Learning Center Courses

1

instrument Proficiency Check Review Guide

Course Notes



L Learning Center Courses

wo (Instrument Proficiency Check Review Guide

e b

|:: QHFEE R |':-|'II:-' e 1 g ; é é ﬁ I ﬁ R arr f. oW

MNavigation

Preview
Course Exam

introduction

Overview

Flying light aircraft in instrurment meteorological conditions (IMC) requires
you to be at the top of your game.  This course offers a structured guide
to reviewing IFR rules and procedures for each major phase of fight:
prefight planning, taxiftakeoff, departure, en route IFR, arrival, and
approach.,  You will meed to read the rerommiendad portians of the
requiations and the Aaronautica’ femation Manuzl ae wall a5 the relstes
mediz materals, for the qus.

You will find course notes in the review section, as well as “related media® material throughout the
course that you will need to download and review, The course software tracks your progress with
checkmarks displayed for each chapter you complete, and you ray stop and start at your

cofvenience, To receive Wings credit, howewer, you will need to take the guiz in a single session,
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Prefiight Planning for IFR

Preflighting the Pilot

Practice is essential, To ensure gawzrae? IFR proficiency, 14 CFR 61,57
permits you to act as pilot-in-cormrmand (PIC) under IFR anly if you have
practiced several fundarmental procedures within the past 6 calendar
+-PILOT LOG I'I'IIIIr'IthS .

Before flying IFR, ensure that you have logged:

* At least siv instrument approaches;
* Holding procedures; and
* Intercepting J tracking courses through the use of navigation systems,

If you do not meet these requirernents in the prescribed time, or within 6 calendar months
afterward, you will need to pass an instrument proficiency check (IPC) with a flight instructor
before you can act as PIC under IFR.,

Because instrument flying is very dernanding — espedially in single pilot IFR — your preflight process
should also include a review of your fithess for fight (AIM 8-17,

Preflighting the Aircraft

= To be legal for fight under IFR, 14 CFR 91.205(d) states that the aircraft must have
W c=rtain instruments and equipment, with all required inspections. One way to

" i rernernber the additional itemns required for IFR is to think 0 terms of what you need
to aviate, navigate, and communicate.

Aviate:
» Artificial hotizon (pitch and banlk indicator)
Rate-of-turn indicator or a separate attitude indicator
Slip-skid indicator
Altirmeter adjustable for barometric pressure (accurate within +/- 75 feet of field elevation)
Fuel (45 minute reserve for airplanes; 30 minute reserve for helicopters, per 14 CFR 91,167

Mavigate:

* Direction (heading) indicator
Clock displaying hours, minutes, and seconds
YWiOR, (checked within 30 days) 14 CFR 91,171
Altimeter fpitot-static systern checks (14 CFR 91.411)
Mavigational equiprnent for facilities to be used

Communicate;

Twio-way radio communications
Generator or alternator,
Transponder (14 CFR 91.415)
ELT (14 CFR 91.207)

L L
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Prefiight Planning for IFR

IFR Environment

The regulations (14 CFR 91.102% dermand that you become familiar with "al" available information
biefore an IFR fight, The “related media” docurnents below offer tips on
evaluating weather in terms of persanal minimums and aircraft capaility.

You must also ensure compliance with rules such as the alternate
requirernent, For airplanes, you do not have to file an alternate it these
conditions exist at ETA + 1 howr:

* At least 2,000 ceiling
* At least 3 smovisibility

If an alternate is required, weather reports/forecasts must show that the weather conditions at the
ETA will be above the prescribed altternate rminimumns for the airport, I the airport does not have
alternate minirmums, then the weather must be forecast to be:

* Ceiling 600 and visibiity 2 s for precision approach,
* Ceiing 800 and wisibility 2 sm for non-precision approach.

For freficapters, an alternate is not required if these conditions exist at ETA £ 1 hour:

* At least 1,000 ceiling or 400° above the lowest applicable approach minirnuns (whicheyer is
highier )
* At least 2 smvisibility

If an alternate is required:

* Cgiling 200" abowe the minirmurns for the approach being fiown
* 1 sm wvisibility (but never less than the visibility for the approach being flowen)

Refated Madia for Hhis Section

. | Developing Personal Minimums

‘| f,2 Personal Minimums MayJun0s.pdf (1,15 ME)
. | Personal Minimums Worksheet

dil| 6,2 Personal Minimurns Worksheet,pdf (35,26 KB)
. | Weather Decision-Making for GA Pilots
= | 6.5 W Decision-Making JulfugOs,pdf (175,59 KE)
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IFR Clearance, Taxi, and Takeolff

IFR Clearance

: To operate an aircraft in controlled airspace under IFR, you must file an IFR fight plan;
- and receive an appropriate ATC clearance (14 CFR 91,1730, Knowing what to expect
; rmakes it easier to copy a clearance carrectly and efficiently, One way to remermber
b { . the components of an ATC dearance for IFR is CRAFT:

Clearance limit

Route

Altitude

Frequency for departure
Transponder code

Except in an emergency, you must fly in accordance with your ATC clearance unless you request
and receive an amended clearance (14 CFR 91,1237,

L B

Refated Madia for this Section

. | sample IFR Clearance,/Flight Log
4| CRAFT & IFR Flight Log.odf (12,02 KB)

IFR Taxi

Regulations (14 CFR 91.21) prohibit operation of any pottable electronic device (PED) on aircraft
operated under IFR unless you are certain that they will not interfere with your aircraft's
cormmunication and navigation systems,

Taxitg during low visibility conditions (especially if operating frorm a large and/or
urfarniliar airport) can be a challenge, our review of taxi procedures should include
AIM 4-3-18 (taxing), 4-3-19 (taxi during lowe visibility, 8IM 2-1-19 (taxiway lights),
ancd AIM 2-3 (airport marking aids and signs), especially AIM 2-3-4 (taxiway

rmarkings), A good practice is to review tax diagrams for airports of intended wse during your
prefight planning process.

Related Media for ifvs S5ection
=, | Taxiway Diagram
Yad | Tai diagram, pdf (57,93 KE)

IFR Takeoff

If you are operating under 14 CFR part 91, it is true that you can legally depart in
zero-zero conditions — but legal does not mean that such operations are smart!
Set and follow personal minirnumms, and remernber that highly trained professional
crewys cannot even atternpt an IFR departure unless conditions are atfabove IFR
weather takeoff minimunms for that airport,

AIM 5-2-5 outlines procedures for IFR departure from a non-towered airport,




IFR Clearance & Flight Log

C
R
A climb/maintain expect minutes after departure
F
T
Release time: Void time: Time now:

Altitude Heading Frequency
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IFR Departure

Instrument Departure Procedures

Unless otherwise stated, obstacle clearance for all departure procedures
(SI0s and CODPs) is based on assurnptions that the aircraft will;

* ross the departure end at least 35 feet above departure end elevation;
* Climb to 400 feet above ranway departure end elevation before turning;
* Maintain climb gradient = 200 o until reaching minirmurm IFR altitude,

Mever assume that your aircraft can meet the required climb gradient! Alvays check the
performance data in the pilot's operating handbook (POH) or aircraft flight manual (AFM) to ensure
that you can meet these requirements,

SIlDs

Standard Instrument Departures {(SIDs) are ATC procedures designed for systemn
erhancernent and to reduce pilotfcontraller workload, They are printed in graphic form, and they
provide both obstruction clearance and a transition from the terminal area to the en route
structure,

You nieed to an ATC clearance to use a SID. (AIM 5-2-7)

ODPs

Obstacle Departure Procedures {ODPs) provide obstruction clearance
via the least onerous route from the terminal area to the en route
structure, They may be flown without an explicit ATC clearance,

i Important points from AIM 5-2-7;

* Do gmot assume that “cleared as fled” or *cleared direct 0" a fix means that you will be clear
of terrain andfor obstacles without using the COP,

* Do motassume that such a clearance prohibits you from wsing the published O0OP., In fact,
ATC assumes that you will use a published CDP when departing from a non-towered airport,
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Enroute IFR

Communications

= Always monitor the assigned ATC frequency while flying IFR in controlled
airspace (14 CFR 91,1337,

&5 described in AIM 5-3-2, reports to ATC, when reguired, should include time
and altitude of passing each designated reporting point, any unforecast
weather conditions, or any other information relating to safety of fight (e.g.,
equiprment ralfunctions).

Altitudes
Eoth rules and procedures spel out expectations for en route IFR altitudes:

* Maintain the altitude assigned by ATC (14 CFR 19.179),

* In uncontrolled airspace belowe 18,000 MSL, though, wuse odd thousands on a magnetic
course between 0-179, and even thousands on a magnetic course between 180-359, (14
CFR 91.179)

* Stay at least 2,000 feet above the highest obstacle within a horizontal distance of 4 nautical
miles from the course to be flown in rmountainous terraing or 1,000 feet §
above the highest obstacle within a horizontal distance Df 4 nautn:al
riles from the couwrse to be flown in non-rmountainous terrain, (14 CFR
91,177

* If both a ME& and a MOCL are prescribed for a particular route or route
segment, you may operate below the MES down to, but not below,
thie MOCA, when within 22 nm of the YOR concerned.
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Enroute IFR

Holding

IFR. pilots need a thorough understanding of holding procedures,  &IM 5-3-7 provides extensive
detail, but the basics are as follows:
* If ATC wants you to hald at a fix with a charted holding pattern, the controller may simply
instruct you to bold *as published,”
* If ATC wwants you to hold at a fix where the pattern is not charted, holding instructions will
inchude the following:
* Direction of halding (i.e., N, NE, E, SE, etc)
Holding fix
Radial, course, beating, airway, ar route on which yow are to hold
Leg length (if OME ar RMAY is to be used)
Direction of turn if left turns are to be made
Expect further clearance (EFC) time.

* Reduce speed when you are 3 minutes ar less from a clearance limit,
* Report time and altitude/fight level when you reach the holding fis,
* When holding at a2 WOR, turn to the outbound leg at reversal of the toffrom indicator,

L B

Related Media for s Seclion

3. | Holding Pattern Summary
“d | Holding Pattern Summary.pdf (15,56 KB)




HOLDING

Example:

Anatomy of a Holding Pattern Components of hold:
HOLDING SIDE _ _ _
020 eDirection from fix
w
2 ou % Holding fix
§ Parallel INBOUND 8 eHolding course
s B 270 . 9 eLeg length
8 Teardrop Direct 3 ) )
& NON-HOLDING SIDE 3 <Direction
200 I | -Altitude
*EFC time

Skills Needed for Holding:
1.

Draw the pattern correctly:

. . Parallel
When holding at a VOR, the number given

is the OUTBOUND course heading.

*Hold EAST of the
<ARMEL VORTAC on the
+090 radial
eone-minute legs
e(standard is right)
eAltitude

<EFC at 0040

020

INBOUND course heading is its reciprocal.
Determine the appropriate entry. 200
Prepare to enter the hold:

Slow to holding speed within 3 min of holding fix

Enter the hold.

Turn - Time* - Twist (inbound) - Throttle - Talk**
Establish and maintain appropriate lateral spacing. FROM

Use proper WCA to correct for wind drift.

TeardrV

270

Direct

TO

When outbound, triple inbound drift correction.
*Timing: Inbound - wings level; 1 minute to fix is goal
Outbound - abeam or wings level, whichever

occurs later. Adjust as needed.

A
0

A

270

If lateral spacing is proper, needle will be

**Talk: Report holding pattern entry and exit to ATC.

“dead”

on the side of the case when the

inbound turn begins. Needle should begin to
move within 45 degrees of inbound course. If
no movement, stop inbound turn at 45 angle

Using HI to Visualize Entry:

=Mentally draw 70 degree line - to
right for right patterns; to left for left
patterns.

*Visualize sectors and determine
proper entry.

230
l 340
120

230

P 300

160

and wait until needle begins to move.
needle leaves side of case before 45 degree
point, continue standard rate turn and then
correct into the needle.

If
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Enroute IFR

En route Weather

= Aviation weather (along with traffic, airspace, and other information)
may be displayed in the cockpit through wuse of *Flight Information
Service” (FIS) datalink (&IM 7-1-11), which is more commonly kbhow as
& “datalink.”

Datalink can be a very valuable tool, but you must be aware of its
lirnitations. Because of time delays, use datalink weather images only for

- == ctrateqic guidance - mever for dose-in tactical avoidance of adverse
weather, Become fam|l|ar with the coverage limitations for the system inuse,  Finally, ensure that
the products used conform to FALMWS standards, and know how information bas been modified
by service providers,

another source of infight weather information is the En Route Flight Advisory Service (EFAS),
addressed as "Flight Watch," Reviews AIM 7-1-5 for basic information on Flight Watch services,

Two weather hazards of particular concern to IFR pilots are thunderstorms and icing,  As described
in the related media articles belowe, there have been some major changes in how ATC facilities
report convective weather, Be sure to review these changes, which are detailed in AIM 7-1-15,
For information related to icing, review AIM 7-1-22, MNOAL's Sviation Digital Data Service (8005
wwehsite also includes information and tools to belp you avoid icing conditions.,

’E YWeather Radar Echoes
Y| \Weather Radar Echoes.pdf (417,97 KB)
il | Thunderstorm Avoidance
#d | Thunderstormn &voidance.pdf (572,02 KB)
IE YWeather Decision-Making
Y| 6,3 W Decision-Making Julaugis.pdf (175,59 KE)
. | ADDS Brochure
4sd | aDDS Brochure,pdf (285,57 KB)

En route Emergencies

Report arny malfunction of navigational, approach, or communication eguiprment to ATC, (14 CFR
91,187 Be sure to tel ATC whether your ability to operate IFR in the system iz impaired, and
state the nature and extent of any assistance needed,

If you experience two-way radio cormunications failure when operating under IFR, 14 CFR 91,185
provides the following instructions:

* In YFR conditions, remain YFR and land as soon as practicabile,

* In IFR conditions, continue the flight according to the graphic below:

Refated Media for this Section

.| JFR Lost Comm Procedures
4i|  Losk Comn Graphic.pdf (12,57 KB)

10
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instrumeant Arrival

Allin the STARS

& standard terminal arrival procedure (STAR) is an IFR arrival route
established to simplify clearance procedures and facilitate transition
between en route and instrurnent approach procedures,

| As ol reviesw AIM S5-4-1, pay special attention to some of the nuances
of navigating a STAR,

For example:
> Altitudes and speeds listed on the STAR as "expect” are only for planning purposes and
should not be flowen unless verbally assigned by ATC,
* Wwhen flying a STAR, maintain the last assigned altitude unlessfuntil ATC clears you to
“descend via” the arrival. The "descend wia" cearance authorizes you to navigate the STAR
bioth laterally and wertically,

To summarize;

L aterad & vertical clearance. Descend iz the Ot One arvival
Routing w/altitude. Soared Sl One avival descend & maitaiy 12.000.
faterad ordy. Oeared Hadly One arvival

12
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instrument Approach

Approach Terminology

Az ol revienw AIM 5-4-5, note especially the following points:

* The procedure title and notes identify the navigation eguiprment required to join and fly an
instrurnent approach procedure (TAP),

* If the [AP is aligned with the rumway (straight-in®), it is identified by the navigational systern
that provides final approach guidance and the number of the runway (2.g., YOR RWY 13),

> If the IAP provides only circling rinirurns, it is identified by the navigational systemn that
provides final approach guidance and a letter (e.g., WOR &),

* If the [AP requires more than one type of equiprment, the title includes a slash (e.q.,
WIOR/DME Ry 310,

* The word "or® indicates that either type of equiprment may be wsed (e.g., YWOR or GPS R
153,

oA AS P, LMAY PNAY and LMAYY, and GPS (LMAY) approach procedures are charted as
RRAY (GPS) RWY (Mumber) (2.0, BHAY (GPS) Rwy 21),

Approach Clearance

The instrument approach clearance provides guidance to a position frorm which you can execute

the approach, and clears you to fly that approach. Unless there is only one published instrurment
approach procedure for the airport or runway to be used, the approach clearance will include the
tarme of the approach (e.0., "cleared for the RNAVI(GPS) 17 approach.”

Approach Minimums

Approach minimums are based on the local altirmeter setting for the airport, unless otherwise shown
on the instrurnent approach procedure chart,  Adherence to the route (course), weather
rninirnums, and altitudes (including published approach minirnums ) is critical to safe operation in IMC,

For approaches with vertical guidance (i.e., some form of electronic gideslope), approach mininnuns
are expressed as a decisiorn aftitode (DA, which is the MSL altitude at which the pilot must start
a missed approach if the required visual references are not in sight. For approaches with lateral
guidance only {i.e., no vertical guidance), approach minirnums are expressed in terms of s
descent aftitode (MDAY, MDA, also referenced to MSL, is the lowest altitude to which descent is
authorized on final approach or a circle-to-land approach without having the reguired visual
references in sight.

Rernernber that approach minirurs are published for different aircraft categories, as described in
Al 5-4-20,

13
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instrument Approach

Landing

According to 14 CFR 91,175, you may not operate belov MDA or
continue an approach below DA unless the aircraft is continuously in a
position to descend to landing on the intended runway with normal
rmateuyers and at a normal rate of descent, and you have the required
flight wisibility for the instrumnent approach procedure you are flying.

You must also have one of the following visual references for the intended runway:

Approach light systern.*

Threshold, threshold markings, or threshold lights,

Rureweay end identifier lights,

Wasl or PAFT

Touchdown zone, touchdown zone markings, or touchdown zone lights.
Rureeeay, rumweay markings, or rumseay lights,

L L A A

* You cannot descend below 100 feet above TDZE using ALS unless the red terminating bars or
the red side row bars are visible and identifiable,

Missed Approach

Az specified in 14 CFR 91,175, you must execute the missed approach procedure when:
* The aircraft is being operated below MDOS,
* Upon arrival at the MAP; or
* Whenever an identifiable part of the airport is not distinctly visible when circling.

14
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IFR and GPS

Use of GPS

Marry pilots today use the Global Positioning Systern (GPS) for navigation, As described in AIM 1-1-
19, authorization to use GPS for any IFR operation is based on several requiremnents, Sorme of
these requirernents are:

* (GPS navigation equiprnent must be approved in accordance with TSO-C129, or equivalent,
and the installation must be done in accordance with Advisory Circular AC 20-138, or
Advisary Circular AC 20-1304, or equivalent,

> Ajrcraft wsing GPS navigation under IFR must have an approved and operational alternate
means of navigation appropriate to the fight,

* The GPS operation rust be conducted in accordance with the FAA-approved aircraft flight
rnanual CAFMY or flight ranual supplerent,

GPS dornestic en route and terminal IFR operations can be conducted with properly

installed systems, but avionics necessary to receive the ground-based facilities appropriate for the
route must be installed and operational, and facilities necessary for these routes must also be
operational.  Ground-based navigation equiprment is not reguired for en route IFR RNAY operations
whien using GPS WAAS navigation systems.

To use GPS for IFR approaches, you rust use GPS avionics that are properly approved and installed,
and all approach procedures to be flown must be retrievable from the airborne navigation
database, “ou must also be sure to check GPS NOTAM: for possible satelite outages,

Terminal Arrival Areas

You need to becorne familiar with the “terminal arrival area” (TAA) concept (AIM 5-4-5), which is
designed for transitioning aircraft equipped with area navigation (RMANV) capakility from the en route
structure to the terminal environment,

The TaA uses a "T" design, with 1 to 3 initial approach fixes (IAF); an intermediate fix; a final
approach fix (FAF), and a missed approach point (MAP) usually located at the runway threshold,

When ATC clears you to enter the TAS, fly directly to the [AF associated with the area in which
viou enter and maintain the depicted altitude,

Refated Madia for Hhis Section

. | Terminal Arrival Area
“«d | Terminal Arrival Area.pdf (46,54 KE)

15
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What is WAAS?

The wide Area sugmentation Systermn (WAAS) carrects GPS signals to enhance system
accuracy, This enhanced accuracy has made it possible to develop a new class of approach
procedures -- Approach with Wertical Guidance (AP, APYs provide vertical guidance based on
GPS with WAAS corrections,

AIM 1-1-20 provides detailed information on wWaAS, including the requirernents for its use in IFR
operations,

RNAYV(GPS) Approach Minimums

You are probably fariliar with terms for approach minirmurns on conventional approaches, but you
will notice several new terms in the approach minimums section of RMAY(GPS) charts, These
inchude:

* LP¥: LPY (localizer performance with vertical guidance) denotes minimurns with electronic
lateral and vertical guidance provided by GPS,

> LNAM/YNAY: LNAYYNAY (lateral navigationfvertical navigation) identifies minirnurms
developed to accormrmodate an RMAY LAP with vertical guidance, wsually provided by
approach certified Baro-wHNaY. Aircraft using LMAY SWNAY minimurs descend via an internally
generated descent path based on satelite or other approach approved YMAY systemns,

> LMNAM. LMAY (lateral navigation) is for lateral navigation only, and the approach minirnuem
altitude is published as a minimurn descent altitude (MDA, LNAY provides the same level of
service as the present GPS stand alone approaches,

17
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Aeronautical Inforration Manual

Instrurnent Flying Handbook (Fas-H-2083-15)

Instrurnent Procedures Handbook (Fas-H-8261-141%

TS0 C1295 - Airborne Supplemental Mavigation Equipment Using the Global Positioning System

GPS

TSSO C146h - Stand-Alone Airborne Mavigation Equipment Using The Global Positioning Systermn
Augrmented By The Satellite Based Augmentation System

18
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Chapter 1 - Preflight Planning

Animportant part of the IFR prefight process is ensuring compliance with requirermnents for pilot
proficiency and currency (14 CFR 61,57 ), as well as for aircraft instruments and equiprment (14 CFR
01.205(d)). It may be helpful to think of required instrurnents fequiprnent in terms of what you
reed to aviate, navigate, and commmunicate under IFR. In addition, you must becorme familiar with
"all available information” concerning the IFR environment (14 CFR 91,1037,

Chapter 2 - IFR Clearance, Taxi and Takeoff

AN ATC clearance - wsually issued in the CRAFT format - is required for IFR fight, Safe taxi,
espedially during lowe visibility conditions, requires a thorough understanding of airport signs,
rarkings, and lighting,  Although a part 91 operatar can legally depart in zero-zero conditions, you
shiould set and always follow personal minimurns that provide an appropriate safety margin,

Chapter 3 - Instrument Departure

& competent instrument pilot must have a solid understanding of instrument departure procedures
(OP). There are two kinds of instrument DPs, & Standard Instrumnent Departure (SI0 is an ATC
procedure designed to enhance systern efficiency. An Chstacle Departure Procedure (COP) s
designed to make sure you avoid terrain and other cbstacles, An COP s typically floven without an
explicit ATC clearance, but ATC expects you to use the ODP when departing IFR from a non-
towered airport,

Chapter 4 - En route IFR

En route IFR procecdures to know include reguirernents for communication (14 CFR 91,183 and
AIM 5-3-2) proper altitudes (14 CFR 91,179 and 14 CFR 91,1770 and holding (&IM 5-3-7), An IFR
pilot rust also know boswe o obtain, evaluate, and act on en route weather information from Flight
watch, datalink, radar, or other sowrces, Knowledge of emergency procedures, such as failure of
cormmmunication (14 CFR 91,185 or navigational equipment (14 CFR 91,187 is also important,

Chapter 5 - Instrument Arrival

If you are operating to an airport with published standard terminal arrival procedures (STARS), pay
special attention to the nuances of navigating this procedure (8IM 5-4-13. Remember that
"expect” altitudes and speeds listed on the STAR chart are for planning purposes, and that you may
riot fiy themn unless deared to “descend via" the STAR or otherwise explictly cleared by ATC,
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Chapter & - Instrument Approach

The instrument. approach phase is perhaps the most challenging part of an IFR fight, and is often
the major focus of training for an instrument rating, with the advent and rapid proliferation of
RMANW(GEPS) approaches, today's IFR pilot needs to understand such concepts as Terminal Arrival
Areas (AIM 5-4-5); the meaning of approach terminology; bow to read approach minimuns
(especially those for RNAY(GPS) approaches with vertical guidance); landing requirernents (14 CFR
91,175}, and missed approach procedures (14 CFR 91,175),

Chapter 7 - IFR and GPS

If you wish to use GPS for IFR operations, you need to be thoroughly fammiliar with I 1-1-19,
which covers the requirernents your eguiprnent must meet for this purpose. Since many RNAY
(GPS) approaches are now charted in the terminal arrval area (TAA) format, review AIM 5-4-5 for
information. To fly GPS approaches, you wil need to understand nesw terminology for RMAWIGPS)
approach rinimums,
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