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1. Introduction
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Who are typical ATR operators?

Short and mid-range airlines

v Location: worldwide, with a strong presence in emerging
Markets

v Fleet:
» Few aircrafts 5/10 up to 40
» 50 pilots up to 400

v' Training program: dependent on international minima
and exemptions obtained from local authorities to

accommodate for specific challenges (distance, budget...)
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What challenges are ATR operators facing today?

n Booming demand for pilots over the past years

v" Scarcity of experienced pilots leading to a high
turnover

e Lack of entry-level skills and pilot experience

4

n Technical Challenges E Heavy costs of training
v Increasing complexity in operating

. . v Unfavourable economics of classic
aircraft systems Regional _ _
: . _ _ Airlines (FFS) simulation
v'Increasing congestion of air traffic

v'Reliance on third-party training
—/\/¥I v'Remoteness of the training centres

H Cost pressure
v" Fierce competition
v’ Security costs
v Environmental Constraints (Carbon tax)

v'Rising Fuel Costs i M el A s i \ AR
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ATR and WINTER OPERATIONS

2. Airlines « Heritage »
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decreasing.

+All Airlines face a shortage of experienced pilots

*As a result, more and more pilots leave small/regional
Airlines for bigger airlines after 300 to 1000 flight hours
("pilot poaching")

*The small airlines are under pressure to recruit new pilots with less
experience

*Due to the shortage of pilots, those airlines have to lower their entry-
level requirements (lower selection level, in particular when
operating in remote areas)

*The average
qualification and
experience level of
pilots is
decreasing

Need to
compensate the

lower entry-
level

Source: Interviews, Roland Berger analysis \ '_?
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ATR and WINTER OPERATIONS

3. ATR Training Center response
1. Pilot training programs

AR
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Necessity to reinforce value of training

Training Programs:

- 4 weeks short course
- 5 weeks Standard course
- 6 weeks for first Type Rating including Multi Crew Course

- TIOFFs and Landings on the airplane, for each pilot
regardless of the experience

AR
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6 weeks ATR type rating

Prerequisites

- Less than 500 flight hours

- CPL

- IR/ME

Course Syllabus

Ground Course | ALY
- 100h15
- including 27h45 of Multi Crew

Course (CRM and HF course
theorical)

Flight Phase

- 8 X4h FFT including 10h of
Multi Crew Course

- 4 X4h FFS
- 6 T/OFF & LDGs on the A/C

AR
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ATR Pilot Training Paradigm

3. ATR Training Center response

2. Instructors
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ctors Qualifications

‘\\

JAR-FCL1
Requirements

ATR Requirements
=JARFCL1 + ...

GROUND SCHOOL
INSTRUCTORS

None

- Commercial Pilots
- Instructor qualification
- Full ATR Type Rating
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Instructors Recurrent Training

i
/
. JAR-FCL1 ATR Requirements
Requirements = JAR FCL1 + ...
-Th tical check
GROUND SCHOOL None - Stae:;:rldciz.a(t:ioencCourse
INSTRUCTORS
- Safety Course
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3. ATR Training Center response

3. Training tools
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ATR CustomeEr Services

The FET-X® : A new concept of Flight Synthetic Training
Device

Level D FFS

A/C
instruments .

FET-X

Dynamic
Seat

+
M Vibrations
MCC .
Systems
Schematics

AR
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Why an ATR FFT-X® ?

SABOIVIS R

AR
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ATR and WINTER OPERATIONS

3. ATR Training Center response

4. Documentation
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systems

Mircraft ice protection i provided by & pneumatio and an alectrical system adapted for tha critical arens e delemior
oo ioa accretion. i is connecied o the CCAS.

1. Schematic ATA 30
HORECINTAL TALFLANE BOOTS
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{BLECTRICAL)
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{ELECTRICAL)

e |
SLIE YWINDOAWS ICING EVIDENCE PRCBE= ICE DETECTOR
{ELECTRIZAL) FROBE {ELECTRICAL)

B = g Al LA PATEETLTh ()
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2. Probes and windshield HTG'S_® ATA 30
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5. De-icing schematic
ATR 42
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Flight Crew Training Manual

&
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Emergenc:
&

bnormal Procec

Flight Crew Trauning Marual

it by e 115 et e m

Ediion 2000
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EMERGEMCY & ABYORMAL PROCZDURES
ABNORMAL SITUATIONS
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alming 23 - - - 1
AR ontre INSTRUCTOR GUIDE PAGE: 1
Instrucio
SHieeh T SEP 2009

ATC

INSTRUCTOR GUIDE
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2
AR contre FTD 6 WEEK PAGE : 43
"~ Instructor FTD 4 i
e SEFP 2009
2.4. 1 - Sesgion guide:

6 - | iz eccadial to prowide fhe smlator weth all dommation i 4 bigical sequance . The cofbamre prodaces
differerit icire effects according to albinde md tempershme caudiions; hoaererit doesrt look 2 vebilicr.
It ic ot capabile of canie kT of Temon e ice acretia. The Tetnictor moist poogram erery acpect Comed by and
lozically to aame comect imdiring ofthe ceteme (AP L TER, ice datector).

6 - Bymmples: & i poesible to hare dce acoretionaddlkt datimary o the gmoed; #is possbleto hare ice
acetion when oside of cload. | & therefore escertial to marnralbe folkomr e bigical sequance of ICTH G
O aberice acmetionis desived, and ICIH G OFFadu 1o more ice acaetion is desred oot learing

b il bion, iohiting)

6 - Whay learing idvg corditiore, cet dond tope to omrert ainadt atihide if i climb, o pasthelomr of Lerel
flight. Hiote the simoalator & vot poogrmmmed to smotomatic alby set TETHG Mo nlen leamiig cload, kst be
dore marnialky

6 - The Tstmador may marmalky remonre the ice onthe aifme or the syetem wall Temor e the ice liter
T - et position freeme, iy onat arwockcto AT of Tonlaase

7 - appmeamate pitdy attiade 0% for 60° bark larel flight

& - Total offime stall sercices:

o Clear shdes, to STICK SHAKEmrby. Emphacie that the amosdt ic il fhve at stide shae, and 2
i1l stallrecom ey istuot hecessary. The comred action s to kuTease poarer @ud brrerthe roseto
Tecomerto safe cpeed.

= AP EMCforfiret stall
= After recomery, Temain F15, AP OFFfor cecond dtall
= Afterrecomery, select gear I OATH aud Fa0, AP OFF for thard stall
o Bter clmad, et AHTTICT G O, madrdai stallwmmydrve bl actimatioe, of STICE PITSHEER

= APEHEF1S
= AP OFF Crear DO F20)
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AR Lo FTD 6 WEEK A IEY
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I.4.2 -tesien Qvervew

+ Dedwctenh Albuoemusl posce dues
I RN famlt
+ Tmdncton o ICTHGE paecedmes
+ Cronemllandbmg
talk skep e, TCAS

) B
Famiid
Full sl FOFLAT) cond ks

\_ A [1eme prmiice )

243 -LICC Ob pact roms

Tngyodnc tien to o boo sl yascs dme: :
Taskelwrmy
i callemk
Llnmalsmewrviion
IFIN : Iomyconditiors, ameraftms e v, Dok ormpbons m
fhd pemalTamy pe bk

+
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raining r
AR conire FTD 6 WEEK PAGE : 49
Instructor FID 4
Guide SEF 2009
2. 4. 8 - Traines recurring mistale list continued:
What is ohserved | What may happen | What can be inferred | What can he done
D GEH fault - Nliz-getting of Loges the action project | Trainee to think in
catrying out actions | altirneters or not terrns of stabilised
or ahmormal retracting F15 aircraft states. Replay
checklist hefore the exercize mntil all
after take off actions are correctly
checklist sequenced
ICING procedures - | Arcraft not Creereonfidence wthe | Complex subject for
de iring not selected | protected from ice | mackine pilots newrto
ot checklists not bild up and stall LATRMuhoprops.
carried out, de icing | protections reduced Heed to pre-brief,
switched off when gumidance and de-brief
IIEIWIO panel thiz itern i detail
flashes, leaving de- with practical aide-
ieing O when mernoives. Cuestion
lessing clouds, not traitees ahout the
tesetting ICTHNG purpose of the
Lok lizht procedures, talk
bt relevant
necidents.

A il frrrmaatny gy £ e ) prs
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AR o’ FTD 6 WEEK PAGE : 51
i FTD 4 5
Gu:'l;;r SEP 209

2.4.9_Threats: (TERT)

L hrerse Weather:
+  Low pressure requires particular wigilance with altimeter setting
+  Icing corditions require extra care with procedures on ground and 1 air

&TC:
+  [Delberately imterrupt checklists and procedures on ground and in air. Procedures
should be fairly robust by this stage
+  Radar vectoring below IS4 should be avoided

Heawryr traffic:

+  TCAS exercise shonld be realistic sitnatior, for example giee 10 degree
adjustrent of heading “due cordlicting traffic™ before TCAS traffic alert.

AR
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BE PREPARED FOR ICING

—
AR —
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A. Weather revision on icing

1. What is icing?

lcing is definad by ary deposit or coating of ica on an chject cousad by tha mpact of Iguid hydromelsors
usualy suparooclad. This pharomanon genaraly coors first on parls eposed to relative wind .6 probaz,
amennos, kadng adga...)

Supencooled wabter is o physical siale whare liquid walar sdzts balow ita rormal tresdng point without treeang.

2. Build up process

los oan form by thee prooasces descrbad below, At kast cne of them & irmadved whalear tha wanthar sibaation.

2.1. Supercooled water droplets

Large: quantitics of supercocked walar or prasamt n e simosphens, besizaly i chuds ord freanng presipitaion.

- " loa deposilz on aifame are dinectly relalad to ouper-
cookad walar corcentrafian in stmosphers, sire of drop-
loty and pracipitation imensity.

Ths phenomeron appaors when i mining in veny ool ar.

Fragring rain

2.2. Freezing of liquid water

This casa ooours whan iquid walar, ol podtia fampanshune remane. oh ectanor pars of tha airplana, 1ypicaly sormich
on skin, bnding geor oasa, probas ond contrdl muriacos gap.

This waler is wary ikaly to s os soon o the aircrafl emiars & veny low fempanstune atrmoephana sfter uncomplated
sreww ramanal on ground for nssnea,

2.3. Condensation from vapor to ice

Thiz iz a traneition trom the vapor phaza directly o the sciid phass.
Thiz phanomancn iz fkaly to coour cutside the alouds in o high mostue amasphare on an arcradt with
particulary cold skin, This casa typicaly happens whila srcraft i dascending from ita cruise flight keal.

24. Types of accretion

Thiz clossification refers 1o the mspect of the accration. I depands an soveral inctors among them:
B Cuantily of supercooked witer droplats (Liquid Ymler Contant]

B Zix of droplebs idameber and dsinkubony

B Enviranman

o Cutsida A Tempenature (DAT)

ST TR Viester wike, o g 2oy

ATR CusTtomen Services
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Cold weather operations

‘fiaather analysin & ora of tha most important aspects of dight preparation. 1 may becoma aritigal for
partiodarly damanding condbiors whare potantial king condibona could ba eroounterad. Typioal wealhar
foracast provided to pilots et fight preparotion inclides saveral documants which will be: disouszed in the
fellowing chapter.

1. Available means

TAF, METAR, SPEC| and TREND collection

The craw should collect suzh imlommartion for all arpers of nferest inchiding e ones along the plarred rowts.
Thiesa information might ba azzantial in deciding whether the fiighl has 1o ba re-plornad vio anchhar roas.

Sigmats ond Airmetn collection

Thiz will slart the crew of arsas of forecast or reported moderate and severa cing.

Sgnificant weather chorte collaction

Thiz is o invaluabla mean {or aesisting Hre orew in foracmating poseible arass of ising canditione or pracipinbon.
Snotams

Thesa indomation will complais the pichra and assist the craw in daveloping oy altemate or continganoy
plan,

2. TAF/METAR/SPECI/TREND interpretation

TAFs ora meorclogical forecasting af aiports.
METARS e mouline malearclogical chsenmbono ot arports. Usually they are msvad sach 30 or B0 minubas.

SPECIs ara spacinl medscralogicol cbservabion reperls. They are mased &b a gren orport i:

B Matecrlogizal cordiions. ane worse than the last METAR

B Matecmlogiod condiions hava improved and improvamant has lasted for ot least 10 minutas

TREMD in a section inclided in a METAR or o SPEC providing informiation on the svclution o matecrdogical

oconditions. It is issued 1l a variation of wind, vishifty, waathar or cloud phanomancn i epaciad. The walidic
of o trend is 2 howrs starting tom the associoied METAR o SPECI hme.

Exampla of METAR message

This METAR I the typical sxampls of ground eing condiians i wins:
fiotw VISl Wit mealsture, feszing o0 and QAT bslow 550,

LFBO 10 1000Z VRB O03KT 0500 FIFG VW7 MO MO2 l.'lil.'l.‘EEl

| ' ] | ,J
l'a'almhar AT (KH

Wind

Rirport Time of issue
identification valocity significani:
| Freazing fosg
Date (day) Wind =3 KT Herizontal Cloud layout Daw poinit
wieibility allitude

ATR CusTtomen Services
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C. Aircraft de/a

Bnti-icing
Artidong 2 & precsutionary procadure which provides protection agairst
fomation of frost o ica and accumulation of snow on treated sufocos of
the sircraft, for o imilad pariod of time - tholdover 1ima).
De-icing/anti-icing process

Ce-ioing and anti-iding may be perdormmed as a one-slep or two-step
procans, depanding on pradatermined procticas, pravaling weather condi-
tions, cancantration of FFD! fireedng point depreasart] used, and mvainbia
de-icing equipmant and facifties. Nole that when a large heldowar time is
sipaciad orneadad, a two-stap procaduns is recommanded, using undiuted
fuid for tha mecond step.

B The ona-step process

it is eccomplished wsing o healed o in oertoin cose on unbeated FPD
moibare. In this procass, the residunl FPD fuid fim providea o vary limited
omiicirg protectian. This protection can ke erhanced by tha usa of cold fuids or by tha use of techniquas
to ool hasted fuid during tha dadcing prooass.

B The two-step proceas

This procasa invalvas both de-kding ond anti-icing prooadure. First step [de-icing] is ncoomplished with hot
wabar or & hot mishora of FPD fuid and wabar, The ambient waathar conditions and the bype of nocumulation
bo be removed from tha aromft most be considensd whan datermining which de-icing fiuid to use. Tha second
stap jami-icing) involvas apphoation of typa | or fypa IV lid and water 1o the crifical mrfoces of tha aiorai.

2.2. Equipment and material

Ce-kcing or antiicing procedures uza tha folowing producs:

EHal ar

W Haztad watar

B Typs | dadoing fuids fin accordanca with 150, SAE or AEA standards).
B Type |l or fypa IV anb-icing Auid [n accardancs with 120, 2AE or AEA |
slandards).

MOTE: The sefl pedomung das operaton must phaens e ety precausons n foms igoves,

end aafety gopies] . H ce-icing or ani-icing Huird i ecoentaly grasyed on sén, riwe thomughty
wify meler io vl imitedon.

2.3, Fluid selection

The salaction of de-icing process dopands on rumanous paramehars. Treratore, only the expenenca of ta
oparmior wil direct the choice of 1he approprisie mathod socording bo tha provaiing weather, Tha folowing
table provides basic imbormation 1o datarming the approprica procadura o be ued:

—
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Cold weather operations

1. Systems description

On a hrboprop aferol the ancllbny povesr aualnblk Fosd oir and dectncd powar] B kss than onoa jel.
Consaquartly a permarent themnal protection is mpmcoticabla, n patiodar for tha oiframa. A solution condsts n
rolofing o preumatc de-cing aysiem on the aposad ortical pats [ie oiframa) complemented by an slkectrical
anii-icing prolection for tha parts an which a preumatio de-icing desica i not applicabla, i rotating comporants
fsuch o propelem|, windshialds, probes: This philbscphy B appéad on ol new peneration turboprop siplores.
Cn ATR aioroft, ice protection is garerdly provided by tha systern, s fkusirabed an the tigurs balow.

HOTE: To rersew the spacilic sysian ingtsllact o yoor ainoreh, eder o yar FCOM

| Wingleading || Horizontal faikplans |
iqpi! lunding adge

E_ng.'nn air o !
inlal L S P :i‘_

e | g
dericer | )

| loa svidence ™ Elctronic ioa)
| probs ( datactor

Windshialds —  Probss -'— Fropales —  Home

Ewmmple of ATH 72-500. bosio

o& profecton systsm

1.1. Electrical System

The slacirical heatirg power s suppled by AC wid frequency powar.

Parmanent keval BAT = -10'0

W Frobes and windshidd jakwergs sslacted OR,

Antidicing

B Side wincows. (haating for delogging only, not for o
protacior],

® Aight contrel homes feilrons, devaons, rudder],

M hner kadng adoe of popedar bladas fouter pert 'is
oo by conirfgl e PR [ MRS

Propeler ice probaotion wysham combines dectrical

heatimg of blades leadng edpe and certrfugal

fore. Healing oycle dumtion have bean optimizned

acoandng to OAT to decneana the ndheaion sirength. -« = Y "

of the aocreted ioa. ke i then shad by tha cantrif-  Elactrical ica proteotion sequance - Emmpls of naguancing

ugjal afiect. npplicables 1o ATR 72-500

An s vt apd EALIY b 6] s
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Cold weather operations

6. Flight profile in icing conditions

PRSI G Fow—, e [e—— i&m
CCOMMORE | ontens | conetine “_';"ﬁm s by | ongions | g
T e = H T

gl
(e acraiin ——a=
wsq

ﬂmhnmqi

[T T ——

L4 mﬂﬁumﬂ
':? wmwin S W

This dogram is a sum-up of the diferam procadures for flight in atmosphenic ioing conditions that can be
found in FCOM Z02.08:

W Entering icing conditions

W A fist visusl indication of ice ocoretion and as long E icing conditiors ewist

B Lawing icing conditions

W Yiten tha aioraft is vissally verfied claor of ice

6.1. Entering icing conditions

Operations in atmosphenia ©ing conditiores requira spacial cane since joa accration on @froma and propeliars
mignificantly maodify their sercdynomio charactenstica. To ewaid such problams, the craw must salect “arki-iang”
level OM [eval 2 a2 woon o aioraft reachas icing conditions.
king condiicns definition:
m Vizbl moishura
B Temperatune SAT <E 50 on grourd or ot taka-ob

TAT £7 *C in fight
u Vishity sz than 1 Bm
By depreasing ona of both home push buttora ta tha OR position, *ICING ADA" graan ight appears suio-
maticaly, olerting the crew that the sinl threshold dom has been decreasad
B I nommal opedotiona tha stick shakoer threshold B el at =12° o angle of anack 1o prevent stall with faps ©
W When ICMG S04 light B ON, stick shakar threshold s reducad ot =75,
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Carntification Standards

B Oreplets dismaler fom § o 136 micrors
B WD fom 15 o 50 micrors.

Supsronoled Larges Droplets

B Droplets dameter from 5§ to 2000 microns

BWYD from 15 bo 2000 microns

Croplat rojectory relatrsa bo 1he aircradt is governed by aercdynamic forom
noling on the dropkat and s inertia. The oppeaita dharl ewWderces how smal drop-
latz, amsemtially following tha sireamires wil ascope tha ool secapt dose o the
slagnaticn poirt, when the muach beanier larger droplats wil tend 1o go stmight, with
1 sgnificantty sxtandad acorefion cowarane.

200 microns versus 40 microns:

B Droplet narodynamio drag x 25

B Croplatl nedia » 125

Lama droplats will abo fand i mireem back bafore frearing, funher avarding 1the
covarage of tha resubing ioa acorehion.

The axtert of the ATR wing da-icing bools is such os it is unikaly bo nooreta ice
beypand tha protection on tha uppar suface. Maverthaless urdar thase 210 condi- T
tions ice may accrala ah of the prokacted orea on the lower wurlaca and the whoks

boois actent may be covered with residual ica.

Cooe of ewers ining condiions: the whols chordwise sctent

al the boot in covered with ine. S ——

2. Detection of SLD

2.1. Conditions conducive to SLD

The following wasther condiicns may ba o don of 5L0 anoounters:

B Visblo waber precipitation o temparaturas chase to 0 50 ambiant ar temparatura (SAT)

B Croplats tho splash or cplatter on impact on cockpit windows ot 1emperaturas cloga 1o 0350 ambient ar
lempanhra

2.2, Visual Cues

SLD encountars have bean ecpaniancad asveral timas on AT during sithar fight tast campaigns or commerncial

fights and the following visual cuss wera ashoblizhed:

B |53 apots covaring all or & subsiontial part of the unheated porticn of citber fonward sida windows, poasbly
oszonined with waber splashing and sireaming on the windshialds

B Urexpected deoreasa in spesd or raie of climb

S0 Tote oowamge
of the unhested port
of the side window,
The welow color is
duw to the watsr umed
during ke tmets
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ATR Pilot Training Paradigm

4. APM

AR
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7 Presentation

 Today, all ATR a/c are equipped with FDAU:
required by airworthiness authorities for
recording 57 parameters.

« alc operating under FAA are equipped with
AFDAU: recording of additional parameters (88).

« The MPC is an upgrade of the existing AFDAU
with some other new functions

ED55 === FDAU

FDAU
FAR 121.344 oep +

AFDAU

MPC = Upgraded AFDAU

AR
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ASCB, GNSS,
MFC, EEC,PEC |__,
TCAS, Analog,
Discrete, ARINC

oot . ARINC 429

Accelerometer ARINC 429

YR B =T

L e T e
TEEME “rain #ree

<

Signals
From
Aircraft

Systems ARINC 573

pinopisa

AR
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APM

APM Aircraft Performance Monitoring

« To enhance a/c safety and protection acting on the crew awareness aspect

» Real time acquisition of a/c parameters according to the a/c configuration and
computation of weight, speed, performance.

APM obijectives:
* Monitoring of an abnormal increasing of the drag
» Give evidence to the crew of “severe ice” effect on the a/c performance
» Alert the crew about the compliance with minimum required IAS to keep

AR
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INCREASE DEGRADED
SPEED
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APM

« The drag analysis starts as soon as the aircraft entered in icing
conditions, that is to say:

v' If the anti-icing is selected ON
v" And/or if the airframe de-icing is selected ON

v And/or if ice accretion has been detected at least once during
the flight

AR
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* On Cruise, Inform the crew, that an abnormal drag induces a
speed decrease of more than 10 kts compared with the expected
speed

AR
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Cruise speed low

‘ CRUISE SPEED LOW \

Appears in cruise only, to inform the crew that an abnormal drag increase
induces a speed decrease of mare than 10 KT compared with the
expected speed

ICING CONDITIONS and SPEED ... VIONITOR

AR
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Degraded performance

DEGRADED

PERF.

caumon  + 4]

Single Chime

— In Climb or in Cruise to alert the crew that:

 An abnormal drag increase induces a speed decrease or a
loss of the rate of climb

* In cruise, appears after the « CRUISE SPEED LOW » alarm.

AR
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DEGRADED PERF

Mainly appears in level flight after CRUISE SPEED LOW or in ¢limk, to
inform the crew that an abnormal drag increase induces a speed
decrease or a loss of rate of climb

The most probable reason is an abnormal ice accretion

AIRFRAME DE-CING ON oo CHEC
IAS > RzD BUG + 10 KT.. i .MCONITOR
AP (ifengaged)................ I—OLD Fi"ML‘r’ CC}\ITRDL WHEEL and DISENGAGE
m If SEVERE ICING conditions confirmed
m If impossibility to maintain IAS > RED BUG + 10 KT in level flight
- Or —
m If abnormal aircraft handling feeling
SEVERE ICING preccedure (1.08) .oovvivieeeieeeeceeieeiee e . APPLY
m If not
SCHEDULED FLIGHT... TS 0 0 | 851, |9]
ICING CONDITIONS and SPEED cereienmrnneneiennnnn MIONITOR
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Increase speed

flashing

Single
Chime

caurion | + o]

 Active in Climb, Cruise and Descent
» Appears after the alert « DEGRADED PERFORMANCE »

» Alert the crew when the drag is abnormally high and IAS is lower than
MSIS (MIS + 10 kts).

AR
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Increase speed

INCREASE SPEED

Appears after DEGRADED PEREF to inform the crew that the drag is
abnormally high and IAS is lower than RED BUG + 10 KT

B If abnormal conditions confirmed

IMMEDIATELY PUSH THE STICK TO INCREASE SPEED
T0O RECOVER MINIMUM IAS = RED BUG + 10 KT

SEVERE ICING procedure (1.09)
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All reasonable care has been taken
by ATR to ensure the accuracy of the
information contained in this
document. However, this document
does not constitute a contractual
commitment, for which a specific
document shall be provided.

From ATR Customer Services
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