of or following the reflected
amendment.

Draft Decision of the Executive Director of the European Safety Agency amending
draft Decision on Acceptable Means of Compliance and Guidance  Material on the

licensing and medical certification of pilots (Part -FCL)

1) SubpartG i Instrument Rating I Section 1

7 new AMC s will be added to FCL.615. They contain the LOs for the TK subjects. The table s
show the LOs for the existing IR (IR - A.1) in the left column and in the right column the
proposed L Os to be taken into account for the EIR TK instruction and for the competency -

based route (IR(A) - A.2).
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Syllabus Syllabus details and associated Learning Objectives IR IR(A)
reference Al A2
010 06 00 00 PROCEDURES FOR AIR NAVIGATION SERVICES i AIRCRAFT OPERATIONS (PANS OPS)
010 06 01 00 Foreword and introduction
LO | Translateth e t er m fOPASNMS i nto pl ain | anguage X
LO | State the general aim of PANS - OPS Flight Procedures (ICAO Doc 8168, Volume ) =
010 06 02 00 Definitions and abbreviations
LO | Recall all definitions included in ICAO Doc 8168 Volume I, Part |, Chapte ri X
LO | Interpret all abbreviations as shown in ICAO Doc 8168, Vol |, Part I, Chapter 2 X
010 06 03 00 Departure procedures
010 06 03 01 General criteria (assuming all engines operating)
LO | Name the factors dictating the design of instru ment departure procedures X X
LO | Explain in which situations the criteria for omni -directional departures are applied = =
010 06 03 02 Standard instrument departures (SIDs)
LO|Define the terms fAstraight departurefi and fiturning depar X X
LO | State the responsibility of the operator when unable to utilize the published departure procedures X X
010 06 03 03 Omni -directional departures
LO|Expl ai n when-dtihree cita nomia | met hodfA i s used for departure X X
LO | Describe the solutions  when an omni -directional procedures is not possible X X
010 06 03 04 Published information
LO | State the conditions for the publication of a SID and/or RNAV route X X
LO | Describe how omni  -directional departures are expressed in the appropriate p ublication X X
010 06 03 05 Area Navigation (RNAV) Departure Procedures and RNP -based Departures
LO | Explain the relationship between RNAV/RNP -based departure procedures and those for approaches X X
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Syllabus Syllabus details and associated Learning Objectives IR IR(A)
reference Al A2
LO | Define the terms IAF, IF, FAF, MAPt and TP X X
LO | Name the area within which the plotted point of an intersection fix may lie X
LO | Explain by which factors the dimensions of an intersection fix are determined 2
LO | State the accuracy of facilities providing track (VOR, ILS, NDB) X X
LO(Describe the Aother fix tolerance factor s ar/TAREnN vreuiel X
surveillance radar / RSR), DME, 75 MHz Marker Beacon, Fixes overhead a station (VOR, NDB)
LO | Describe the basic information relating to approach area splays = =
LO | State the optimum descent gradient (preferred for a precision ap proach) in degrees and percent X X
010 06 04 03 Arrival and approach segments
LO | Name the five standard segments of an instrument APP procedure and state the beginning and end for each = =
of them
LO | Describe where an ARR route normally ends X X
LO | State whether or not omni -directional or sector arrivals can be provided X X
LO | Explain the main task for the initial APP segment 2 2
LO | Describe the maximum angle of interception between the initial APP segment and the intermediate APP X X
segmen t (provided at the intermediate fix) for a precision APP and a non -precision APP
LO | Describe the main task of the intermediate APP segment X X
LO | State the main task of the final APP segment X X
LO | Name the two possible aims of a final APP X X
LO|Explain the term fAfinal approach pointfi in case X X
LO | State what happens if an ILS GP becomes inoperative during the APP X X
010 06 04 04 Missed Approach
LO | Name the three phases of a missed approach procedure and desc ribe their geometric limits X X
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LO | Describe the main task of a missed approach procedure X X
LO | State at which height / altitude the missed approach is assured to be initiated X X
LO|Define the term fimi ssed approach point (MAPt) X X
LO | Describ e how an MAPt may be established in an approach procedure = =
LO|State the pilotdés reaction if, upon reaching the MAPt, t X X
LO | Describe what a pilot is expected to do in the event a missed approach is initiated prior to arriving at the X X
MAPt
LO | State whether the pilot is obliged to cross the MAPt at the height / altitude required by the procedure or X X
whether he is allowed to cross the MAPt at an altitude / height greater than that required by the p rocedure
010 06 04 05 Visual manoeuvring (circling) in the vicinity of the aerodrome:
LO|Descri be what is meant by fAvisual manoeuvring (circling) = =
LO | Describe how a prominent obstacle in the visual manoeuvring (circling) area outside the final approach and X X
missed approach area has to be considered for the visual circling
LO | State for which category of aircraft the obstacle clearance altitude/height within an established X =
visual manoeuvring (circling) area is determined
LO | Describe how an MDA/H is specified for visual manoeuvring (circling) if the OCA /H is known X X
LO | State the conditions to be fulfilled before descending below MDA / H in a visual manoeuvring (circling) X X
approach
LO | Describe why there can be no single procedure designed that will cater for conducting a circling approach in X X
every situation
LO | State how the pilot is expected to behave after initial visual contact during a visual manoeuvring (circling) X X
LO | Describe what the pilot is exp ected to do if visual reference is lost while circling to land from an instrument X X
approach
010 06 04 06 Area navigation (RNAV) approach procedures based on VOR/DME
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LO | Describe the provisions that must be fulfilled before carrying out VOR / DME RNAYV approaches X X
LO | Explain the disadvantages of the VOR / DME RNAV system X X
LO | List the factors on which the navigational accuracy of the VOR / DME RNAYV system depends X X
LO | State whether the VOR / DME / RNAV approach is a precision or a no n-precision procedure X X
010 06 04 07 Use of FMS / RNAV equipment to follow conventional non -precision approach procedures
LO | State the provisions for flying the conventional non -precision approach procedures using FMS / RNAV X
equipment
010 06 0500 Holding procedures
010 06 05 01 Entry and Holding
LO | Explain why deviations from the in -flight procedures of a holding established in accordance with ICAO Doc X X
8168 are dangerous
LO | State that if for any reasons a pilot is unable to conform to the procedures for normal conditions laid down X X
for any particular holding pattern, he should advise ATC as early as possible.
LO | Describe how the right turns holdings can be transferred to left turn holding patterns = =
LO | Describe the shape and terminology associated with the holding pattern X X
LO | State the bank angle and rate of turn to be used whilst flying in a holding pattern X X
LO | Explain why pilots in a holding pattern should attempt to maintain tracks and how this can be achieved X X
LO | Describe where outbound timing begins in a holding pattern X X
LO | State where the outbound leg in a holding terminates if the outbound leg is based on DME X X
LO | Describe the three heading entry sectors for entries into a holdi ng pattern X X
LO|Define the terms fdparallel entryid, foffset entryfi and dAq X X
LO | Determine the correct entry procedure for a given holding pattern X X
LO | State the still air time for flying the outbound entry heading with or without D ME X X
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LO | Describe what the pilot is expected to do when clearance is received specifying the time of departure from X X
the holding point
010 06 05 02 Obstacle clearance (except table)
LO | Describe the layout of the basic holding area, entry are a and buffer area of a holding pattern = =
LO | State which obstacle clearance is provided by a minimum permissible holding level referring to the holding X X
area, the buffer area (general only) and over high terrain or in mountainous areas
01006060 O Altimeter setting procedures
010 06 06 01 Basic requirements and procedures
LO | Describe the two main objectives for altimeter settings X X
LO|Define the terms AQNHA and AQFEANM X X
LO | Describe the different terms of altitude or flight leve Is respectively which are the references during climb or = =
descent to change the altimeter setting from QNH to 1013.2 hPa and vice versa
LO|Define the term Aflight | evelo (FL) X X
LO | State where flight level zero shall be located 2 2
LO | State th e interval by which consecutive flight levels shall be separated = =
LO | Describe how flight levels are numbered X X
LO|Define the term ATransition Altitudeh X X
LO | State how Transition Altitudes shall normally be specified = =
LO | Explain how th e height of the Transition Altitude is calculated and expressed in practice 2 2
LO | State where Transition Altitudes shall be published X X
LO|Define the term ATransition Leveldd X X
LO | State when the Transition Level is normally passed to aircraft X X
LO | State how the vertical position of aircraft shall be expressed at or below the Transition Altitude and X X

Transition Level
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reference Al A2
LO|Define the term ATransition Layeri X X
LO | Describe when the vertical position of an aircraft passing through the transition layer shall be expressed in X X
terms of flight levels and when in terms of altitude
LO | State when the QNH altimeter setting shall be made available to departing aircraft X X
LO | Explain when the vertical separation of aircraft during en -route flight shall be assessed in terms of altitude X X
and when in terms of flight levels
LO | Explain when, in air -ground communications during an en -route flight, the vertical position of an aircraft = =
shall be expressed in terms of altitude and when in te rms of flight levels
LO | Describe why QNH altimeter setting reports should be provided from sufficient locations X X
LO | State how a QNH altimeter setting shall be made available to aircraft approaching a controlled aerodrome X X
for landing
LO | State under which circumstances the vertical position of an aircraft above the transition level may be X X
referenced to altitudes
010 06 06 02 Procedures for Operators and Pilots
LO | State the three requirements altitudes or flight levels selected should have X X
LO | Describe a pre -flight operational test in case of QNH setting and in case of QFE setting including indication X X
(error) tolerances referred to the different test ranges
LO | State on which setting at least one altimeter shall be se t prior to take off X X
LO | State where during the climb the altimeter setting shall be changed from QNH to 1013.2 hPa X X
LO | Describe when a pilot of an aircraft intending to land at an AD shall obtain the transition level X X
LO | Describe when a p ilot of an aircraft intending to land at an AD shall obtain the actual QNH altimeter setting X X
LO | State where the altimeter settings shall be changed from 1013.2 hPa to QNH during descent for landing X X
010 06 07 00 Simultaneous Operation on paral lel or near -parallel instrument Runways
LO | Describe the difference between independent and dependent parallel approaches X
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LO | Describe the following different operations: - Simultaneous instrument departures - Segregated parallel X
approaches / depa rtures - Semi-mixed and mixed operations
LO[Know about ANOZA and ANTZAn X
LO | Name the aircraft equipment requirements for conducting parallel instrument approaches X
LO | State under which circumstances parallel instrument approaches may be cond ucted X
LO | State the radar requirements for simultaneous independent parallel instrument approaches and how X
weather conditions effect this
LO | State the maximum angle of interception for an ILS localizer CRS or MLS final APP Track in case of X
simult aneous independent parallel instrument approaches
LO | Describe the special conditions for tracks on missed approach procedures and departures in case of =
simultaneous parallel operations
010 06 08 00 Secondary surveillance radar (transponder) ope rating procedures
010 06 08 01 Operation of transponders
LO | State when and where the pilot shall operate the transponder X X
LO | State the modes and codes that the pilot shall operate in the absence of any ATC directions or regional air = =
navigat ion agreements
LO | Indicate when the pilot shall operate Mode S H H
LO|St ate when the pilot shall ASQUAWK | DENTAH X X
LO | State the transponder mode and code to indicate: -a state of emergency  -a Communication failure - X X
unlawful interference
LO | Describe the consequences of a transponder failure in flight = =
LO | State the primary action of the pilot in the case of an unserviceable transponder before departure when no X X
repair or replacement at this aerodrome is possible
010 06 08 02 Operation of ACAS equipment
LO | Describe the main reason for using ACAS X

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.

Page 33 of 239




NPA 2011-16 21 Sep 2011
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reference Al A2
LO(l ndi cate whether the fuse of ACAS indicationso descri beg X
LO | Explain the pilots reaction required to allow ACAS to fulfil its role of assisting pilots in the avoidance of X
potential collisions
LO | Explain why pilots shall not manoeuvre their aircraft in response to Traffic Advisories only X
LO | Explain the significance of Traffic Advisories in view of possible Resolution Advisories X
LO | State why a pilot should follow Resolution Advisories immediately X
LO | List the reasons which may force a pilot to disregard an Resolution Advisory X
LO | Decide how a pilot shall react if there is a conflict between Resolution Ad visories in case of an ACAS/ACAS X
co-ordinated encounter Resolution Advisories
LO | Explain the importance of instructing ATC immediately that an Resolution Advisories has been followed =
LO | Explain the duties of a pilot as far as ATC is concerned w hen an Resolution Advisories situation is resolved =
010 07 00 00 AIR TRAFFIC SERVICES AND AIR TRAFFIC MANAGEMENT
010 07 01 00 ICAO Annex 11 - Air Traffic Services
010 07 01 01 Definitions
LO | Recall the Definitions given in ICAO Annex 11 X
010 07 01 02 General
LO | Name the objectives of Air Traffic Services (ATS) X
LO | Describe the three basic types of Air Traffic Services X
LO | Describe the three basic types of Air Traffic Control services (ATC) X
LO | Indicate when aerod rome control towers shall provide an accurate time check to pilots X
LO | State on which frequencies a pilot can expect ATS to contact him in case of an emergency X
LO | Understand the procedure for the transfer of an aircraft from one ATC unit to anot her.
010 07 01 03 Airspace
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LO | State how ATC shall react when it becomes apparent that traffic, additional to that one already accepted, X X
cannot be accommodated within a given period of time at a particular location or in a particular area, or can
only be accommodated at a given rate
LO | Explain why the movement of persons, vehicles and towed aircraft on the manoeuvring area of an AD shall X
be controlled by the AD TWR (as necessary)
010 07 01 05 Flight Information Service (FIS)
LO | State for which aircraft FIS shall be provided X
LO | State whether or not FIS shall include the provision of pertinent SIGMET and AIRMET information X
LO | State which information FIS shall include in addition to SIGMET and AIRMET information X
LO | Indicate which other information the FIS shall include in addition to the special information given in ANNEX X
11
LO | Name the three major types of operational FIS broadcasts =
LO | Give the meaning of the acronym ATIS in plain language =
LO | Show that you are acquainted with the basic conditions for transmitting an ATIS as indicated in ANNEX 11 X
LO | Mention the four possible ATIS messages X
LO | List the basic information concerning ATIS broadcasts (e.g. frequencies used, number of ADs includ ed, X
updating, identification, acknowledgment of receipt, language and channels, ALT setting)
LO | State the reasons and circumstances when an ATIS message shall be updated X
010 07 02 00 ICAO Document 4444 - Air Traffic Management
010 07 02 01 Foreword (Scope and purpose)
LO|Expl ain in plain |l anguage the mea-®AiTM® of the abbreviati g X
LO | State whether or not the procedures prescribed in ICAO Doc 4444 are directed exclusively to ATS services X
personnel
LO | Describe the rel ationship between ICAO Doc 4444 and other documents X
LO | State whether or not a clearance issued by ATC units does include prevention of collision with terrain and if X X
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there is an exception to this, name the exception
010 07 02 02 Definitions
Recall all definitions given in ICAO Doc 4444 except the following: accepting unit / controller, AD taxi X
circuit, aeronautical fixed service (AFS), aeronautical fixed station, air -taxiing, allocation, approach funnel,
LO . . : . ; -
assignment, data convention, dat a 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
010 07 02 03 ATS System Capacity and Air Traf  fic Flow Management
LO | Explain when and where an air traffic flow management (ATFM) service shall be implemented X X
010 07 02 04 General Provisions for Air Traffic services
LO | Describe who is responsible for the provision of flight informatio n and alerting service within a flight =
information region (FIR) within controlled airspace and at controlled aerodromes
010 07 02 05 ATC Clearances
LO|Expl ain Athe sole scope and purposeo of an ATC <cl ear anceg X X
LO | State on which information the issue of an ATC clearance is based H H
LO | Describe what a PIC should do if an ATC clearance is not suitable X X
LO | Indicate who bears the responsibility for maintaining applicable rules and regulations whilst flying under the X X
control ofan ATC un it
LO | Name the two primary purposes of clearances issued by ATC units =
LO|State why clearances must be i-mstaagaaftiearl y enougho t o en X
LO(Expl ain what is meant by the expression ficlearance | i mit X X
LO | Explainthe meaningo f t he phrases ocleared via flight planned ro = =
and fAcleared via (designation) arri val i i n an ATC cl ear
LO | List which items of an ATC clearance shall always be read back by the flight crew X X
010070 206 Horizontal Speed Control Instructions
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LO | Explain the reason for speed control by ATC X X
LO | Define the maximum speed changes that ATC may impose X X
LO | State within which distance from the threshold the PIC must not expect any kind of spee d control X X
010 07 02 07 Change from IFR to VFR flight
LO | Explain how the change from IFR to VFR can be initiated by the PIC X X
LO | Indicate the expected reaction of the appropriate ATC unit upon a request to change from IFR to VFR X X
0100 7 02 08 Wake turbulence
LO | State the wake turbulence categories of aircraft e
LO | State the wake turbulence separation minima X
LO|Describe how a AHeavyo aircraft shal/l i ndicate this on X
01007 0209 Altimeter Setting Procedures
LO | Define the following terms: - transition level - transition layer - and transition altitude = H
LO | Indicate how the vertical position of an aircraft in the vicinity of an aerodrome shall be expressed at or X X
bel ow the transition altitude, at or above the transition level and while climbing or descending through the
transition layer
LO | Describe when the height of an aircraft using QFE during an NDB approach is referred to the landing X X
threshold instead of th e aerodrome elevation
LO | Indicate how far altimeter settings provided to aircraft shall be rounded up or down X X
LO|Define the expression @il owest usable flight |l evelod X X
LO | Determine how the vertical position of an aircraft on a flight en -ro ute is expressed at or above the lowest X X
usable flight level and below the lowest usable flight level
LO | State who establishes the transition level to be used in the vicinity of an aerodrome X X
LO | Decide how and when a flight crew shall be inform ed about the transition level X X
LO | State whether or not the pilot can request the transition level to be included in the approach clearance X X
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LO | State in what kind of clearance the QNH altimeter setting shall be included X X
01007 02 10 Position Reporting
LO | Describe when position reports shall be made by an aircraft flying on routes defined by designated X X
significant points
LO | List the six items that are normally included in a voice position report X X
LO | Name the requirements for using a simplified position report with Flight level, next position (and time over) X X
and ensuing significant points omitted
LO | Name the item of a position report which must be forwarded to ATC with the initial call after changing to a X X
new frequen cy
LO | Indicate the item of a position report which may be omitted if SSR Mode C is used X X
LO | Explain in which circumstances the indicated air speed should be included in a position report =
LO|Expl ain the meaning of the abbreviation AADSO X
LO | State to which unit an ADS report shall be made X
LO | Describe how ADS reports shall be made H
LO | Describe which expression shall precede the level figures in a position report if the level is reported in =
relation to 1013.2 hPa (standard pre ssure)
01007 02 11 Reporting of Operational and Meteorological Information
LO | List the occasions when special air reports shall be made X
01007 02 12 Separation methods and minima
LO | Explain the general provisions for the separation of controlled traffic X X
LO | Name the different kind of separation used in aviation X X
LO | Understand the difference between the type of separation provided within the various classes of airspace X X
and between the various types of flight
LO | State who is responsible for the avoidance of collision with other aircraft when operating in VMC X X
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LO | State the ICAO documents in which details of current separation minima are prescribed X X
LO | Describe how vertical separation is obtained X X
LO | State the required vertical separation minimum X X
LO | Describe how the cruising levels of aircraft flying to the same destination and the expected approach e e
sequence are correlated between each other
LO | Name the conditions that must be adhered to, when two aircraft are cleared to maintain a specified vertical = =
separation between them during climb or descent
LO | List the two main methods for horizontal separation X X
LO | Describe how lateral separation of aircraft at the sam e level may be obtained X X
LO|Expl ain the term fiGeographical Separationih = =
LO | Describe track separation between aircraft using the same navigation aid or method = =
LO | Describe the three basic means for the establishment of longitudinal sepa ration X X
LO | Describe the circumstances under which a reduction in separation minima may be allowed X X
LO | Indicate the standard horizontal radar separation in NM X X
LO | State the wake turbulence radar separation for aircraft in the APP and DEP phases of a flight when an = =
aircraft is operating directly behind another aircraft at the same ALT or less than 300 m (1000 ft) below
010 07 02 13 Separation in the vicinity of aerodromes
LO|Define the expression AEssenti al Local Trafficbo X
LO | State which possible decision the PIC may choose if departing aircraft are expedited by suggesting a take X
of f direction which is not fAinto the windo
LO | State the condition to enable ATC to initiate a visual approach for an IFR flight X X
LO | Indicate whether or not separation will be provided by ATC between an aircraft executing a visual approach X X
and other arriving or departing aircraft
LO | State in which case when the flight crew are not familiar with the instrument approach procedure bei ng X X
carried out, that only the final approach track has to be forwarded to them by ATC
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LO | Describe which flight level should be assigned to an aircraft first arriving over a holding fix for landing X X
LO | Talk about the priority that will be given to aircraft for a landing X X
LO | Understand the situation when a pilot of an aircraft in an approach sequence indicates his intention to hold X X
for weather improvements
LO|Expl ain the term AExpected Approach Timed and the procegd X X
LO | State the reasons which could probably lead to the decision to use another take - off or landing direction X X
than the one into the wind
LO[Name the possible consequenc-msusfedir ias mIoG@ icfontsh e effr RWY sru i X X
involved
01007 02 14 Miscellaneous separation procedures
LO | Be familiar with the separation of aircraft holding in flight X X
LO | Be familiar with the minimum separation between departing aircraft X X
LO | Be familiar with the minimum sep aration between departing and arriving aircraft = =
LO | Be familiar with the non  -radar wake turbulence longitudinal separation minima = =
LO|Know about a clearance to fimaintain own separationo whil X X
IO|Give a brief desciiaptiToafdi ciEssenfiEssential Traffic Inf X X
LO | Describe the circumstances under which a reduction in separation minima may be allowed X X
010 07 02 15 Arriving and Departing aircraft
LO | List the elements of information which shall be t ransmitted to an aircraft as early as practicable if an X X
approach for landing is intended
LO | List the information to be transmitted to an aircraft at the commencement of final approach X X
LO | List the information to be transmitted to an aircraft d uring final approach X X
LO | Make yourself acquainted with all information regarding arriving and/or departing aircraft on parallel or X

near - parallel runways, including knowledge about NTZ and NOZ and the various combinations of parallel
arrivals and/or d  epartures.
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LO State the sequence of priority between aircraft landing (or in the final stage of an approach to land) and X X
aircraft intending to depart
LO | Explain the factors that influence the approach sequence 2 2
LO | State the significant ch  anges in the meteorological conditions in the take -off or climb -out area that shall be X X
transmitted without delay to a departing aircraft.
LO | Describe what information shall be forwarded to a departing aircraft as far as visual or non -visual aids are X X
concerned
LO | State the significant changes that shall be transmitted as early as practicable to an arriving aircraft, X X
particularly changes in the meteorological conditions.
01007 02 16 Procedures for Aerodrome Control Service
LO | Descri be the general tasks of the Aerodrome Control Tower (TWR) when issuing information and clearances X X
to aircraft under its control
LO | List for which aircraft and their given positions or flight situations the TWR shall prevent collisions = =
LO | Name the AD equipment the operational failure or irregularity of which shall be immediately reported by the X X
TWR
LO | State that, after a given period of time, the TWR shall report to the ACC or FIC if an aircraft does not land = =
as expected
LO | Describe the procedures to be observed by the TWR whenever VFR operations are suspended X X
LO|Expl ain the -maursmAlRWM its selection X
LO | List the information the TWR should give to an aircraft - Prior to taxi for take  -off - Prior to take -off - Prior to X
entering the traffic circuit
LO | Explain that a report of surface wind direction given to a pilot by the TWR is magnetic X
LO(Expl ain the exact meaning of the expression ARunway vac X
010 07 02 17 Radar services
LO | Stateto what extent the use of radar in air traffic services may be limited X X

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.

Page 42 of 239




NPA 2011-16 21 Sep 2011
Syllabus Syllabus details and associated Learning Objectives IR IR(A)
reference Al A2
LO | State what radar derived information shall be available for display to the controller as a minimum X X
LO | Name the two basic identification procedures used with radar X X
LO|Define the term APSRA X X
LO | Describe the circumstances under which an aircraft provided with radar service should be informed of its X X
position
LO | List the possible forms of position information passed to the aircraft by radar services X X
LO|Define the term fAradar vectoringht X X
LO | State the aims of radar vectoring as shown in ICAO Doc 4444 X X
LO | State how radar vectoring shall be achieved X X
LO | Describe the information which shall be given to an aircraft when radar vectoring is te rminated and the pilot X X
is instructed to resume own navigation
LO | Explain the procedures for the conduct of Surveillance Radar Approaches (SRA) X X
LO | Describe what kind of action (concerning the transponder) the pilot is expected to perform in ca se of X X
emergency if he has previously been directed by ATC to operate the transponder on a specific code
010 07 02 18 Air Traffic Advisory Service
LO | Describe the objective and basic principles of the Air Traffic Advisory Service X
LO | State to which aircraft Air Traffic Advisory Service will be provided X
LO|Expl ain why Air Traffic Advisory Service does not del i vae X
01007 02 19 Procedures related to emergencies, communication failure and contingencies
LO | State the Mode and Code of SSR equipment a pilot might operate in a (general) state of emergency or X X
(specifically) in case the aircraft is subject to unlawful interference
LO | State the special rights an aircraft in a state of e mergency can expect from ATC X X
LO | Describe the expected action of aircraft after receiving a broadcast from ATS concerning the emergency X X
descent of an aircraft
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LO | State how it can be ascertained, in case of a failure of two -way communication, w  hether the aircraft is able X X
to receive transmissions from the ATS unit
LO | Explain the assumption based on which separation shall be maintained if an aircraft is known to experience X X
a COM failure in VMC or in IMC
LO | State on which frequencies appropriate information, for an aircraft encountering two way COM failure, will X X
be sent by ATS
LO | Describe the expected activities of an ATS -unit after having learned that an aircraft is being intercepted in X X
or outside its area of responsibility
LO|State what is meant by the expression AStrayed aircraft d X X
LO | Explain the minimum level for fuel dumping and the reasons for this =
LO | Explain the possible request of ATC to an aircraft to change its RTF call sig n X
010 07 02 20 Miscellaneous procedures
LO|Explain the meaning of @AAI RPROXO X
LO | Determine the task of an Air Traffic Incident report X
010 08 00 00 AERONAUTICAL INFORMATION SERVICE
010 08 01 00 Introduction
LO | State, in genera | terms, the objective of the Aeronautical Information Service X
010 08 02 00 Definitions in ICAO Annex 15
LO | Recall the following definitions: Aeronautical Information Circular (AIC), Aeronautical Information X X
Publication (AIP), AIP amendment, AIP supplement, AIRAC, danger area, Integrated Aeronautical
Information Package, international airport, international NOTAM office (NOF), manoeuvring area, movement
area, NOTAM, pre -flight information bulletin (PIB), prohibited area, restricted area, SNOWTAM, ASHTAM
010 08 03 00 General
LO | State during which period of time an aeronautical information service shall be available with reference to an X
aircraft flying in the area of responsibility of an AIS, provided a 24 -hours service is not available
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LO | Name (in general) the kind of aeronautical information / data which an AIS service shall make available in a X
suitable form for flight crews
LO | Summarize the duties of an aeronautical information service concerning aeronautical information da ta for X
the territory of the State
LO | Understand the principles of WGS 84 X
010 08 04 00 Integrated Aeronautical Information Package
LO | Name the different elements that make up an Integrated Aeronautical Information Package X
01008 04 01 Aeronautical Information Publications (AIP)
LO | State the primary purpose of the AIP X
LO | Name the different parts of the AIP X
LO | State in which main part of the AIP the following information can be found: - Differences from ICAO X X
Standards, R ecommended Practices and Procedures - Location indicators, aeronautical information services,
minimum flight altitude, 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) - Aerodrome data including Aprons, TWYs and check locations/posi tions
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, APP and RWY lighting, - AD radio navigation and landing aids, -
charts related to an AD - entry, transit and departure of aircraft, passengers, crew and cargo
LO | State how permanent changes to the AIP shall be published X
LO | Explain what kind of  information shall be published in form of AIP Supplements 2
LO | Describe how conspicuousness of AIP Supplement pages is achieved =
010 08 04 02 NOTAMs
LO | Describe how information shall be published which in principal would belong to NOTAMSs but includes X X
extensive text and/or graphics
LO | Summarize essential information which lead to the issuance of a NOTAM = =
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LO | State to whom NOTAMSs shall be distributed X
LO | Explain how information regarding snow, ice and standing water on AD pavem ents shall be reported X X
LO | Describe the means by which NOTAMs shall be distributed 2
LO | State which information an ASHTAM may contain X
010 08 04 03 Aeronautical Information Regulation and Control (AIRAC)
LO | List circumstances to whichi  nformation are concerned which shall or should be distributed as AIRAC X X
LO | State the sequence in which AIRACs shall be issued and state how many days in advance of the effective X X
date the information shall be distributed by AIS
010 08 04 04 Aeronautical Information Circulars (AIC)
LO | Describe the reasons for the publication of AICs X
LO | Explain the organisation and standard colour codes for AICs H
LO | Explain the normal publication cycle for AICs 2
010 08 04 05 Pre-flight and Pos t-flight Information/Data
LO | List (in general) which details shall be included in aeronautical information provided for pre -flight planning X
purposes at the appropriate ADs
LO | Summarize the additional current information relating to the AD of dep arture that shall be provided as pre X
flight information
LO | Describe how a recapitulation of current NOTAM and other information of urgent character shall be made X X
available to flight crews
LO | State which post -flight information from aircrews sh all be submitted to AIS for distribution as required by X
the circumstances
010 09 00 00 AERODROMES (ICAO Annex 14, Volume |, Aerodrome Design and Operations)
01009 01 00 General
LO | Recognise all definitions in ICAO Annex 14 except the follo wing: Accuracy, cyclic redundancy check, data X
quality, effective intensity, ellipsoid height (geodetic height), geodetic datum, geoid, geoid undulation,
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010 09 04 00 Visual aids for navigation
010 09 04 01 Indicators and signalling devices
LO | Describe the wind direction indicators with which ADs shall be equipped X
LO | Describe a landing direction indicator X
LO | Explain the capabilities o  f a signalling lamp X
LO | State which characteristics a signal area should have =
LO | Interpret all indications and signals that may be used in a signals area =
010 09 04 02 Markings
LO | Name the colours used for the various markings (RWY, TW Y, aircraft stands, apron safety lines) X X
LO | State where a RWY designation marking shall be provided and how it is designed =
LO | Describe the application and characteristics of: - RWY centre line markings - THR marking X X
- Touchdown Zone mark ing - RWY side stripe marking - TWY centre line marking - Runway - holding position
marking - Intermediate holding position marking - Aircraft stand markings - Apron safety lines - Road
holding position marking - Mandatory instruction marking - Information m arking
010 09 04 03 Lights
LO | Describe mechanical safety considerations regarding elevated approach lights and elevated RWY, stopway X X
and taxiway -lights
LO | Discuss the relationship of the intensity of RWY lighting, the approach lighting sys tem and the use of a X X
separate intensity control for different lighting systems
LO | List the conditions for the installation of an AD beacon and describe its general characteristics X X
LO | Name the different kinds of operations for which a simple A PP lighting system shall be used X X
LO | Describe the basic installations of a simple APP lighting system including the dimensions and distances X X
normally used
LO | Describe the principle of a precision APP category | lighting system including such i nformation as location X X
and characteristics Remark i Thi s includes the 6Calvertd system with g
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LO | Describe the principle of a precision APP category Il and Il lighting system including such information as
location and characterist ics, especially mentioning the inner 300 m of the system
LO | Describe the wing bars of PAPI and APAPI X X
LO | Interpret what the pilot will see during approach, using PAPI, APAPI, T -VASIS and ATVASIS X X
LO | Explain the application and characteris tics of: - RWY edge lights - RWY threshold and wing bar lights - Rwy X X
end lights - RWY centre line lights - RWY lead in lights - RWY touchdown zone lights - Stopway lights -
Taxiway centre line lights - Taxiway edge lights - Stop bars - Intermediate holding position lights - RWY
guard lights - Road holding position lights
01009 04 04 Signs
LO | State the general purpose for installing signs e e
LO | Explain what signs are the only ones on the movement area utilizing red X X
LO | List the provisi ons for illuminating signs X X
LO | State the purpose for installing mandatory instruction signs = =
LO | Name the kind of signs which mandatory instruction signs shall include = =
LO | Name the colours used with mandatory instruction signs X X
LO|Descri be by which si gn aholdirgtpdsigon .e. dt &nfintersectionva § taxiway and a X
non -instrument, non  -precision approach or take  -off RWY) marking shall be supplemented
LO|Describe by which si gn -holdingpositieonmne. d &adntersectronvad g taxiway and a X
Precision approach RWY, marking shall be supplemented
LO | Describe the location of: - a RWY designation sign at a taxiway / RWY intersection - aNO ENTRY sign - a X X
RWY holding position sign
LO | Name t he sign with which it shall be indicated that a taxiing aircraft is about to infringe an obstacle X X
limitation surface or to interfere with the operation of radio navigation aids (e.g. ILS/MLS critical / sensitive
area)
LO | Describe the various possibl e inscriptions on RWY designation signs and on holding position signs X X
LO | Describe the inscription on an Intermediate -holding position sign on a taxiway X X
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LO | Describe (in general and for normal circumstances) colour and sequence of low -intensity obstacle lights, X
medium -intensity obstacle lights and high -intensity obstacle lights
LO | State w here you can find information about lights to be displayed by aircraft X
010 09 06 00 Visual aids for denoting restricted use of areas
LO(Describe the colours and meaning of fAcl osed mar ki ngso X
LO | State how the pilot of an aircraft moving on the surface of a taxiway, holding bay or apron shall be warned X
that the shoulders of tHoakskeauirhigces ar e
LO | Describe the pre -threshold marking (including colours) when the surface before the threshold is not suit X
for normal use by aircraft
010 09 07 00 Aerodromes Operational Services, Equipment and Installations
010 09 07 01 Rescue and Fire Fighting (RFF)
LO | Name the principal objective of a rescue and fire fighting service X
LO | List the mo st important factors bearing on effective rescue in a survivable aircraft accident X
LO | Explain the basic information the AD category (for rescue and fire fighting) depends upon =
LO|Descri be what is meant by the t er mormaladmpaximseimitsi me f =
LO | State the reasons for emergency access roads and for satellite fire fighting stations X
010 09 07 02 Apron Management Service
LO Describe the reason for providipg a spec;ial apron management service. and state what has to be observed if X
the AD control tower is not participating in the apron management service
LO | State who has a right of way against vehicles operating on an apron X
010 09 07 03 Ground Servicing of Aircraft
LO | Describe the necessary acti  ons during the ground servicing of an aircraft with regard to the possible event X
of a fuel fire
010 09 08 00 Attachment A to ICAO Annex 14, Volume 1 T Supplementary Guidance Material
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022 02 02 00 Temperature measurement
022 02 02 01 Definitions
LO | Define OAT, SA T, TAT and measured temperature X
022 02 02 02 Design and operation
LO | Describe the following types of air temperature probes and their features: - expansion type: Bi -metallic X
strip, direct reading - electrical type wire resistance, remote reading
LO | For each of these indicate the various locations, describe the following associated errors . -position errors - X
instrument errors and the means of correction and/or compensation
LO | Explain the purpose of heating and interpret the effect of heating on sensed temperature X
022 02 04 00 Altimeter
LO | Define ISA X
LO | List the following two units used for altimeters: - feet - meters and state the relationship between them =
LO | Define the following terms: -height , altitude, -indicated altitude, true altitude, -pressure altitude, d  ensity = 2
altitude
LO | Define the following barometric references: QNH, QFE, 1013,25 hPa X X
LO | Explain the operating principles of an altimeter X X
LO | Describe and compare the following three types of altimeters: - simple altimeter (single capsule ) - sensitive X X
altimeter (multi capsule) - servo -assisted altimeter
LO | Give examples of associated displays: pointer, multi pointer, drum, vertical straight scale X X
LO | Describe the following errors: - Pitot /static system errors - temperature err  or (air column not at ISA it it
conditions) - time lag (altimeter response to change of height) and the means of correction
LO | Give examples of altimeter corrections table from an Aircraft Operations Manual (AOM) X X
LO | Describe the effects of a blocka ge or a leakage on the static pressure line X X
022 02 05 00 Vertical Speed Indicator (VSI)
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LO | List the two units used for VSI: - meters per second - feet per minute and state the relationship between X
them
LO | Explain the operating principles of a VSI X X
LO | Describe and compare the following two types of vertical speed indicators: - barometric type - inertial type X X
(inertial information provided by an Inertial Reference Unit)
LO | Describe the following VSI errors: - Pitot /static system errors - time lag and the means of correction X X
LO | Describe the effects on a VSI of a blockage or a leakage on the static pressure line = =
LO | Give examples of VSI display &
022 02 06 00 Airspeed Indicator (ASI)
LO | List the following three units used for airspeed: - Nautical miles/hour (knots) - Statute miles/hour - X
Kilometers/hour and state the relationship between them
LO | Define IAS, CAS, EAS, TAS and state and explain the relationship between these speeds = =
LO | Describe the fol lowing ASI errors and state when they must be considered: - Pitot /static system errors - X X
compressibility error - density error
LO | Explain the operating principles of an ASI (as appropriate to aeroplanes or helicopters) = =
LO | Give examples of ASI  display: pointer, vertical straight scale X
LO | Interpret ASI corrections tables as used in an Aircraft Operations Manual (AOM) X
LO | Describe the effects on an ASI of a blockage or a leak in the static and/or total pressure line(s) X X
0220300 00 MAGNETISM i DIRECT READING COMPASS AND FLUX VALVE
022 03 01 00 Earthdés magnetic field
LO | Describe the magnetic field of the earth X
LO | Explain the properties of a magnet X
LO | Define the following terms: - magnetic variation, - magneti c dip (inclination) X
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022 03 02 00 Aircraft magnetic field
LO | Define and explain the following terms: - magnetic and non -magnetic material - hard and softiron - X
permanent magnetism and electro -magnetism
LO | Explain the principles  and the rea sons for the following procedures: - compass swinging (determination of =
initial deviations) - compass compensation (correction of deviations found) - compass calibration
(determination of residual deviations)
LO | List the causes of the aircraft's magn etic field and explain how it affects the accuracy of the compass X
indications
LO | Describe the purpose and the use of a deviation correction card X
022 03 03 00 Direct Reading Magnetic Compass
LO | Define the role of a direct reading magnetic c ompass =
LO | Describe and explain the design of a vertical card type compass X
LO | Describe the deviation compensation. X
LO | Describe and interpret the effects of the following errors: - acceleration - turning - attitude - deviation X
LO | Explain how to use and interpret the direct reading compass indications during a turn X
022 03 04 00 Flux valve
LO | Explain the purpose of a flux valve X
LO | Explain the operating principle X
LO | Indicate various locations and precautions needed =
LO | Give the remote reading compass system as example of application it
LO | State that because of the electromagnetic deviation correction, the flux valve output itself does not have a X
deviation correction card
LO | Describe and interpret the ef fects of the following errors: - acceleration, - turning, - attitude, - deviation X
022 04 00 00 GYROSCOPIC INSTRUMENTS
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022 04 01 00 Gyroscope: basic principles
LO | Define a gyro X X
LO | Explain the fundamentals of the theory of gyroscopic f orces X X
LO | Define the degrees of freedom of a gyro 5 5
Remark: As a convention, the degrees of freedom of a gyroscope do not include its own axis of rotation (the
spin axis)
LO | Explain the following terms: - rigidity, - precession, - wander (drift /topple) =
LO | Distinguish between: - real wander and apparent wander - apparent wander due to the rotation of the Earth =
and transport wander
LO | Describe a free (space) gyro and a tied gyro X
LO | Describe and compare electrically and pneumatica lly driven gyroscopes =
LO | Explain the construction and operating principles of a: - rate gyro - rate integrating gyro X
022 04 02 00 Rate of turn indicator/  -Turn Co -ordinator i Balance (Slip) Indicator
LO | Rate of turn indicator (1) I Turn co -ordinator (2)
LO | Explain the purpose of a rate of turn and balance (slip) indicator X X
LO | Define arate -one turn 2 2
LO | Describe the construction and principles of operation of a rate of turn indicator X
LO | State the degrees of freedom of a rate of turn indicator X
LO | Explain the relation between bank angle, rate of turn and TAS X X
LO | Explain why the indication of a rate of turn indicator is only correct for one TAS and when turnis co- X X
ordinated
LO | Explain the purpose of aba  lance (slip) indicator X X
LO | Describe the indications of a rate of turn and balance (slip) indicator during a balanced, slip or skid turn X X
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LO | Describe the construction and principles of operation of a Turn Co -ordinator (or Turn and Bank Indicator ) X X
LO | Compare the rate of turn indicator and the turn co -ordinator X X
022 04 03 00 Attitude Indicator (Artificial Horizon)
LO | Explain the purpose of the attitude indicator X X
LO | Describe the different designs and principles of operation of attitude indicators (air driven, electric) X X
LO | State the degrees of freedom X
LO | Describe the gimbal system X
LO | Describe the purpose and principles of operation of the following different erection systems: -air driven X
artificial horizon,  -electric artificial horizon
LO | Describe the effects, on the instrument indications, of aircraft acceleration and turns X
LO | Describe the attitude display and instrument markings X X
LO | Explain the purpose of a vertical gyro unit i
LO | List and describe the following components of a vertical gyro unit: - inputs: pitch and roll sensors - X
transmission and amplification (synchros and amplifiers) - outputs: display units such as Attitude Direction
Indicator (ADI), Auto Flight Control Systems
LO | State the advantages and disadvantages of a vertical gyro unit compared to an attitude indicator with X
regard to: - design (power source, weight and volume) - accuracy of the information displayed, - availability
of the information for several systems (ADI, AFCS)
022 04 04 00 Directional gyroscope
LO | Explain the purpose of the directional gyroscope X X
LO | Describe the following two types of directional gyroscopes: - Air driven directional gyro - Electric directional X X
gyro
LO | State th e degrees of freedom X
LO | Describe the gimbal system 2
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LO | Define the following different errors: - design and manufacturing imperfections (random wander) - apparent X
wander (rotation of the earth) -transport wander ( movement suorfade)ahdiexpint o {
their effects
LO | Calculate the apparent wander (apparent drift rate in degrees per hour) of an uncompensated gyro X
according to latitude
022 04 05 00 Remote reading compass systems
LO | Describe the principles of operati on of a remote reading compass system X
LO | Using a block diagram, list and explain the function of the following components of a remote reading X
compass system: - flux detection unit, - gyro unit, - transducers, precession amplifiers, annunciator -
disp lay unit (compass card, synchronising and set heading knob, DG/compass switch)
LO | State the advantages and disadvantages of a remote reading compass system compared to a direct reading X
magnetic compass with regard to: - design (power source, weight a nd 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, AFCS)
022 04 06 00 Solid - State Systems i AHRS
LO | State that the Micro Electro ~ -Mechanical Sensors (MEMS) technology can be used to make: - solid - state X
accelerometers, - solid - state rate sensor gyroscopes, - solid - state magnetometers (measurement of the
earth magnetic fiel  d)
LO | Describe the basic principle of a solid - state Attitude and Heading Reference System (AHRS) using a solid X X
state 3 -axis rate sensor, 3 -axis accelerometerand a3 -axis magnetometer
LO | Compare the solid state AHRS with the mechanical gyrosco pe and flux gate sy stem with regard to: - size X
and weight, - accuracy, - reliability - cost
022 12 00 00 ALERTING SYSTEMS, PROXIMITY SYSTEMS
022 12 07 00 Altitude alert system
LO | State the function and describe an Altitude alert system X
LO | List and describe the different types of displays and possible alerts X
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022 12 08 00 Radio -altimeter

LO | State the function of a low altitude radio - altimeter X

LO | Describe the principle of the distance (height) measurement X

LO | State th e bandwidth and frequency range used 5

LO | List the different components of a radio -altimeter and describe  the different types of displays X

LO | List the systems using the radio - altimeter information X

LO | State the range and accuracy of a radio -altimeter X

LO | Describe and explain the cable length compensation 5
022 12 1000 ACAS/TCAS principles and operations

LO | State that ACAS Il is an ICAO standard for anti -collision purposes X

LO | State that TCAS Il version 7 is compliant with A CAS Il standard X

LO | Explain that ACAS Il is an anti -collision system and does not guarantee any specific separation =

LO | Describe the purpose of an ACAS Il system as an anti - collision system 2

LO | Define a Resolution Advisory (RA) and a Traffic Advisory (TA) X

LO | State that resolution advisories are calculated in the vertical plane only (climb or descent) X

LO | Explain the difference between a corrective RA and a preventive RA (no modification of vertical speed) X

LO | Explain thatift wo aircraft are fitted with an ACAS II, the RA will be co -ordinated X

LO | State that ACAS Il equipment can take into account several threats simultaneously X

LO | State that a detected aircraft without altitude reporting can only generate a Traffic Ad visory X

LO | Describe the TCAS Il system in relation to: - Antenna used. - Computer and links with radio altimeter, air X

data computer and mode S transponder
LO | Identify the inputs and outputs of TCAS Il X
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LO | Explain the principle of TCAS Il int errogations X
LO | State that standard detection range is approximately 30 NM X
LO | State that the normal interrogation period is 1 second X
LO | Explain the principle of "reduced surveillance" &
LO | Explain that in high density traffic areas th e period can be extended to 5 seconds and the transmission X
power reduction can reduce the range detection down to 5 NM
LO | Identify the equipment, which an intruder must be fitted with in order to be detected by TCAS II X
LO | Explain the anti colli  sion process: - that the criteria used to trigger an alarm (TA or RA) are the time to X
reach the Closest Point of Approach, called TAU, and the difference of altitude. - that an intruder will be
classified as Proximate when being less than 6 NM and 1200 ft from the TCAS equipped aircraft - that the
limit time to CPA is different depending on aircraft altitude, linked to a sensitivity level (SL) and state that
the value to trigger a RA is from 15 to 35 seconds. - that, in case of RA, the intended vertical sep aration
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 1450 ft (radio altimeter value) "Increase descent" RA is inhibited. - that,
in high altitude, performances of the type of aircraft are taken in account to inhibit "Climb" and "Increase
Climb" RA
LO | List and interpret the following information available from TCAS: - the different possible status for a =
detected aircr aft: other, proximate, intruder - the appro priate graphic symbols and their position on the
horizontal display. - different aural warnings
LO | Explain that a RA is presented as a possible vertical speed, on a TCAS indicator or on the Primary Flight X
Display
LO | Describe the possible presen  tation of a RA, on a VSI or on PFD X
LO | Explain that the pilot must not interpret the horizontal track of an intruder upon the display X
022 13 00 00 INTEGRATED INSTRUMENTS i ELECTRONIC DISPLAYS
022 13 01 00 Electronic display units
02213 0101 Design, limitations

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.

Page 62 of 239




NPA 2011-16 21 Sep 2011

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved. Page 63 of 239
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.




NPA 2011-16 21 Sep 2011

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved. Page 64 of 239
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.




NPA 2011-16 21 Sep 2011

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved. Page 65 of 239
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.



AMC3 FCL.615

NPA 2011-16

DETAILED THEORETICAL KNOWLEDGE SYLLABUS AND LEARNING OBJECTIVES

Subiject Flight Planning and Flight Monitoring

(Competency -based modular course according to Appendix 6 A.2)

21 Sep 2011

Syllabus
reference

Syllabus details and associated Learning Obje ctives

Al

IR(A)
A2

033 00 00 00

FLIGHT PLANNING AND FLIGHT MONITORING

033 02 00 00

FLIGHT PLANNING FOR IFR FLIGHTS

033 02 01 00

IFR Navigation plan

033 02 01 01

Airways and routes

LO

Select the preferred airway(s) or route(s) considering
- Altitudes and Flight levels

Standard routes

ATC restrictions

Shortest distance

Obstacles

Any other relevant data

033 02 01 02

Courses and distances from en -route charts

LO

Determine courses and distances

LO

Determine bearings and distances of waypoints from radio navigation aids

033 02 01 03

Altitudes

LO

Define the following altitudes:

- Minimum En -route Altitude (MEA)

- Minimum Obstacle Clearance Altitude (MOCA)

- Minimum Off Route Altitude (MORA)

- Grid Minimum Off -Route Altitude (Grid MORA)
- Maximum Authorised Altitude (MAA)

- Minimum Crossing Altitude (MCA)

- Minimum Holding Altitude (MHA)

LO

Extract the following altitudes from the chart(s):

- Minimum En -route Altitude (MEA)

- Minimum Obstacle Clearance Altitude (MOCA)
- Minimum Off Route Altitude (MORA)
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IR
Al

IR(A)
A2

Grid Minimum Off -Route Altitude (Grid MORA)
Maximum Authorised Altitude (MAA)

- Minimum Crossing Altitude (MCA)

- Minimum Holding Altitude (MHA)

033 02 01 04

Standard Instrument Departures (SIDs) and Stan dard Arrival Routes (STARS)

LO

Explain the reasons for studying SID and STAR charts

LO

State the reasons why the SID and STAR charts show procedures only in a pictorial presentation style
which is not to scale

LO

Interpret all data and informa tion represented on SID and STAR charts, particularly:
- Routings

Distances

Courses

Radials

Altitudes/Levels

Frequencies

Restrictions

LO

Identify SIDs and STARs which might be relevant to a planned flight

033 02 01 05

Instrument Appro  ach Charts

LO

State the reasons for being familiar with instrument approach procedures and appropriate data for
departure, destination and alternate airfields

LO

Select instrument approach procedures appropriate for departure, destination and alter nate airfields

LO

Interpret all procedures, data and information represented on Instrument Approach Charts, particularly:
- Courses and Radials

- Distances

- Altitudes/Levels/Heights

- Restrictions

- Obstructions

- Frequencies

- Speeds and times

- Decision Altitudes/Heights (DA/H) and Minimum Descent Altitudes/Heights (MDA/H)
- Visibility and Runway Visual Ranges (RVR)

- Approach light systems

033 02 01 06

Communications and Radio Navigation planning data
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LO |Find communication frequencies and call signs for the following: X X
- Control agencies and service facilities
- Flight information services (FIS)
- Weather information stations
- Automatic Terminal Information Service (ATIS)
LO | Find the frequency and/or identifiers of radio navigation aids X X
033 02 01 07 Completion of navigation plan
LO [Complete the navigation plan with the courses, distances and frequencies taken from charts X X
LO [Find Standard Instrument Departure and Arrival Routes to be flown and/or to be expected X X
LO | Determine the position of Top of Climb (TOC) and Top of Descent (TOD) given appropriate data X X
LO | Determine variation and calculate magnetic/true courses X X
LO | Calculate True Air Speed (TAS) given aircraft performance data, altitude and Outside Air Te mperature X X
(OAT)
LO | Calculate Wind Correction Angles (WCA) / Drift and Ground Speeds (GS) X X
LO [ Determine all relevant Altitudes/Levels particularly MEA, MOCA, MORA , MAA, MCA, MRA and MSA X X
LO [Calculate individual and accumulated times for each | eg to destination and alternate airfields X X
033 03 00 00 FUEL PLANNING
033 03 01 00 General
LO | Convert between volume, mass and density given in different units which are commonly used in aviation X X
Lo | Determine relevant data from flight manu al, such as fuel capacity, fuel flow/consumption at different X X
power/thrust settings, altitudes and atmospheric conditions
LO | Calculate attainable flight time/range given fuel flow/consumption and available amount of fuel X X
LO | Calculate the required  fuel given fuel flow/ consumption and required time/range to be flown X X
Lo | Calculate the required fuel for a VFR flight given expected meteorological conditions and expected delays X
under defined conditions
LO | Calculate the required fuel for an IFR f light given expected meteorological conditions and expected delays X X
under defined conditions.
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IR
Al

IR(A)
A2

033 04 00 00

PRE-FLIGHT PREPARATION

033 04 01 00

NOTAM briefing

033 04 01 01

Ground facilities and services

LO

Check that ground facilities and servi ces required for the planned flight are available and adequate

033 04 01 02

Departure, destination and alternate aerodromes

LO

Find and analyse the latest state at the departure, destination and alternate aerodromes, in particular
for:

- Opening ho urs

Work in Progress (WIP)

- Special procedures due to Work in Progress (WIP)

- Obstructions

Changes of frequencies for communications, navigation aids and facilities

033 04 01 03

Airway routings and airspace structure

LO

Find and analyse the | atest en -route state for:

- Airway(s) or Route(s)

- Restricted, Dangerous and Prohibited areas

- Changes of frequencies for communications, navigation aids and facilities

033 04 02 00

Meteorological briefing

033 04 02 02

Update of navigation plan u sing the latest meteorological information:

LO

Confirm the optimum altitude/FL given wind, temperature and aircraft data

LO

Confirm true altitudes to ensure that statutory minimum clearance is attained given atmospheric data

LO

Confirm magnet ic headings and ground speeds

LO

Confirm the individual leg times and the total time en route

LO

Confirm the total time en route for the trip to the destination

LO

Confirm the total time from destination to the alternate airfield

X | X [ X | X | X | X

X | X | X | X

033 04 02 05

Update of fuel log

LO

Calculate revised fuel data in accordance with changed conditions
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033 05 00 00 ICAO FLIGHT PLAN (ATS Flight Plan)
033 05 01 00 Individual Flight Plan
033 0501 01 Format of Flight Plan
LO | State the reasons for a fixed format of an ICAO ATS Flight Plan (FPL) X X
LO | Determine the correct entries to complete an FPL plus decode and interpret the entries in a completed X X
FPL, particularly for the following:
- Aircraft identification (Item 7)
- Flight rules and t ype of flight (Item 8)
- Number and type of aircraft and wake turbulence category (Item 9)
- Equipment (Item 10)
- Departure aerodrome and time (Item 13)
- Route (Item 15)
- Destination aerodrome, total estimated elapsed time and Alternate aerodrome (ltem 16)
- Other information (Item 18)
- Supplementary Information (Item 19)
033 05 01 02 Completion of an ATS Flight Plan (FPL)
LO | Complete the Flight Plan using information from the following: X X
- Navigation plan
- Fuel plan
-Operat or 6 s r e cioairaadt informationb a s
033 05 03 00 Submission of an ATS Flight Plan (FPL)
LO | Explain the requirements for the submission of an ATS Flight Plan X X
LO | Explain the actions to be taken in case of Flight Plan changes X X
LO | State the actions to  be taken in case of inadvertent changes to Track, TAS and time estimate affecting X X
the current Flight Plan
LO | Explain the procedures for closing a Flight Plan X X
033 06 00 00 FLIGHT MONITORING AND IN -FLIGHT RE -PLANNING
033 06 01 00 Flight monito ring
033 06 01 01 Monitoring of track and time
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DETAILED THEORETICAL KNOWLEDGE SYLLABUS AND LEARNING OBJ ECTIVES
Subject Human Performance (Competency -based modular course according to Appendix 6 A.2)
Syllabus Syllabus and Learning Objectives IR IR (A)
Reference A1 AD
040 00 00 00 HUMAN PERFORMANCE
040 01 00 00 HUMAN FACTORS: BASIC CONCEPTS
040 010100 Human Factors in aviation
040010101 Becoming a competent pilot

LO | State that competancy is based on the knowledge, skill, and ability of an individual pilot X

LO | Outline the factors in training that will ensure the future competency of the individual pilot X
040 01 02 00 Accident statistics

LO |Give an estimate of the accident rate in commercial aviation in comparison to other means of transport X

LO | State in general terms the percentage of aircraft accidents which are caused by hu man factors X

LO | Summarise the accident trend in modern aviation X

LO | Identify the role of accident statistics in developing a strategy for future improvements to flight safety X
040 01 03 00 Flight safety concepts

LO | Explain the three components of the Threat and Error Management Model (TEM). X

LO |Explain and give examples of latent threats X

LO Explain and give examples of Environmental Threats X

LO Explain and give examples of Organizational Threats X

LO Explain and give a definition of Error according the TEM -model in ICAO Annex 1 X

LO give examples of different countermeasures which may be used in order to manage Threats, Errors X

and Undesired Aircraft States
LO | Explain and give examples of Procedural Error X
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LO |Explainand give exampl es of oUndesired Aircraft Stateso X
LO |Describe and compare the elements of the SHELL model X
LO |Summarise the relevance of the SHELL model to work in the cockpit X
LO [Analyse the interaction between the various components of the SHELL model X
LO |Explain how the interaction between individual crew members can affect flight safety X
LO |Identify and explain the interaction between flight crew and management as a factor in flight safety X
040 01 04 00 Safety culture
LO |Distinguish between o0 open cultureso and o0closed cultureso X X
LO |Illustrate how Saftey Culture is reflected by National Culture X X
LO|Question the set expression o0Safety Firsto in a commerci X
LO |Explain James Reason’s Swiss Cheese Model X X
LO |State important  factors that promote a good Safety Culture X X
LOIDi stinguish beteween o0Jupun@uli ver €0l andedNon X X
LO |Name five components which form Safety Culture (According to James Reason) X X
040 02 00 00 BASIC AVIATION PHYSIOLOGY AND HEALTH MAI NTENANCE
040 02 01 00 Basics of flight physiology
040 02 01 01 The Atmosphere
LO | State the units used in measuring total and partial pressures of the gases in the atmosphere X
LO State in terms of % and mm Hg the values of Oxygen, Nitrogen and o ther gases present in the X
atmosphere
LO | State that the volume percentage of the gases in ambient air will remain constant for all altitudes at X
which conventional aircraft operate
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LO State the physiological significance of the following laws: X
-Boyl ebs Law
-Dal tonédés Law
-Henryds Laws
- The General Gas Law
LO | State the ICAO standard temperature at Mean Sea Level and the Standard Temperature Lapse Rate X
LO State at what approximate altitudes in the standard atmosphere the atmosph eric pressure will X
be ¥4, % and ¥ of MSL pressure
LO State the effects of increasing altitude on the overall pressure and partial pressures of the various gases X
in the atmosphere
LO Explain the differences in gas expansion between alveolar and amb ient air when climbing X
LO State the condition required for human beings to be able to survive at any given altitude X
LO State and explain the importance of partial pressure X
040 02 01 02 Respiratory and circulatory systems
LO |List the main com ponents of the respiratory system and their function X
LO | Identify the different volumes of air in the lungs and state the normal respiratory rate X
LO | State how oxygen and carbon dioxide are transported throughout the body X
LO |Explain the process by which oxygen is transferred to the tissues and carbon dioxide is eliminated from X
the body and the oxygen requirement of tissues
LO |Explain the role of carbon dioxide in the control and regulation of respiration X
LO |Describe the basic processes of external respiration and internal respiration X
LO |List the factors determining pulse rate X
LO |Name the major components of the circulatory system and describe their function X
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LO | State the values for a normal pulse rate and the average cardiac outp ut (heart rate x stroke volume) of X
an adult at rest
LO |Name the four chambers of the heart and state the function of the individual chambers X
LO | Differentiate between arteries, veins, and capillaries in their structure and function X
LO |State the functions of the coronary arteries and veins X
LO|Defi ne 6systolicé and o6di astolicd bl ood pressur e X
LO | State the normal blood pressure ranges and units of measurement X
LO | State that in an average pilot blood pressure will rise slightly with age as the arteries lose their elasticity X
LO |List the main constituents of the blood and describe their functions X
LO | Stress the function of haemoglobin in the circulatory system X
LO|Defi ne 6anaemi ad and state its common causes X
LO |Indicate the effec t of increasing altitude on haemoglobin oxygen saturation X
Hypertension and Hypotension
LO|Defi ne ' hypertension' and 6hypotensionbo X
LO |List the effects that high and low blood pressure will have on some normal functions of the human X
body
LO | State that both hypotension and hypertension may disqualify the pilot from obtaining a medical X
clearance to fly
LO |List the factors which can lead to hypertension in an individual X
LO State the corrective actions that may be taken to red uce high blood pressure X
LO Stress that hypertension is the major factor of O6strok X
Coronary artery disease
LO Di fferentiate between 6anginad and O6heart attackd X
LO Explain the major risk factors for coronary disea se X
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LO State the role played by physical exercise in reducing the chances of developing coronary disease X
Hypoxia
LO Define the two major forms of hypoxia (hypoxic and anaemic) and the common causes of both X
LO State the symptoms of Hypoxia X
LO State why living tissues require oxygen X
LO State that healthy people are able to compensate for altitudes up to approximately 10,000 - 12,000 ft X
LO Name the three physiological thresholds and allocate the corresponding altitudes for each of th em X
LO State the altitude at which short term memory begins to be affected by hypoxia X
LO Define the terms 'Time of Useful Consciousness' (TUC) X
LO State the TUC varies between individuals but the approximate values are: X
For a person seated (atr  est) For a person moderately active
20,000 ft 30min 5min
30,000 ft 1-2min not required
35,000 ft 30-90sec not required
40,000 ft 15-20sec not req uired
LO Explain the dangers of flying abovel0,000 ft without using additional oxygen or being in a pressurized X
cabin
LO | List the factors determining the severity of hypoxia X
LO [ State the precautions to be taken when giving blood X
LO [ State the equivalent altitudes when breathing ambient air and 100% oxygen for MSL and X
approximately 10,000 ft, 30,000 ft and 40,000 ft
Hyperventilation
LO [Describe the role of carbon dioxide in hyperventilation X
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LO [Define the term 'hyp  erventilation' X
LO [List the factors causing hyperventilation X
LO [ State that hyperventilation may be caused by psychological or physiological reasons X
LO | List the signs and symptoms of hyperventilation X
LO [Describe the effects of hyperventilatio n on muscular coordination X
LO | List measures which may be taken to counteract hyperventilation X
Decompression Sickness/lliness
LO | State the normal range of cabin pressure altitude in pressurized commercial aircraft and describe its X
protective fun ction for aircrew and passengers
LO | Identify the causes of decompression sickness in flight operation X
LO | State how decompression sickness can be prevented X
LO | State the threshold for the onset of decompression sickness in terms of altitude X
LO | State the approximate altitude above which DCS is likely to occur X
LO List the symptoms of decompression sickness X
LO | Indicate how decompression sickness may be treated X
LO List the vital actions the crew has to perform when cabin pressurisation is lost X
LO Define the hazards of diving and flying and give the recommendations associated with these activities X
Acceleration
LO [Define 'linear', ‘angular' and ‘radial acceleration’ X X
LO Describe the effects of acceleration on the circulati on and blood volume distribution X X
LO | List the factors determining the effects of acceleration on the human body X X
LO [Describe measures which may be taken to increase tolerance to positive acceleration X X
LO [List the effects of positive acceleratio n with respect to type, sequence and the corresponding G -load X X
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Carbon Monoxide
LO [ State how carbon monoxide may be produced X
LO [ State how the presence of carbon monoxide in the blood affects the distribution of oxygen X
LO [List the signsand s ymptoms of carbon monoxide poisoning X
LO | Indicate how carbon monoxide poisoning can be treated and counter -measures that can be adopted X
040 02 02 00 Man and Environment: the sensory system
LO |List the different senses X X
LO |State the multi -sensory nature of human perception X X
040 02 02 01 Central, peripheral and autonomic nervous system s
LO |Name the main parts of the central nervous system X
LO | State the basic functions of the Central Nervous System (CNS), the Peripheral Nervous Syst em (PNS) and X
the Autonomic (Vegetative) System (ANS)
LO |Discuss broadly how information is processed by the nervous systems and the role of reflexes X
LO | Define the division of the peripheral nerves into sensory and motor nerves X
LO |State that a n erve impulse is an electro  -chemical phenomenon X
LODefine the term 6ésensory threshol dé X
LO|Define the term 6sensitivityéo, especially in the cont ext X
LO |Give examples of sensory adaptation X
LO|Def i ne the term O6habi timplicationmobflightsadetyst at e i t X
LO | Define biological control systems as neuro -hormonal processes that are highly self regulated in the X
normal environment
040 02 02 02 Vision
Functional anatomy
LO | Name the most important parts of the eye and the pathway to the visual cortex X
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LO | State the basic functions of the parts of the eye X
LO[Defi ne 6accommodati ono X
LO |Distinguish between the functions of the rod and cone cells X
LO | Describe the distribution of rod and cone cells in the retina and explain their relevance on X
Visual foveal and peripheral vision
LOI[Expl ain the terms o6visual acuityodé, ovisual fi X
their function in the process of vision
LO |List the factors which may degrade visual acuity and the i mportance ookout X
LO | State the limitations of night vision and the different scanning techniques by both night and day X
(regularly spaced eye movements each covering an overlapping sector of about 10°)
LO | Explain the adaptation mechanism in vision to cater for reduced and increased levels of illumination X
LO | State the time necessary for the eye to adapt both to the dark and bright light X
LO | State the effect of hypoxia and smoking on night vision X
LO|IExpl ain the nature of colour blindness and t signi fic X
other traffic in flight
Binocular and monocular vision
LO | Distinguish between monocular and binocular vision X
LO | Explain the basis of depth perception and its relevance to flight performance X
LO |List possible monocular cues for depth perception X
LO | State the problems of vision associated with higher energy blue light and ultra violet rays X
Defective vision
LO | Explain long sightedness, short sightedness and Astigmatism X
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LO List the causes of and the precautions that may be taken to reduce the probability of vision loss due to: X
- Presbyopia
- Cataracts
- Glaucoma
LO |List the types of sunglasses which could cause perceptional problems in flight X
LO | List the measures which may be taken to protect oneself from flash -blindness X
LO | State the possible problems associated with contact lenses X
LO | State the current rules/regulations go verning the wearing of corrective spectacles and contact lenses X
when operating as a pilot
040 02 02 03 Hearing
Descriptive and functional anatomy
LO | State the audible range of the human ear X
LO | State the unit of measure for the intensity of s ound X
LO | Name the most important parts of the ear and the associated neural pathway X
LO | State the basic functions of the different parts of the auditory system X
LO | Differentiate between the functions of the vestibular apparatus and the cochlea in the inner ear X
LO | State the role of the Eustachian tube in equalizing pressure between the middle ear and the X
environment
LO |Indicate the effects of colds or flu on the ability to equalize pressure in the above X
Hearing loss
LO Define the main causes of the following hearing defects / loss: X
- 'Conductive deafness'
- 'Noise Induced Hearing Loss' (NIHL)
- 'Presbycusis'
LO |Summarise the effects of environmental noise on hearing X
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LO | State the decibel level of received no ise that will cause NIHL X
LO Indicate the factors, other than noise level, which may lead to NIHL X
LO Identify the potential occupational risks which may cause hearing loss X
LO List the main sources of hearing loss in the flying environment X
LO List the precautions that may be taken to reduce the probability of onset of hearing loss X
040 02 02 04 Equilibrium
Functional Anatomy
LO |List the main elements of the vestibular apparatus X X
LO | State the functions of the vestibular apparatu s on the ground and in flight X X
LO | Distinguish between the component parts of the vestibular apparatus in the detection of linear and X X
angular acceleration as well as on gravity
LO [Explain how the semicircular canals are stimulated X X
Motion sick ness
LO | Describe air -sickness and its accompanying symptoms X X
LO |Indicate that vibration can cause undesirable human responses because of the resonance of the skull and X
the eyeballs.
LO |List the causes of motion sickness X X
LO | Describe the nece ssary actions to be taken to counteract the symptoms of motion sickness X X
040 02 02 05 Integration of sensory inputs
LO | State the interaction between vision, equilibrium, proprioception and hearing to obtain spatial orientation X X
in flight
LO|Define t he term o6ill usiond X X
LO |Give examples of visual illusions based on shape constancy, size constancy, aerial perspective, X X
atmospheric perspective, the absence of focal or ambient cues, autokinesis, vectional false horizons and
surface planes
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LO |Relate these illusions to problems that may be experienced in flight and identify the danger attached to X X
them
LO|St ate the conditions which cause the O0black holed effect X X
LO |Give examples of approach and landing illusions, state the danger involved and give recommendations to X X
avoid or counteract these problems
LO | State the problems associated with flickering lights (strobe -lights, anti -collision lights, etc.) X X
LO Give examples of vestibular illusions such as Somatog yral (the Leans), Coriolis, Somatogravic and g - X X
effect illusions
LO |Relate the above mentioned vestibular illusions to problems encountered in flight and state the X X
dangers involved
LO |List and describe the function of the proprioceptive sense s (‘Seat -of-the Pants -Sense") X X
LO |Relate illusions of the proprioceptive senses to the problems encountered during flight X X
LO |State that the 'Seat - of-the - Pants - Sense' is completely unreliable when visual contact with the ground is X X
lost or when fly ing in IMC or poor visual horizon
LO | Differentiate between Vertigo, Coriolis effect and spatial disorientation X X
LO |Explain The Flicker Effect (Stroboscopic Effect) and discuss counter measures X X
LO | Explain _how spatial disorientation can result from a mismatch in sensory input and information X X
processing
LO |List the measures to prevent and/or overcome spatial disorientation X X
040 02 03 00 Health and hygiene
040 02 03 01 Personal hygiene
LO |Summarise the role of personal hygiene as a factor in human performance X
040 02 03 03 Problem areas for pilots
Common Minor Ailments
LO | State the role of the Eustachian tube in equalizing pressure between the middle ear and the environment X
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LO | State that the in  -flight environment may increase the severity of symptoms which may be minor while on X
the ground
LO | List the negative effects of suffering from colds or flu on flight operations especially with  regard to the X
middle ear, the sinuses, and the teeth
LO |Indicate the effect s of colds or flu on the ability to equalize pressure between the middle ear and the X
environment
LO | State when a pilot should seek medical advice from an AME, and when the Aeromedical Section of an X
authority should be informed.
LO | Describe the mea sures to prevent and/or clear problems due to pressure changes during flight X
Entrapped gases and barotrauma
LO Define Barotrauma X
LO | Differentiate between otic, sinus, gastro -intestinal and aerodontalgia (of the teeth) barotraumas and X
explain avoidance strategies
LO |Explain why the effects of otic barotrauma can be worse in the descent X
Gastro -intestinal upsets
LO | State the effects of gastro -intestinal upsets that may result during flight X
List the precautions that should be obs erved to reduce the occurrence of gastro -intestinal upsets X
LO |Indicate the major sources of gastro -intestinal upsets X
Obesity
LO | Define 'obesity’ X
LO | State the cause of obesity X
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LO State the harmful effects of obesity on: X
- Possibility of developing coronary problems
- Increased chances of developing diabetes
- Ability to withstand g forces
- The development of problems with the joints of the limbs
- General circulatory problems
- Ability to cope with Hypoxia and/or Decompression Sickness
LO [ State the relationship between obesity and Body Mass Index (BMI) X
LO | Calculate the BMI of an individual (given weight in Kg and height in metres) and state whether this BMI X
indicates that the individual is underweight, o verweight, obese or within the normal range of body weight
LO [ Describe the problems associated with type 2 (mostly adult) diabetes X
- risk factors
- insulin resistance
- complications (vascular, neurological) and the consequences for t he medical licence
- pilots are not protected from type 2 diabetes more than other people
Back Pain
LO | Describe the typical back problems (unspecific back pain, slipped disc) that pilots have. Explain also the ways X
of preventing and treatin g these problems
- good sitting posture
- lumbar support
- good physical condition
- in-flight exercise if possible
- physiotherapy
Food Hygiene
LO | Explain the significance of food hygiene with regards to general hea Ith X
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LO | Stress the importance of and methods to be adopted by aircrew especially when travelling abroad to avoid X
contaminated food and liquids
LO | List the major contaminating sources in foodstuffs X
LO [ state the major constituents of a healthy diet X
LO | State the measure to avoid hypoglycaemia X
LO | State the role vitamins and trace elements are playing in a healthy diet X
LO | State the importance of adequate hydration X
Infectious diseases
LO | State the major infectious diseases that may Kill or severely incapacitate individuals X
LO [ state which preventative hygienic measures, vaccinations, drugs, and other measures, reduce the chances X
of catching these diseases
LO [ State the precautions which must be taken to ensure that dise ase carrying insects are not transported X
between areas
040 02 03 04 Intoxication
Tobacco
LO | State the harmful effects of tobacco on: X
- The respiratory system
- The cardio -vascular system
- The ability to resist hypoxia
- The ability to tolerate g forces
- Night vision
Caffeine
LO |Indicate the level of caffeine dosage at which performance is degraded X
LO |Besides coffee, indicate other beverages containing caffeine X
Alcohol
LO | State the maximum acceptable limit of alcohol for flight crew X
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LO | State the effects of consuming alcohol on: X

- Ability to reason

Inhibitions and self control

Vision

Sense of balance and sensory illusions
Sleep patterns

- Hypoxia
LO | State th e effects alcohol may have if consumed together with other drugs X
LO List the signs and symptoms of alcoholism X
LO |List the factors which may be associated with the development of alcoholism X
LO|Define the O6unitd of al c o heelimnatiordratesfitora theblooda ppr ox i mat X
LO | State the maximum daily and weekly intake of units of alcohol which may be consumed without causing X

damage to organs and systems in the body

Drugs and self -medication

LO | State the dangers associated with the use of non -prescription drugs X

LO | State the side affects of common non prescription drugs used to treat colds, flu, hay fever and other X
allergies especially medicines containing anti - histamine preparations

LO |Interpret the rules relevant to using d rugs (prescriptive or not prescriptive) that the pilot has not used X
before.

LO(l nt erpret the gener al rule that o6if a pilot is so unwell X

should consider him/herself unfit to fly

Toxic materials

LO | List those materials present in an aircraft which may, when uncontained, cause severe health problems X

LO |List those aircraft component parts which if burnt may give off toxic fumes X
040 02 03 05 Incapacitation in flight

LO | State that incapacitati  on is most dangerous when its onset is insidious X

LO |List the major causes of in  -flight incapacitation. X
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LO |Explain coping methods and procedures X
040 03 00 00 BASIC AVIATION PSYCHOLOGY
040 03 01 00 Human information processing
04003010 1 [Attention and vigilance
LO|Di fferenti ate between oOattentiond and O6vigilanced X
LOIDi f ferenti ate between O0Oselectedd and o6di videdd attenti or X
LO|Defi ne 6hypovigil ancebd X
LO |Identify the factors which may affect the state of vigilance X
LO|List the factors that may forestall hypo vigilance during flight X
LO |Indicate signs of reduced vigilance X
LO |Name factors that affect a person's level of attention X
040 03 01 02 Perception
LO [Name the basis of the perceptual process. X
LO|Descri be the mechani sm of p-epdép@Pptiopn dodwhdt pomcess) X
LO |lllustrate why perception is subjective and state the relevant factors which influence interpretation of X
perceived information
LO | Describe some basic perceptual illusions X
LO [l lustrate some basic perceptual concepts X
LO |Give examples where perception plays a decisive role in flight safety X
LO | Stress how persuasive and believable mistaken perception can manifest itself both on an individual and a X
group
040 03 01 03 Mem ory
LO |Explain the link between the types of memory (to include sensory, working/short term and long term X
memories)
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LO

Describe the differences between the types of memory in terms of capacity and retention time

LO

Justify the importance of sens ory store memories in processing information

LO

State the average maximum number of separate items that may be held in working memory.

LO

Stress how interruption can effect the short -term/working memory

LO

Give examples of items that are import ant for pilots to hold in working memory during flight.

LO

Describe how the capacity of the working memory store may be increased.

LO

State the sub -divisions of long term memory and give examples of their content

LO

Explain that skills are kept primarily in the long term memory

LO

Explain amnesia and how it effects memory

LO

Name the common problems with both the long and short -term memories and the best methods to try and
counter -act them

><><><><><><><><><><E;_U

040 03 01 04

Response selection

Learning principles and techniques

LO

Explain and distinguish between the following basic forms of learning:
- Classical and operant conditioning (behaviouristic approach)
- Learning by insight (cognitive approach)
- Learning by imitating (mod eling)

LO

Find pilot related examples for each of these learning forms

LO

State factors which are necessary for and promote the quality of learning

LO

Explain ways to facilitate the memorisation of information by the following learning tech niques :

- Mnemonics
- Mental training

LO

Describe the advantage of planning and anticipation of future actions

-Define the term 6skill sbd
- State the 3 phases of learning a skill (ANDERSON)
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LO Explain the term 'motor ~ -programme' or 'mental schema' X
LO | Describe the advantages and disadvantages of mental schemata X
LO E'xpla'in the model by Rasmussen which describes the guidance of a pilot's behaviour in different X
situations
LO | State possible problems or risks associated w ith skill -based, rule -based, and knowledge -based behaviour X
LO | Explain the following phases in connection with the acquisition of automated behaviour X
- Cognitive phase
- Associative phases
- Automatic phase
Motivation
LO | Define motivation o
LO | Explain the influences of different levels of motivation on performance taking into consideration task difficulty X
LO|IExpl ain the O6Model of Human Needsd6 (Masl ow) and relate th X
LO | Explain the relationship between moti vation and learning X
LO [Explain the problems of over  -motivation especially in the context of extreme need of achievement X
040 03 02 00 Human error and reliability
040 03 02 01 Reliability of human behaviour
LO |[Name and explain factors which influence human reliability X
040 03 02 02 Mental models and situation awareness
LO | Define the term 'situation awareness' X X
LO |List cues which indicate the loss of situation awareness and name the steps to regain it X X
LO |List factors whichinf | uence oneb6s Situation Awareness both positiyvy X X
importance of Situation Awareness in the context of flight safety
LO | Define the term 'mental model' in relation to a surrounding complex situation X X
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LO |Describe the advantage/disadvantage of mental models X X

LOI[Expl ain the relationship between personal 6ment al model g X X
040 03 02 03 Theory and model of human error

LO|Define the term 6erroro X X

LO |Explain the conceptof t he &éerror chai no X X

LO | Differentiate between an isolated error and an error chain X X

LO | Distinguish between the main forms/types of errors (i.e. slips, faults, omissions and violations) X X

LO | Discuss the above errors and their relevance in -flight X X

LO | Distinguish between an active and a latent error and give examples X X
040 03 02 04 Error generation

LO | Distinguish between internal and external factors in error generation X X

LO |Identify possible sources of internal error generation X X

LO | Define and discuss the two errors associated with motor programmes X X

LO |List the three main sources for external error generation in the cockpit X X

LO | Give examples to illustrate the following factors in external error generation in the cockpit: X X

- Ergonomics
- Economics
- Social environment

LO | Name major goals in the design of human centred man -machine interfaces X X

LO | Define the term 'error tolerance' X X

LO |List (and describe) strategies which are used to reduce human erro r X X
040 03 03 00 Decision making
040 03 03 01 Decision - making concepts
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LO | Define the term 'deciding' and 'decision making' X X
LO | Describe the major factors on which a decision -making should be based during the course of a flight X X
LO |Describe the main human attributes with regard to decision making X X
LO | Discuss the nature of bias and its influence on the decision making process X X
LO | Describe the main error sources and limits in an individual's decision making mechanism X X
LO | State th e factors upon which an individual's risk assessment is based X X
LO [Explain the relationship between risk assessment, commitment, and pressure of time on decision making X X
strategies
LO | Describe the positive and negative influences exerted by other group members on an individual's decision X X
making process
LO | Explain the general idea behind the creation of a model for decision making based upon: X X
- definition of the aim
- collection of information
- risk assessment
- devel opment of options
- evaluation of options
- decision
- implementati on
- consequences
- review and feedback
040 03 04 00 Avoiding and managing errors: cockpit management
040 03 04 01 Safety awareness
LO |Justif y the need for being aware of not only one's own performance but that of others before and during X X
a flight and the possible consequences and/or risks

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.

Page 91 of 239




NPA 2011-16 21 Sep 2011

Syllabus Syllabus and Learning Objectives IR IR (A)
Reference Al A2

LO |stress the over -all importance of constantly and positively striving to monitor for errors and t hereby X X

maintaining situation awareness

040 03 04 04 Communication

LO | Explain the function of 'information’ X

LO | Define the term 'communication' X

LO | List the most basic components of interpersonal communication X

LO |Explain the advantages  of two -way communication as opposed to one -way communication X

LO |Explain the statement by Watzlawick "One cannot not communicate." X

LO | Distinguish between verbal and non -verbal communication X

LO |Name the functions of non  -verbal communication X

LO |Describe general aspects of non -verbal communication X

LO | Describe the advantages/disadvantages of implicit and explicit communication X

LO | State the attributes and possible problems of using 'professional’ language X

LO [Name and explain major obst acles to effective communication X

LO | Give examples of aircraft accidents arising from poor communications X

LO | Explain the difference between intra and interpersonal conflict X

LO | Describe the escalation process in human conflict X

LO | List typical consequences of conflicts between crew members X
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LO | Explain the following terms as part of communication practice in regard to preventing or solving conflicts X
- Inquiry
- Active listening
- Advocacy
- Feedback
- Metacommunicati on
- Negotiation
040 03 05 00 Human behaviour
040 03 05 01 Personality, attitude and behaviour
LO [Describe the factors which determine an individual's behaviour X
LO | Define and distinguish between personality, attitude, and behaviour X
LO | State the origin of personality and attitudes X
LO | State that with behaviours good and bad habits can be formed X
LO [Explain how behaviour is generally a product of personality and attitude X
LO |Discuss some effects that personality and attitudes m ay have on flight crew performance X
040 03 05 02 Individual differences in personality and motivation
LO | Describe the individual differences in personality by the mean of a common trait model (e.g.Eysenck's X
personality factors) and use it to describe todayds ideal pil ot
Self - concept
LO |Define the term 'self  -concept' and the part it plays in any change of personality X
LO |Explain how a self - concept of under -confidence may lead to an outward show of aggression and self X

assertiveness
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Self-discipline

LO |Define 'self -discipline' and justify its importance for flight safety X
040 03 06 00 Human overload and underload
040 03 06 01 Arousal

LO | Explain the term 'arousal' X

LO | Describe the relationship between arousal and performa nce X

LO | Explain the circumstances under which underload may occur and its possible dangers X
040 03 06 02 Stress

LO |Explain the term ‘homeostasis' X

LO | Explain the term 'stress'. Why is stress a natural human reaction X

LO | State thatthe physi ol ogi c all response to stress is generated by t X

LO | Describe the function of the autonomic nervous system (ANS) in stress response X

LO |Explain the biological reac tion to stress by means of the general adaptation syndrome (G AS) X X

LO |Explain the relationship between arousal and stress X

LO | State the relationship between stress and performance X

LO | State the basic categories of stressors X

LO |List and discuss the major environmental sources of stress in the cockpit X

LOIDi scuss the conepmitnto& wibtrhearkegards to stress, overl oad X

LO |Name the principal causes of domestic stress X

LO | State that the stress experienced as a result of particular demands varies between individuals X

LO | Explain the factors which lead to differences in the levels of stress experienced by individuals X

LO | List factors influencing the tolerance of stressors X

LO | Explain a simple model of stress X
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LO | Explain the relationship between stress and anxiety X

LO | Describe the effects of anxiety on human performance X

LO | State the general effect of acute stress on the human system X

LO | Name the 3 phases of the GAS X X

LO [ Name the symptoms of stress relating to the different phases of the GAS X X

LO | Describe the relationship between stress, arousal and vigilance X

LO | State the general effect of chronic stress on the human system X

LO | Explain the differences between psychological, psychosomatic and somatic stress reactions X

LO [ Name typical common ph  ysiological and psychological symptoms of human overload X

LO | Describe effects of stress on human behaviour X

LO | Explain how stress is cumulative and how stress from one situation can be transferred to a different situation X X

LO | Explain how succes sful completion of a stressful task will reduce the amount of stress experienced when a X X

similar situation arises in the future

LO | Describe the effect of human under/overload on effectiveness in the cockpit X X

LO | List sources and symptoms of human un derload X X
040 03 06 05 Fatigue and stress management

LOIExpl ain the term O6fatigued and differentiate between t hc¢ X

LO |Name causes for both types X

LO | Identify symptoms and describe the effects of fatigue X

LO |List strategi es which prevent or delay the onset of fatigue and hypovigilance X

LO |List and describe coping strategies for dealing with stress factors and stress reactions X

LO |Distinguish between short  -term and long -term methods of stress management X

LO |Give ex amples of short term methods of stress management X
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LO |Give examples of long -term methods of coping with stress X
040 03 07 00 Advanced cockpit automation
040 03 07 01 Advantages and disadvantages
LO | Define and explain the basic concept of autom ation X X
LO | List the advantages/disadvantages of automation in the cockpit in respect of level of vigilance, attention, X X
workload, situation awareness and crew coordination
LO | State the advantages and disadvantages of the two components of the man -machine system with regard X X
to information input and processing, decision making, and output activities
LO|[Expl ain the o6ironies of automati oné X X
LO |Give examples of methods to overcome the disadvantages of automation X X
040 03 07 02 Automation com placency
LO | State the main weaknesses in the monitoring of automatic systems X X
LO | Explain the following terms in connection with automatic systems: X X
- Passive monitoring
- Blinkered concentration
- Confusion
- Mode awareness
LO |Give examples of actions which may be taken to counteract ineffective monitoring of automatic systems X X
LO|Defi ne 6compl acencyo X X
040 03 07 03 Working concepts
LO |Summarise how the negative effects of automation on pilots may be alleviated X X
LO |Interpret the role of automation with respect to flight safety X X
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LO |Describe the mean vertical distribution of tempera ture up to 20 km X

LO [Mention general causes of the cooling of the air in the troposphere with increasing altitude X

LO |Calculate the temperature and temperature deviations at specified levels X
050 01 02 03 Transfer of heat

LO |Explain how local ¢ ooling or warming processes result in transfer of heat X

LO | Describe radiation X

LO |Describe solar radiation reaching the earth X

LO |Describe the filtering effect of the atmosphere on solar radiation X

LO | Describe terrestrial radiation X

LO |Explain how terrestrial radiation is absorbed by some components of the atmosphere X

LO |Explain the greenhouse effect due to water vapour and some other gases in the atmosphere X

LO |Explain the effect of absorption and radiation in connection with clouds X

LO |Explain the process of conduction X

LO |Explain the role of conduction in the cooling and warming of the atmosphere X

LO |Explain the process of convection X

LO | Name situations in which convection occurs X

LO |Explain the process of advection X

LO [ Name situations in which advection occurs X

LO |Describe transfer of heat by turbulence X

LO |Describe transfer of latent heat X
050 01 02 04 Lapse rates

LO |Describe qualitatively and quantitatively the temperature lapse rates of the troposphere X X

(mean value 0.65°C/100 m or 2°C/1000 ft and actual values)

050 01 02 05 Development of inversions, types of inversions
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LO |Describe development and types of inversions X X
LO |Explain the characteristics of inversions and of an isothermal layer X X
LO |Explain the reasons for the formation of the following inversions:
- ground inversion (nocturnal radiation / advection), subsidence inversion, frontal inversion, inversion X X
above friction layer, valley inversion
- tropopause inversion
050 01 02 06 Temperature near the earthoés surface, surface effects, ¢
effect of wind
LO|[Descri be how the temperature near the earthds surface i g X X
LO |Explain the cooling an  d warming of the air on the earth or sea surfaces X X
LO |Sketch the diurnal variation of the temperature of the air in relation to the radiation of the sun and of the X X
earth
LO |Describe qualitatively the influence of the clouds on the cooling and warm ing of the surface and the air X X
near the surface
LO |- Distinguish between the influence of low or high clouds, thick or thin clouds X X
LO |Explain the influence of the wind on the cooling and warming of the air near the surfaces X X
050 01 03 00 Atmo spheric pressure
050 01 03 01 Barometric pressure, isobars
LO |Define atmospheric pressure X X
Lo | List the units of measurement of the atmospheric pressure used in aviation (hPa, inches) (Refer to 050 10 X X
01 01)
LO |Describe the principle of the b arometers (mercury barometer, aneroid barometer) X
LO | Describe isobars on the surface weather charts X X
LO | Define high, low, trough, ridge, wedge, col X X
050 01 03 02 Pressure variation with height, contours (isohypses)
LO |Explain the pressure var iation with height X X

TE.RPRO.00034 -002© European A viation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA -Internet/Intranet.

Page 99 of 239




NPA 2011-16 21 Sep 2011
Syllabus Sy llabus details and associated Learning Objectives IR IR (A)
reference Al A2
LO |Describe qualitatively the variation of the barometric lapse rate X X
Note: The average value for the barometric lapse rate near mean sea level is 27 ft (8 m) per 1 hPa, at
about 5500 m/AMSL is 50 ft (15 m) per 1 hPa
LO [Describe and interpret contour lines (isohypses) on a constant pressure chart (Refer to 050 10 02 03) X X
050 01 03 03 Reduction of pressure to mean sea level, QFF
LO |Define QFF X X
LO |Explain the reduction of measured pressure to mean sea level, QFF X X
LO [Mention the use of QFF for surface weather charts X X
050 01 03 04 Relationship between surface pressure centres and pressure centres aloft
LO [lllustrate with a vertical cross section of isobaric surfaces the relationship between surface pressure X X
systems and upper air pressure systems
050 01 04 00 Air density
050 01 04 01 Relationship between pressure, temperature and density
LO |Describe the relationship between pressure, temperature and density X X
LO |Describe the vertical variati on of the air density in the atmosphere X X
LO |Describe the effect of humidity changes on the density of air X X
050 01 05 00 ICAO Standard Atmosphere (ISA)
050 01 05 01 ICAO Standard Atmosphere
LO |Explain the use of standardised values for the atmosphere X X
LO |List the main values of the ISA (mean sea level pressure, mean sea level temperature, the vertical X X
temperature lapse rate up to 20 km, height and temperature of the tropopause)
LO |Calculate the standard temperature in degree Ce Isius for a given flight level X X
LO |Determine a standard temperature deviation by the difference between the given outside air temperature X X
and the standard temperature
050 01 06 00 Altimetry
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Note: The following rules shall be considered for altimetry cal culations:
a. All calculations are based on rounded pressure values to the nearest lower hPa
b. The value for the barometric lapse rate near mean sea level is 27 ft (8 m) per 1 hPa
c. To determine the true altitude/height the following rule of thumb, calle d the "4% -rule", shall be
used: the altitude/height changes by 4% for each 10°C temperature deviation from ISA
d. If no further information is given, the deviation of outside air temperature from ISA is considered to
be constantly the same given value in t he whole layer
e. The elevation of the airport has to be taken into account. The temperature correction has to be
considered for the layer between ground and the position of the aircraft
050 01 06 04 Effect of accelerated airflow due to topography
LO | Describe qualitatively how the effect of accelerated airflow due to topography (Bernoulli effect) affects X X
altimetry
050 02 00 00 WIND
050 02 01 00 Definition and measurement of wind
050 02 01 01 Definition and measurement
LO |Define wind X
LO | State the units of wind direction and speed (kt, m/s, km/h) X
LO |Explain how wind is measured in meteorology X
050 02 02 00 Primary cause of wind
050 02 02 01 Primary cause of wind, pressure gradient, coriolis force, gradient wind
LO |Define t he term horizontal pressure gradient X
LO |Explain how the pressure gradient force acts in relation to the pressure gradient X
LO |Explain how the coriolis force acts in relation to the wind X
LO |Explain the development of the geostrophic wind X
LO [Indicate how the geostrophic wind flows in relation to the isobars/isohypses in the northern and in the X
southern hemisphere
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050 02 04 01 Anabatic and katabatic ~ winds, mountain and valley winds, venturi effects, land and sea breezes
LO |Describe and explain anabatic and katabatic winds X X
LO |Describe and explain mountain and valley winds X X
LO | Describe and explain the venturi effect, convergence in valleys a nd mountain areas X X
LO |Describe and explain land and sea breezes, sea breeze front X X
050 02 05 00 Mountain waves (standing waves, lee waves)
050 02 05 01 Origin and characteristics
LO |Describe and explain the origin and formation of mountain wa ves X X
LO | State the conditions necessary for the formation of mountain waves X X
LO |Describe the structure and properties of mountain waves X X
LO |Explain how mountain waves may be identified by their associated meteorological phenomena X X
05002 06 00 |Turbulence
050 02 06 01 Description and types of turbulence
LO |Describe turbulence and gustiness X X
LO |List common types of turbulence (convective, mechanical, orographic, frontal, clear air turbulence) X X
050 02 06 02 Formation and location o f turbulence
LO |Explain the formation of convective turbulence, mechanical and orographic turbulence, frontal turbulence, X X
clear air turbulence  (Refer to 050 02 06 03)
LO | State where turbulence will normally be found (rough ground surfaces, relief, inversion layers, CB, TS X X
zones, unstable layers)
050 02 06 03 Clear Air Turbulence (CAT): Description, cause and location
LO |Describe the term CAT X
LO |Explain the formation of CAT (Refer to 050 02 06 02) X
050 02 07 00 Jet streams
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050020 701 Description
LO |Describe jet streams X
LO | State the defined minimum speed of a jet stream X
LO | State typical figures for the dimensions of jet streams X
050 03 00 00 THERMODYNAMICS
050 03 01 00 Humidity
050 03 01 01 Water vapour in the a  tmosphere
LO | Describe humid air X X
LO |Describe the significance for meteorology of water vapour in the atmosphere X X
LO |Indicate the sources of atmospheric humidity X X
050 03 01 02 Mixing ratio
LO | Define mixing ratio, saturation mixing ratio X
LO [Name the unit used in meteorology to express the mixing ratio (g/kg) X
LO |Explain the factors influencing the mixing ratio X
LO [Recognise the lines of equal mixing ratio on a simplified diagram (T,P) X
LO | Define saturation of air by water vapour X
LO [lllustrate with a diagram (T, mixing ratio) the influence of the temperature on the saturation mixing ratio, X
at constant pressure
LO |Explain the influence of the pressure on the saturation mixing ratio X
Note: A simplified diagram (T,P) cont ains
- on the x -axis temperature (T)
- on the y -axis height corresponding to pressure (P)
The degree of saturation/mixing ratio, stability/instability are shown as functions of temperature change
with height (as lines or curves in the diagram)
0500301 03 [Temperature/dew point, relative humidity
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LO

Define dew point

LO

Recognise the dew point curve on a simplified diagram (T,P)

LO

Define relative humidity

X | X [ X

LO

Explain the factors influencing the relative humidity at constant pressure

LO

Explain the diurnal variation of the relative humidity

LO

Describe the relationship between relative humidity, the amount of water vapour and the temperature

LO

Describe the relationship between temperature and dew point

X | X | X [ X | X | X |[X

LO

Estimate the relative humidity of the air from the difference between dew point and temperature

x

050 03 02 00

Change of state of aggregation

050 03 02 01

Condensation, evaporation, sublimation, freezing and melting, latent heat

LO

Define condensation, evapora  tion, sublimation, freezing, melting and latent heat

LO

List the conditions for condensation / evaporation

LO

Explain the condensation process

LO

Explain the nature of and the need for condensation nuclei

LO

Explain the effects of condensat ion on the weather

LO

List the conditions for freezing / melting

LO

Explain the process of freezing

LO

Explain the nature of and the need for freezing nuclei

LO

Define supercooled water (Refer to 050 09 01 01)

LO

List the conditions for sublimation

LO

Explain the sublimation process

LO

Explain the nature of and the need for sublimation nuclei

LO

Describe the absorption or release of latent heat in each change of state of aggregation

X | X | X [ X | X |[X|X|X
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LO |Explain the influence of atmospheric pressure, the temperature of the air and of the water or ice on the X
changes of state of aggregation
LO [lllustrate all the changes of state of aggregation with practical examples X
050 03 03 00 Adiabatic processes
050 03 03 01 Adiabatic processes, stability of the atmosphere
LO |Describe the adiabatic processes X
LO |Describe the adiabatic process in an unsaturated rising or descending air particle X
LO |- Explain the variation of temperature with changing altitude X
LO |- Explain the chang es which take place in relative humidity with changing altitude X
LO |- Use the dry adiabatic and mixing ratio lines on a simplified diagram (T,P) for a climbing or descending X
air particle
LO |Describe the adiabatic process in a saturated rising or d escending air particle X
LO |- Explain the variation of temperature with changing altitude X
LO |- Explain the difference in temperature lapse rate between saturated and unsaturated air X
LO |- Explain the influence of different air temperatures on the temperature lapse rate in saturated air X
LO |- Use the saturated adiabatic lines on a simplified diagram (T,P) for a climbing or descending air particle X
LO |- Find the condensation level, or base of the clouds on a simplified diagram (T,P) X
LO |Explain the static stability of the atmosphere with reference to the adiabatic lapse rates X
LO | Define qualitatively and quantitatively the terms stability, conditional instability, instability and indifferent X
(neutral)
LO |Explain with a sketch  on a simplified diagram (T,P) the different possibilities of atmospheric stability: X
absolute stability, absolute instability, conditional instability and indifferent
LO [lllustrate with a sketch of the adiabatic lapse rates and the vertical temperature profile of the atmosphere X
the effect of an inversion on the vertical motion of air
LO [lllustrate with a schematic sketch of the saturated adiabatic lapse rate and the vertical temperature X
profile the instability inside a cumuliform cloud
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