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ABSTRAKT

Tato diplomova prace se zabyva tématikou vicetypového létani v AOC provozu. Prace se
zabyva legislativni, provozni a bezpecnostni problematikou provozu vice nez jednoho typu.
V prvni ¢asti prace je Ctenafi predstaven princip vicetypového provozu, piedpisovy zaklad a
letouny Cessna Citation model 680 a 700, u kterych bude vicetypovy provoz zkouman.
Nasledné jsou vyzdvizeny a analyzovany jednotlivé odliSnosti obou letound. V druhé ¢asti se
prace zabyva problematikou samotného schvaleni vicetypového provozu. Zhodnocuje
nebezpeci a rizika vicetypového provozu a navrhuje provozni postupy a rdmcovy program
vycviku. Sté€Zejni Casti prace je samotna bezpe¢nostni studie, Ktera je potieba pro schvaleni
vicetypového provozu Utadem pro Civilni letectvi.

ABSTRACT

This master thesis researches the operation on more than one type under AOC operations. The
thesis focuses on the legislative, operative and safety problems tied with operations on more
than one type. The first part of the thesis introduces the main principles of operation on more
than one type, the legislative structure and the Cessna Citation models 680 and 700, which will
be considered for the multi-type operations. Further on the differences of both aircraft are
compared and analysed. The second part of the thesis mainly focuses on the approval procedure
for operations on more than one type. The safety study, operational procedures and training
program are defined in this part. The focal point of this master thesis is to perform a safety study
which is used for the subsequent approval by the Civil Aviation Authority.

KLICOVA SLOVA

Vicetypovy provoz, Bezpecnostni studie, AOC, Cessna, Sovereign, Longitude

KEYWORDS

Operation on more than one type, Safety study, AOC, Cessna, Sovereign, Longitude



CESTNE PROHLASENI

Prohlaguji, Ze jsem diplomovou praci na téma BEZPECNOSTNI STUDIE PRO
VICETYPOVE LETANI POD AOC, na CVUT v Praze vypracoval samostatné pod odbornym
dohledem vedouciho diplomové prace.

Pouzitou literaturu a podkladové materialy uvadim v pfilozeném seznamu literatury.

V Praze dne: 10. 08. 2020 Podpis:/%\,/""
- Jan Honzek

BIBLIOGRAFICKA CITACE

HONZEK, J. Bezpecnostni studie pro vicetypové létani pod AOC. Praha: Ceské Vysoké udeni
technické v Praze, Fakulta dopravni, 2020. 106 s. Vedouci diplomové prace Ing. Roman
Matyas, Ph.D.



PODEKOVANI

Déekuji timto pracovniklim spolecnosti Textron Aviation Inc., odbornikim v oboru systému
fizeni bezpecnosti Ing. Martinovi Foitovi a Bc. Vojtéchovi Kasparovi, $éf pilotovi flotily C680
Capt. Tomasovi Jurajdovi a Ustavu letecké dopravy FD CVUT za poskytnuti podkladovych
materialii, konzultaci a cennych rad pfi vypracovavani této diplomové prace.

Zaroven dekuji svému vedoucimu prace panu Ing. Romanovi MatyaSovi, Ph.D. za odborné
konzultace, cenné piipominky a rady pfi vypracovani této diplomové prace.



OBSAH

L6275 OO TTRTTTRT 8
1  Filozofie VICEetypOVENO PIrOVOZU.....cccuviiiiiiiiiii it 9
1.1 Vicetypoveé 1etani v MINUIOSHE.......ccuiiiiiiiii e 9
1.2  Ekonomicky aspekt vicetypovEho ProvOZU ........ccccvviiiiiiiiiiiiiie e 11
1.3 Bezpecnostni aspekt vicetypovENO PrOVOZU........cccuvviiiiiiiiieiiiie e 13
14  Vyhody a nevyhody vicetypovEého ProvOZU .........ccvvviviiiiiiiiiiie e 14
141 Vyhody vICetypOoVENO PrOVOZU .....ccvviiiiiiiiiiiiiiiie et 14
142 Nevyhody vICetypOVENO PrOVOZU.......eiiiiiiiiiiiiiiiiiriiee st 15

2  Ptredpisovy zaklad pro 1étani na vice nez jednom typu .......ccooovveieeiiiiiieniie e 16
2.1 PArt ORO ... 16
2.2 SmErnice CAA-SL-012-N-14.. ..o 27
2.3 SChVAlOVACT PIOCES ...vveuveeiiiiieeiiieie et 29

3 Letouny Cessna Citation Sovereign a LONGItude.............ccooiiiiiiieieieienc e 30
3.1  Cessna Citation Model 680 SOVEIEIGN ........cccueieiiiriirieiieiisieieeeee e 30
3.1.1  C680 Citation SOVEIEIGN ....ccveiveiuierieiieieie ettt 32
3.1.2  C680+ Citation SOVEIEIGNT......ccviuieiiieieriesie sttt 35

3.2 Cessna Citation Model 700 LONGITUAE .........ccveieiiiiiiiiiiiiieieeeese e 38
3.2.1  C700 Citation LONGITUGE...........coiiiiieieie e 39

3.3 Rozdily mezi letouny Sovereign+ a LONGItUdE ...........cccoviriiiiiiiiiiiceeeeee 42
3.3 1 TaADUIKY ODR ...t 43

4 BezpeCnoStnt STUAIC ......cceiiriiiiiiiie e 54
4.1  Systém fizeni bezpecnosti, hazard a MziKO..........ccocoeviiiiiniiince e 54
4.2 Vyhodnoceni tabulek ODR .........ccccccoiiiiiiiiiiiii e 56
4.3 Vyhodnoceni bezZpeCnosti.........ccciiiiiiiiiiiiiiieii e 67

5  Zhodnoceni rizik pro vicetypove 1€tANT...........ccevviiiiiiiiiii 72
5.1  Vyhodnoceni bezpefnostni STUAIC ........ccueiveiiiiiiiiiiiiic i 72
5.2 Navrhované provozni omezeni @ POSTUPY ......ccvvirveiieiiiiieiiniiiiese e 74
ZLAVET ..ttt E et oA et oA e e R e e R b e e R b e e b et e a b e e a e e e nne e 76
Seznam PoUuZItE IIETALUIY .......c.oiviiiiiiiii e 77
Seznam pouzitych symbolll @ ZKratek ..........ccoceiiiiiiiiiiii 79
Seznam obrazkll @ tabUIEK..........ccoeoviiiiiiiiii e 81

SezNam PIION . ......ooiiiei e 82



Uvob

Zijeme v dobg, kdy technologicky pokrok v letectvi je na takové trovni, Ze za vét§inou
leteckych nehod a incidentti nemusime hledat technickou zavadu, nybrz selhani ¢lovéka. Casto
se setkdvame se statistikami, které selhani lidského ¢initele ptifazuji kolem 80% piipadii nehod
a incidentti. Ackoliv tato Cisla n€které jedince mohou piekvapit, je nutné brat v potaz to, ze
zatimco technologicky vyvoj letounti a palubnich systémii byl vzdy v poptedi leteckého
pramyslu, tak vycvik posadek byl vétSinou bran relativné na lehko. Pochopitelné na samotny
vycvik pojednavajici o letadlovych systémech a letovych vlastnostech byl vzdy kladen velky
diraz, ale sjednocovani postupii, standardizace vycvikl a diraz na CRM je relativné novodoba
zalezitost (nehovoiime zde o vojenskych vycvicich, které naopak v tomto ohledu byly napied
a vycviky byly casto standardizovany a po letcich bylo vyzadovano striktni dodrzovani
postupll). Stejnou anabézi lze pouzit i na soubézny provoz vice typd. V minulosti nebylo
nevidané, aby jeden pilot nelétal vice typl naraz, zato v dneSnim prostfedi dopravniho letectvi
se jedna spiSe o raritu. Neznamena to ale, Ze v minulosti byli piloti zkuSenéjsi a schopnéjsi
takovy provoz zvladat. Fakt je ten, Ze v minulosti soub&zné 1étani na vice typech zkratka nebylo
vnimano jako bezpecnostni riziko, stejné tak jako nebyl kladen dostateCny diraz na nckteré
vycviky. Nesnazme se ale samotny vicetypovy provoz vnimat jako nebezpecny, je pouze nutné
k nému pfistupovat obezietné. Vicetypovy provoz miize v praxi znamenat flexibilnéjsi
planovani posadek, finan¢ni vyhody s timto spojené a dalsi pozitiva.

S timto védomim si prace klade za tikol prozkoumat moznost vicetypového provozu u typt
Cessna Citation Sovereign (C680) a Cessna Citation Longitude (C700). Oba typy mohou byt
kategorizovany jako mid-size business jet a svymi vykony jsou si velmi podobné. Avsak pouze
tento fakt neni dostacujici pro uréeni, zda provoz bude bezpecny nebo ne. Proto je nutno provést
komplexni bezpecnostni studii. Tato prace si klade za cil takovou bezpe€nostni studii provést a
dale prozkoumat pfedpisovy podklad pro tento druh provozu a navrhnout pfipadné provozni
postupy nebo omezeni.

Prace je rozd€lena na pomysiné dvé hlavni ¢asti. Prvni, teoreticka, ¢ast seznamuje Ctenate se
zakladni filozofii vicetypového provozu a predpisovym zakladem pro 1étani na vice neZ jednom
typu. Dale jsou zde predstaveny letouny C680 a C700, vyzdviZeny jejich rozdily a pfedstavena
metodologie bezpecnostni studie.

Druhd, prakticka, ¢ast se zabyva samotnou bezpecnostni studii vicetypového provozu a
navrhuje bezpe€nostni opatieni, provozni postupy a omezeni. Vystupem této casti je
zhodnoceni, zda tento provoz je tolerovatelny a jaké bezpec¢nostni opatieni je doporucené
V redlném provozu zavést.

Zaveérem je nutné zminit, ze ¢asti této diplomové prace (jmenovite tabulky bezpecnostni studie)
jsou psané anglickym jazykem. Duvodem je, Ze tabulky a vysledky této prace budou vyuzity
Vv oficialni zadosti provozovatele o schvaleni vicetypového provozu a téméi veskera provozni
dokumentace tohoto provozovatele je v anglickém jazyce.



1 FILOZOFIE VICETYPOVEHO PROVOZU

Problematika 1étani na vice typech byla vzdy Zhavym tématem. Je to téma, kde dochazi ke stietu
dvou zasadnich aspektli v letectvi. Na jedné strané stoji ekonomické pozadavky provozovateld,
pro které jsou flexibilita a snizovani nakladl kritické pro prospésny a efektivni chod firmy. Na
druhé stran¢ stoji bezpecnostni pozadavky, které jsou diilezité pro bezpecnost samotnych
posadek, cestujicich a tfetich osob na zemi. Tento stiet bezpecnosti a profitu/efektivnosti
doprovazel letectvi v celé své historii. Klicem vzdy bylo najit optimalni pomér mezi t€mito
aspekty a u vicetypového provozu tomu neni jinak.

1.1 Vicetypové létani v minulosti

Létani na vice typech soubézné€ neni novodoba zalezitost. V ranych pocatcich letecké dopravy
nebylo nevidané, aby jeden pilot 1étal na vicero typech naraz nebo v kratkych intervalech typy
stiidal. Pro zdarny ptiklad nemusime chodit daleko a Ize ho najit i v letecké minulosti naseho
malého naroda. Je znamo, Ze byvaly $¢f pilot leteckého oddéleni firmy Bata, Jan Serhant,
Vv predvalecné dob¢ bézné stiidal a soubézné 1étal vice typl nardz. Nejednalo se o vyjimku a
podobnych piipadi existovalo nékolik. Dokonce u leteckych spole¢nosti se jednalo o relativné
bézny jev. Pochopitelné letouny v predvalecné dobé nebyly tak komplexni jako dnesni dopravni
letadla, ale vicetypové létani relativné neregulované pokracovalo az do zhruba 70. let. Z
vypovédi Jana Serhanta a ostatnich vime, Ze u leteckych transportnich jednotek béhem valky
bylo bézné, aby piloti stfidali a soub&zné 1étali typy jako napiiklad C-47 Dakota, Consolidated
Liberator a C-54 Skymaster. Po skon¢eni valky tomu nebylo o moc jinak. Dopravni piloti bézné
vicetypové 1étali letouny jako DC-3 a Ju-52 nebo Li-2, 1I-12 a II-14.1

S vyvojem novych a komplexnéjSich dopravnich letount se postupné vicetypovost omezovalo
pouze na dva typy. Nejednalo se jiz o tak vidany jev a vétSinou byly soub&zné 1étany pouze
podobné typy (napiiklad: Tu-104 a Tu-124). V pocatku 70. let s ptichodem letounti jako Boeing
737 a Airbus A300 se dokonce ve vétsing spole¢nostech pieslo na jednotypovost. S dostatkem
pilotli, pfevazné sjednocenou flotilou a piisn€jSim dohledem na bezpecnost jiz nebylo pro
spole¢nosti Zadouci, aby jejich piloti 1étali na vice typech soubézné. Vicetypovost se tak stala
témet exkluzivni pro zkuSené inspektory a examinatory.

Tato situace ale nemohla trvat vééné a letecké spoleénosti opét dosly k zavéru, ze dvoutypovost
nese jisté ekonomické vyhody, které nejsou zanedbatelné. Této piilezitosti se chopili velikani
leteckého priamyslu Boeing a Airbus a v podstaté soubézné zacali vyvijet feSeni pro otazku
1étani na vice nez jednom typu. Fraze jako multi-type piloting, mixed fleet flying (MFF) a cross-
crew-qualification (CCQ) se zacaly stale Castéji objevovat v riiznych bezpecnostnich studiich
a marketingovych kampanich vyrobcti dopravnich letadel. Snahou vyrobct bylo leteckym
spole¢nostem poskytnout rozmanitou flotilu letount, které budou na tolik podobné, Ze i
pramérny pilot bude schopen 1état vice typti soub&zné.?

1 Srov. SERHANT, Jan. Vilecnd odysea 1939-46: vzpominky. Praha: Vintage Aviation, 2019. ISBN
9788027046850.

2 Srov. Multi-type piloting. In: Flight Global [online]. 6 December 1995 [cit. 2020-03-20]. Dostupné z:
https://www.flightglobal.com/multi-type-piloting/11649.article



Vicetypovost v podani Airbusu, tzv. cross-crew-qualification (CCQ), spoéiva ve vyuziti
systému fly-by-wire, aby bylo mozné vytvofit téméf identické odezvy v fizeni v ramci celé fady
letountt A319/320/321/330/340. V kombinaci se stejnym rozloZzenim avioniky a ovladaca
Vv kabiné nabizi Airbus fadu letound, které se az na hmotnosti jevi a chovaji témét identicky
(A340 ma jesté oproti ostatnim typim 4 motory). Airbus argumentoval, ze po ziskani prvni
typové kvalifikace na jeden typ z této fady, staci pouze zkraceny typovy vycvik, aby uchazec
ziskal dalsi typ z fady.

Boeing se vydal mirné odliSnou cestou se svymi letouny Boeing 757 a 767. Tyto dva letouny
jsou technologicky, postupové a po letové strance na tolik podobné, Ze byly certifikovany s tzv.
common type-rating. Pilot s typovym vycvikem na jeden z téchto letouni mize bez dalSiho
dodate¢ného stimulatorového vycviku Iétat s druhym letounem v ramci jedné typové
kvalifikace. Navic Boeing v minulosti argumentoval, ze v§echny letouny jejich vyroby jsou si

na tolik podobné, aby provoz na vice nez jednom typu byl umoznén.?

Nejvetsim pionyrem vicetypového provozu v 90. letech byl Cathay Pacific. Cathay v této dobé
praktikoval CCQ mezi typy A330 a A340. V roce 1996 tak m¢l 55 plnych posadek, ktery
soub&zné 1étaly oba typy. Tento dvoutypovy provoz se jevil jako ekonomicky vyhodny a
bezpecny, jediny nedostatek byl fakt, ze posadky musely stale absolvovat obnovovaci vycviky
pro oba letouny a tim se cela zalezitost mirné prodrazila. V British Airways mezitim probihal
zkusebni provoz MFF na letounech A320 a B737. Pro tento projekt bylo vybrano 5 zkusenych
pilot a mél slouzit jako prukaz kde se nachézi limity a jaké jsou potencionalni nebezpeci MFF.

Do ptelomu stoleti neexistovala zadna regulace, ktera by omezovala, jaky je maximalni pocet
letound, ktery muize pilot komercné operovat. I ptes zkusSenosti spolecnosti Cathay a ostatni
vyzkumy v 90. letech bylo nakonec rozhodnuto, Ze ackoliv vicetypovy provoz neni vyslovené
nebezpecny, jedna se stale o neprozkoumané odvétvi. V nové vzniklych regulacich evropské
JAA bylo tim padem ukotveno, Ze za standardnich podminek bude povoleno, aby pilot
maximalné 1étal na jednom typu vV komerénim provozu. Vicetypovy provoz tim padem spada
pod zvlastni povoleni od mistnich ufadi.*

Zhruba od roku 2000 tedy spada vicetypovost pod zvlastni schvéleni a spolecnosti musi
splilovat specifickd pravidla a pozadavky pro takovy provoz.

3 Srov. Multi-type piloting. In: Flight Global [online]. 6 December 1995 [cit. 2020-03-20]. Dostupné z:
https://www.flightglobal.com/multi-type-piloting/11649.article

4 Srov. Highly rated. In: Flight Global [online]. 6 December 1995 [cit. 2020-03-20]. Dostupné z:
https://www.flightglobal.com/highly-rated/5742.article
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1.2 Ekonomicky aspekt vicetypového provozu

Jak jiz bylo zminéno v pfedchozi kapitole, 1étani na vice nez jednom typu je v dnesni dobé
povazovano za nestandardni a lze fict, Ze s timto provozem jsou spojena jista rizika. Nez se
zacneme zabyvat konkrétnimi pro a proti vicetypového provozu, je potteba pochopit, pro¢ se
spole¢nosti v dnesni dobé opé€t rozhoduji vydavat touto nestandardni cestou.

Pro efektivni provoz letounu u komeréniho provozovatele nebo letecké spolecnosti je vzdy
potieba dobie vycvicena posadka. Za dobie vycvi¢eného pilota, ktefi tvofi cast kazdé posadky,
lze povazovat osobu, ktera spliluje jisté zkusenosti pozadované konkrétnim provozovatelem,
ma potiebnou typovou nebo tfidni kvalifikaci a ma adekvatni nedavnou praxi na daném typu.

Aby mohl provozovatel efektivné poskytovat letadlo ke komerénim ucelim musi mit
dostate¢ny pocet posadek na vykryti vSech poptavek. Teoreticky je mozné mit pouze jednu
posadku na jedno letadlo, ale ve chvili, kdy tato posadka bude mit odpoc¢inek neni jiz mozné
konkrétni letoun vyuzit. Z tohoto diivodu se snazi vétsina spoleénosti mit zhruba 2 az 6 posadek
na letadlo, podle jejich konkrétnich pozadavki. Cim vic posadek spole¢nost na jedno letadlo
ma, tim vic flexibilné mize planovat sluzby pilothm a nejsou limitovany odpocinky
jednotlivych pilotii. Pochopitelné pocet posadek musi byt adekvatni danému provozu, protoze
pokud je posadek ptebytek, nedava to jiz ekonomicky smysl.

VétSina provozovatelt v dnesni dobé hradi udrzovaci a obnovovaci vycviky posadkam. Tyto
vycviky jsou vétSinou vazané k danému typu, ktery pilot u provozovatele 1éta. | z tohoto divodu
neni vyhodné mit vétsi pocet posadek, nez provozovatel doopravdy potiebuje.

V piipadé€ Ze provozovatel provozuje vice nez jeden typ ve své flotile, potyka se s problémem,
ze jeho posadky nejsou vzajemné kompatibilni. V piipadé vypadku posadek na jednom typu,
neni mozné, aby piloti z druhého typu za né€ zaskocili. U velkych spolecnosti, kde pocet posadek
na typ ¢ini naptiklad 4 nebo vic tento problém neni az tak markantni. Problém muize ale nastat
U mensich provozovateld.

Jako priklad si zvolime provozovatele, ktery provozuje pouze dva letouny rozdilného typu a na
kazdém ma dv¢ posadky. V piipad¢ Ze na jednom z letounti onemocni cela posadka, tak je ndhle
pocet planovatelnych posadek na danym typu sniZzeny o 50%. Dvé posadky z druhého typu
v tomto pfipadé nemiZzou nijak situaci vyfesit.

Nyni si ptedstavme stejného provozovatele, ktery provozuje dva letouny rozdilného typu a ma
celkem ctyfi posadky, které jsou kvalifikované na obou typech. Celkovy pocet posadek na
letoun Cini opét dva. V piipad¢ ze onemocni jedna cela posadka, da se stale planovat se tfemi
posadkami na dvé letadla. Snizeni planovatelnosti posadek je v tomto piipadé tedy pouze o
25%. Planovani posadek je v tomto piipadé mnohem flexibilné;si.

Dalsi vyhodou takovéto flexibility je, Ze pokud napiiklad dojde k poruse jednoho ze dvou
provozovanych typd, mize posadka s dvoutypovosti za jistych podminek ptesedlat na novy
letoun a ptedejit tak vétSimu zpozdéni nebo piipadnému zruseni letu.
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Obecné se da hovotit o tom, Ze ¢im vic letounti dané¢ho typu provozovatel mé a ¢im vic posadek
je knim pfirazenych, tim mensi je potfeba pro piloty, ktefi mohou 1état vice typ soub&zné.
Nicméné ze zkuSenosti Cathay Pacific zminéné v piedchozi kapitole vypliva, ze vyhody
vicetypovosti jsou znatelné i u vétsich spolecnosti.

Dalsim mistem kde se mlze pozitivn€ projevit vliv dvoutypového provozu jsou naklady na
ziskani a udrzovani typovych kvalifikacich. Nabizeji se zde tfi varianty

Prvni varianta vychazi z modelu common type-rating, ktery je aplikovany u letounti Boeing 757
a 767. V tomto piipad¢ provozovatel hradi/udrzuje pouze jednu typovou kvalifikaci, i pfesto,
ze ma posadky, co mohou Iétat vic nez jeden typ. Timto zplisobem napiiklad provozuje své
letouny 757 a 767 némecka spole¢nost Condor Flugdienst GmbH.

Druha varianta vychazi z modelu cross-crew-qualification, ktery byl jiz popsan u fady Airbus
A319/320/321/330/340. Posadky musi udé€lat typovy vycvik na konkrétni letouny zvlast, ale
nabizi se zde urcity vzajemny zapocet. Tento vzajemny zapocet mezi typy milze znamenat, ze
ziskani druhé typové kvalifikaci, pfipadn€ udrZzovani této kvalifikace vyjde levné&ji. Jak uz bylo
zminéno v piedchozi kapitole, tento model naptiklad vyuziva Cathay Pacific.

Posledni variantou jsou piipady, kdy neexistuje common type-rating ani neexistuje moznost
vzajemného zapoctu. Jednalo by se napiiklad o variantu MFF s letouny Boeing 737 a Airbus
A320. V tomto piipadé musi posadky absolvovat plny typovy vycvik pro oba letouny a u
udrzovacich vycvikll neni mozny pouzit vzdjemny zapocet. V takovém piipad¢ jsou ndklady na
jednoho pilota s dvoutypovosti téméf stejné jako na dva piloty, co 1étaji jenom jeden typ.
Ptiklady takového provozu lze hledat spise u mensich provozovateld letount business jet nebo
V privatnim provozu. Jedna se pochopitelné o nejminl vyhodnou variantu, ale i v této variant¢ je
stale zachovana flexibilita v planovani posadek.
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1.3 Bezpecnostni aspekt vicetypového provozu

Nehody zpisobené vicetypovym provozem se tézce hledaji. V 90. letech Boeing na obhajobu
vicetypovosti dokonce prohlésil, Ze neexistuji zadné ptimé diikazy, ze by soub&zny provoz dvou
riznych typ nékdy vedl k vdzné nehod&.® Neznamena to, ze by tento druh provozu byl
absolutné bezpecny, ale Casto se jeho rizika mizou skryvat za jinymi pfi¢inami v rozborech
nehod.

Jedina dobie zdokumentovana nehoda, kde jako jeden z faktorti byl uveden vicetypovy provoz
byla nehoda letounu Airbus A340-541 spole¢nosti Emirates v Melbournu. Béhem vzletu
letounu doslo ke kontaktu ocasu s drahou. Letoun tahl ocas po zemi az na konec dréhy, kde
pied odpoutanim jesté doSlo ke kontaktu s travnatym piedpolim. Po vzletu byla posadka
informovana o znacném poskozeni ocasu a po hodiné se letoun uspeésné vratil na letisté
vV Melbournu. Béhem nehody nedoslo k Zddnym zranénim.

Oba piloti 1étali soubézné letouny Airbus A330 a A340. Ackoliv se jedna o letouny s témét
identickymi letovymi vlastnostmi a postupy, jejich vahy se markantné li§i. Posadky soubézné
1étajici tyto typy se bézné setkavaly s vzletovymi hmotnostmi od 150 do 370 tun. Bylo tak
velice t€zké, aby si piloti udélali predstavu (rule of thumb) o tom, jaké hodnoty jsou redlné a
odpovidajici pro dany typ a let. Proto kdyz béhem vypoctl vzletovych vykonl prvni distojnik
vlozil do palubniho pocitac¢e hodnotu 262.9 tun misto 362.9 tun nepfislo to nikomu z posadky
nenormdlni. Jednalo se o redlnou vzletovou hmotnost, kterd se v jejich provozu bézné
objevovala. V dusledku $patné vypocitaného vykonu na vzlet byl rozjezd delsi, nez mél byt, a
doslo k poskozeni ocasu a vyjeti z drahy béhem vzletu. Jeden z navrhii vySetiovateld byl, ze by
spole¢nost méla zavést postupy, kterymi by piedchazela podobnym piehlédnutim u posadek,
co létaji vice typl soubézné.®

Jak je vidno z nehody Emirates v Melbournu, tak samotny fakt, ze jsou dva typy téméft identické
po letové a postupové Casti nemusi byt zarukou, Ze tento provoz bude absolutné bez-rizikovy.

wevr

wevr

nebo zda je bezpecné&jsi provoz dvou typu, které jsou téméi identické az na par odliSnosti.
V ptipadé markantné odlisnych typt, lze predpokladat, ze posadky si budou stile védomy,
VvV jakém typu se zrovna nachdzi a nemélo by tak dochédzet k zaméné postupli a provoznich
hodnot z nepozornosti. V takovém ptipadé je ale na piloty kladen narok, aby si pamatovali zcela
odli$né postupy a systémy. V kritickych situacich by si pak nemuseli vzpomenout na spravny
postup a muze tak dojit k incidentu nebo nehod€. Na druhou stranu, v pfipadé podobnych typd,
kde je vétsina postupti stejna, je riziko zamény postupt v kritickych situacich minimalizovano.
Nastava pak ale jiz pfedem zminéné riziko, ze posadky piehlédnou ,.detail” jako naptiklad
Spatné nastavené vzletové parametry, jelikoz si neuvédomuji, ze sedi v jiném typu s jinymi
provoznimi hodnotami.

5 Srov. Highly rated. In: Flight Global [online]. 6 December 1995 [cit. 2020-03-20]. Dostupné z:
https://www.flightglobal.com/highly-rated/5742.article

6 Srov. Tailstrike and runway overrun. In: Living Safely with Human Error [online]. 6 December 1995 [cit. 2020-
03-20]. Dostupné z: https://livingsafelywithhumanerror.wordpress.com/tag/mixed-fleet-flying/
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Aby toho nebylo malo, tak v dnesni dobé ma vétSina typi jesté tzv. varianty. Varianta je uprava
puvodniho typu, kterd vychézi ze stejného typového certifikatu a pilotim sta¢i pouze jedna
typova kvalifikace, aby mohli 1état se vS§emi varianty (ob¢as muze byt aplikovatelny rozdilovy
vycvik). Vznikaji tak situace, kdy posddky mohou jednotypové 1état dvé varianty, které se
mohou markantn¢ li§it po strance piistrojové vybavy, motorti nebo v nékterych piipadech,
mize mit varianta zcela odlisné systémy od puvodniho typu. Legislativa takovy provoz
povoluje bez zvlastnich povoleni, ackoliv by se dalo argumentovat, Ze se jedna o provoz na vice
nez jednom ,,druhu‘ letounu. V praxi se létani na vice variantich bere jako bézna véc a
posadkam nezbyva nic jiného nez se s tim smifit.

Vsechny tyto aspekty se musi brat v potaz pii vyhodnocovani rizik dvoutypovosti a nelze
jednoznac¢né fict, zda je vicetypovost bezpe¢na nebo nebezpecna. Ke kazdé kombinaci typd,
ktery se maji 1état soubézn¢ je nutné piistupovat individualné. Vzdy je potieba se kriticky
zam¢étit na vSechny aspekty, které by mohli ovlivnit bezpecnost dvoutypového provozu a je
nutné brat v potaz i postupy a potieby samotného provozovatele, ktery se o povoleni 1étani na
vice nez jednom typu uchazi.

1.4 Vyhody a nevyhody vicetypového provozu

O ekonomickych a bezpecnostnich aspektech by bylo mozno polemizovat témét do nekonecna.
Kolik pilotii, tolik nazori na téma vicetypovosti. Tato prace se ma primarné¢ zabyvat
bezpecnostni studii jednoho konkrétniho piipadu provozu na vice nez jednom typu. Z tohoto
divodu tvahy o zdkladni filozofii uzavieme touto podkapitolou a stru¢né shrneme vyhody a
nevyhody vicetypového provozu.

14.1 Vyhody vicetypového provozu

Flexibilita planovani — Provozovatel je schopny S menSim pocétem posadek pokryt flotilu
sloZenou z vice typl. V ptipad¢ vypadku pilotli nebo technickych potizi jednoho z typtl je
jednodussi najit ndhradu za pilota nebo za letoun. Tato vyhoda je znatelna 1 ve chvili kdy pouze
cast posadek je kvalifikovana na vice typt.

SniZzené naklady — V pifipad¢ vyuziti vzdjemnych zapocti mezi typy, je mozné udrzovat dvé
typové kvalifikace za snizené ndklady nebo dokonce za naklady jedné typové kvalifikace.
Provozovatel zarovei Setfi na poctu posadek, viz flexibilita planovani.

Hladky prechod na novou flotilu — Pokud provozovatel uvazuje o gradualnim ptechodu na
novy typ (s pfechodovym obdobim, kdy bude mit kombinovanou flotilu), neni potfeba nabirat
piloty na novy typ a je mozné pouze stavajici piloty kvalifikovat pro vicetypovy provoz.

LepSi rozloZeni naletii mezi piloty — V piipad¢ ze v kombinované flotile je jeden typ, ktery
1éta znatelné min neZ typ druhy, je mozné diky dvoutypovosti zprimérovat nalétané hodiny
mezi typy diky soubéZnému 1étani obou typu.
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1.4.2 Nevyhody vicetypového provozu

ZvySené bezpecnostni riziko — Vicetypovy provoz je spojeny s fadou bezpe¢nostnich rizik.
Na posadky je kladen vysoky narok, aby bezchybné zvladaly provoz na dvou nebo vice
odlisnych typech a nezaméinovaly postupy a provozni hodnoty. Mira rizika je zavisla na tom,
jaké typy se kombinuji a jaké omezeni a postupy provozovatel zavede, aby nedochazelo
ke zmatku v provozu.

Zvysené naklady na jednoho pilota — Vstupni a udrzovaci ndklady na pilota s vicetypovosti
jsou vyssi nez na pilota, ktery je kvalifikovan pouze na jeden typ. V konecném duasledku se
jedna o vyhodnéjsi variantu, ale provozovatel musi brat v potaz, ze takovy pilot méa vyssi
hodnotu a je hiif nahraditelny. Dale je nutné brat v potaz, Ze pokud neni mozné vyuzit mezi
typy vzajemny zapocet, jsou naklady na jednoho pilota dvojnasobny.

Provoz podléhajici zvlastnimu schvaleni — Aby ziskal provozovatel schvéleni pro 1étani na
vice neZ jednom typu, musi splnit jisté pozadavky definované nadndrodnimi piedpisy a
narodnim leteckym ufadem pro civilni letectvi. Neni zarukou, Ze pro kazdou kombinaci typti je
mozné vicetypovost schvalit a provozovatel musi definovat piesné postupy a omezeni.
V nasledujici kapitole se zamétime na predpisovou stranku 1étani na vice nez jednom typu a
zjistime, jaké pozadavky jsou na provozovatele kladeny.

Jak je vidno, vicetypovost ma potencidl snizit néklady provozovatele a ucinit provoz
flexibilnéjsi a tim padem pfinasi vysokou hodnotu v dnesnim velmi konkurenénim prostiedi.
Existuje zde ale zvySené riziko, které nesmi byt zanedbano. V nasledujicich kapitolach se
budeme vénovat tomu, jak toto riziko idedlné snizit a dostat na piijatelnou troven.
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2 PREDPISOVY ZAKLAD PRO LETANI NA VICE NEZ JEDNOM TYPU

V dnes$ni dob¢ podléha vicetypovost v obchodni letecké dopravé prisnym regulacim. Predpisy
spojené s timto provozem se mohou mirn¢ lisit v zavislosti na uzemi a mistnich regulaci, které
se na konkrétniho provozovatele vztahuji. Pro ucely této prace budeme zkoumat vicetypovy
provoz v ¢eském prostiedi, a tudiz pro nas budou klicové pozadavky evropské EASA a ¢eského
Utadu pro civilni letectvi. I pies nase zaméfeni na Seské provozovatele, ale lze predpokladat,
ze narodni pozadavky budou podobné pro vétSinu Clenskych zemi EASA.

2.1 Part ORO

Nase badani po predpisovych zakladech pro létani na vice nez jednom typu nas jako prvni
zavadi do predpisi EASA, a to konkrétné do Part ORO. Part ORO (Organisation Requirements
for Air Operators) definuje pozadavky kladené na provozovatele letecké obchodni dopravy.
V ramci téchto pozadavkil jsou i1 definované podminky, které musi provozovatel splnit pro
udéleni schvaleni pro 1étani na vice nez jednom typu nebo varianté. Zakladni pozadavky pro
provozovatele najdeme v subpartu Part ORO.FC.140 a FC.240. V této kapitole budou uvedeny
a rozebrany jednotlivé predpisy tykajici se vicetypovosti.

Part ORO.FC.140

a) Flight crew members operating more than one type or variant of aircraft shall
comply with the requirements prescribed in this Subpart for each type or variant,
unless credits related to the training, checking, and recent experience requirements
are defined in the data established in accordance with Commission Regulation (EU)
No 748/2012 (Commission Regulation (EU) No 748/2012 of 3 August 2012 laying
down implementing rules for the airworthiness and environmental certification of
aircraft and related products, parts and appliances, as well as for the certification
of design and production organisations (OJ L 224, 21.8.2012, p. 1).) for the relevant
types or variants.

b) Appropriate procedures and/or operational restrictions shall be specified in the
operations manual for any operation on more than one type or variant.

Podle bodu a) Partu ORO.FC.140 je nutné, aby c¢lenové posadek s vicetypovosti spliiovaly
veskeré poZadavky definované v celém subpartu ORO.FC. Tyto pozadavky definuji vycviky,
systémy piezkusovani a nedavnou praxi na typu. Natizeni Komise (EU) ¢. 748/2012 umoziuje,
aby n&které letouny byly certifikované s moznosti vyuziti vzajemnych zapo¢tl mezi typy a
variantami. V piipadé vzajemnych zapoCtl je mozné tieba vyuzit stejnou typovou kvalifikaci
pro vice typl nebo variant (viz. ptiklad typt Boeing 757 a 767). Pokud vz4jemné zapocty nejsou
aplikovatelny, jsou posadky nuceni k obéma typim pfistupovat nezavisle a veskeré vycviky,
prezkusovani a nedavnou praxi provadét a sledovat pro kazdy typ zvlast. Pozdéji v této praci
zjistime, ze letouny, u kterych budeme o dvoutypovém provozu uvazovat nemohou vyuZzit
vzajemné zapocty dle Natizeni Komise (EU) ¢. 748/2012. Z toho divodu budeme vzajemny
zépocet brat jako neaplikovatelny a nebude déle v této préci rozebiran.
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Bod b) Partu ORO.FC.140 obecné¢ stanovuje, Ze provozovatel musi definovat provozni postupy
a omezeni pro vicetypové létani. Jaké postupy a omezeni si EASA predstavuje je blize
specifikovano v subpartu ORO.FC.240.

Part ORO.FC.240

a) The procedures or operational restrictions for operation on more than one type or
variant established in the operations manual and approved by the competent authority
shall cover:

1. the flight crew members’ minimum experience level;
2. the minimum experience level on one type or variant before beginning training
for and operation of another type or variant;
3. the process whereby flight crew qualified on one type or variant will be trained
and qualified on another type or variant; and
4. all applicable recent experience requirements for each type or variant.

Tento subpart blize specifikuje, jaké konkrétni provozni omezeni by mél provozovatel
definovat pro provoz na vice nez jednom typu nebo varianté. V bod¢ a) subpartu ORO.FC.240
je definovano, jaké provozni omezeni a postupy musi provozovatel prezentovat tfadu ktery se
bude schvalovanim zabyvat. Provozovatel musi definovat:

1. Minimalni zkuSenosti pilot, ktefi se budou dvoutypového provozu zicastnit.
Minimalnimi zkuSenostmi zde miiZou byt naptiklad odlétané hodiny na daném typu
nebo u daného provozovatele;

2. Minimalni zkuSenosti pilota na jednom z typi, nez zah4ji vycvik pro kvalifikaci na
druhém letounu. Tato zkuSenost mlize byt opét definovana hodinovym naletem pilota;

3. Proces, jakym bude posadka vycvicena na dalsim typu. Naptiklad zda budou pouzity
vzajemné zapocty ¢i nikoliv. V nasem ptipad¢ se predpoklada ze posadky absolvuji
vycvik na dal$im typu v plném rozsahu bez vyuZiti zapocti,

4. Pozadavky na nedavnou praxi piloti. Zde mohou byt opét vyuZzity vzajemné zépocty.
V naSem piipad¢ budou pozadavky pro kazdy typ zvlast, tak jak jsou definované v Part
ORO.

Body b) a c) jsou zachované pro uplnost, ale pteskrtnuté, jelikoz v této praci se nebude
pojednavat o soubézném provozu letounti a vrtulnikli nebo letount vykonnostni tfidy B.
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Pozadavky kladeny EASA v Partech jsou Casto hodn¢ obecné a nabizeji vice moznych feSeni.
Ne kazdé teseni se ale musi shledat s uspésnym schvéalenim od EASA nebo narodniho ufadu.
U subpartti Part ORO.FC.140 a FC.240 tomu neni o moc jinak. Pozadavky jsou relativné vagni
a tézce by se odhadovalo napiiklad jaké zkuSenosti pilotti v této problematice povazuje EASA
za adekvatni. Aby se predeslo jednanim typu pokus/omyl, vydava EASA jest¢ tzv. AMC
(Acceptable means of compliance). AMC slouzi jako voditko pro provozovatele, které piesné
definuje, jaké piedpoklady ma EASA. Pi#i dodrzeni téchto predpokladi je téméf jisté, Ze dana
zadost bude schvalena. Ackoliv se nejednd o jedinou schiidnou cestu, snahou této prace bude
maximalné vyjit vsttic pozadavkim definovanych v AMC vydanych k Part ORO.FC.240. Nize
je vytazek relevantnich bodti z AMC1 a AMC2 pro ORO.FC.240. Casti bodd, které nebudou
aplikovatelné pro ndmi zkoumany provoz, budou zachovany pro uplnost, ale proskrtnuty
(napiiklad Casti ktery pojednavaji o vzajemnych zapoctech). AMCL1 a 2 v jejich plném znéni
jsou soucasti ptiloh této prace (Ptiloha 1 a 2).

AMC1 ORO.FC.240

a) Aeroplanes
2. When a flight crew member operates more than one aeroplane type or variant within
one or more licence endorsement, as determined by the operational suitability data
established in accordance with Commission Regulation (EU) No 748/2012, the
operator should ensure that:

i.  the minimum flight crew complement specified in the operations manual is

the same for each type or variant to be operated;
ii.  the flight crew member does not operate more than two aeroplane types or
variants for which a separate licence endorsement is required, urless-credits

lated to_the.training. checking._and :

variants; and

iii.  only aeroplanes within one licence endorsement are flown in any one flight
duty period, unless the operator has established procedures to ensure
adequate time for preparation.

V naSem pfipadé¢ budou posadky operovat vice typl, které nemaji spolecnou kvalifikaci
Vv pilotnim priikazu. Z toho ditvodu se bod (a) 2. z AMCI1 a jeho poZzadavky stahuji na nami
zkoumany ptipad.

I.  slozeni posadek definované v provozni pfiruc¢ce musi byt pro oba typy totozné.
Neni mozné, aby jeden typ byl operovén jednotpilotné a druhy dvoupilotné;

ii.  Pilot mize operovat maximalné dva typy nebo varianty s rozdilnou kvalifikaci
v prikazu. Neni tedy mozné, aby pilot operoval tfi typy nebo varianty
srozdilnou kvalifikaci, ale je pfipustné, aby naptiklad operoval dva typy
s rozdilnou kvalifikaci a z toho jeden typ mél v rdmci kvalifikace dv¢ varianty;

iii.  Pouze typy nebo varianty se spole¢nou kvalifikaci mohou byt operovany za
jedno sluzebni obdobi, pokud nemé provozovatel zavedené jiné postupy.
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3. When a flight crew member operates more than one aeroplane type or variant as
determined by the operational suitability data established in accordance with
Commission Regulation (EU) No 748/2012 for type-single pilot and type-multi pilot,
but not within a single licence endorsement, the operator should comply with points
(@)(2) and (4).

V ptipadég, Ze pilot operuje vice nez jeden typ nebo variantu (jednopilotni nebo vicepilotni),
které nemaji spole¢nou kvalifikaci, musi splitovat body (a) 2. a 4. viz. vySe a nize.

4. When a flight crew member operates more than one aeroplane type or variant as
determined by the operational suitability data established in accordance with
Commission Regulation (EU) No 748/2012 for type multi-pilot, but not within a

single Ilcence endorsement epeemmnaeens—ef—aereel&ne—types—er—vanams—as

piHet; the operator should comply with the foIIowmg
i. point (a)(2);
ii.  before exercising the privileges of more than one licence endorsement:
A. flight crew members should have completed two consecutive
operator proficiency checks and should have:
— 500 hours in the relevant crew position in CAT operations with
the same operator; or

B. in the case of a pilot having experience with an operator and
exercising the privileges of more than one licence endorsement, and
then being promoted to command with the same operator on one of
those types, the required minimum experience as commander is 6
months and 300 hours, and the pilot should have completed two
consecutive operator proficiency checks before again being eligible
to exercise more than one licence endorsement;

iii.  before commencing training for and operation of another type or variant,
flight crew members should have completed 3 months and 150 hours flying
on the base aeroplane, which should include at least one proficiency check,
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vi.

after completion of the initial line check on the new type, 50 hours flying or
20 sectors should be achieved solely on aeroplanes of the new type rating,

unless—credits—related—to—thetraining,—checking—and—recent—experience

recent experience requirements established in Commission Regulation (EU)
No 1178/2011 for each type operated;

the period within which line flying experience is required on each type
should be specified in the operations manual;

V bodé €. 4 jiz mame definované presné pozadavky které EASA od provozovatelli ocekava pro
vicetypovy provoz. Nasledujici vycet jednotlivych pozadavkl pro nas bude klicovy a veskeré
naSe navrhy na postupy a omezeni se od nich budou odvijet.

Vi.

viz. bod (a) 2.
Pfedtim nez zah4ji pilot provoz na vice nez jednom typu musi:

A. u daného provozovatele minimalné absolvovat dvé po sobé& jdouci
piezkouseni OPC’ a nalétat minimalné letovych 500 hodin na relevantni
pozici (pokud ma pilot zastavat funkci druhého pilota v dvoutypovém
provozu, musi nalétat aspon 500 letovych hodin jako druhy pilot u
daného provozovatele);

B. v ptipadé¢, ze pilot jiz dvoutypovost u dané¢ho provozovatele praktikuje a
bude povysen na velitele letounu na jednom z typti, musi nejprve odlétat
pul rok, 300 letovych hodin na daném typu a absolvovat dvé po sobé
jdouci pfezkouseni OPC, nezZ bude moci opét operovat vice jak jeden typ;

Ptedtim nez pilot zah4ji vycvik na dal§im typu musi na vychozim typu odlétat
aspoil 3 mésice, minimalné 150 letovych hodin a absolvovat jedno pfezkouSeni
OPC. (Tato podminka nemusi byt nutn€ splnéna splnénim bodu i1. A. vysSe —
pilot mize u daného provozovatele odlétat na relevantni pozici 500 letovych
hodin na “tfetim” typu a pak se miiZe uchazet o vicetypovost mezi “prvnim” a
“druhym” typem. V tom ptipadé musi pilot splnit podminky v tomto bodé¢ na
“prvnim” typu, nez bude moci zah4jit vycvik na “druhém” typu. “Tieti” typ
Vtomto pfipadé¢ do vicetypového provozu nevstupuje, ale hodiny v ramci
jednoho provozovatele jsou zapocitané pro splnény bodu ii. A);

Po dokonceni vstupniho tratového vycviku a ptezkouSeni LPC na novém typu
musi pilot absolvovat minimalné 20 sektori nebo 50 letovych hodin pouze na
nove¢ ziskaném typu, pied ndvratem na piivodni typ a zahajeni dvoutypovosti;
Nedavna praxe bude pro kazdy typ hlidana zvlast podle nafizeni Evropské
Komise C. 1178/2011.8

Perioda ve které je nutné aby pilot m¢l linkovou zkuSenost na typu by méla byt
specifikovana v provozni ptirucce provozovatele.

7 Operator proficiency check — piezkouseni z postupti provozovatele
8 Kapitan/kopilot musi za poslednich 90 dni provést miniméalné 3 vzlety a pfistini na daném typu nebo
odpovidajicim simulatoru.
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AMC?2 primarné definuje terminologii, filozofii a zakladni metodologii, ktera by méla byt
vyuzivéana pii zadosti o schvaleni vicetypového provozu.

AMC2 ORO.FC.240

a) Terminology

The terms used in the context of the operation of more than one type or variant have the
following meaning:

1. Base aircraft means an aircraft used as a reference to compare differences with

another aircraft.

Variant means an aircraft or a group of aircraft within the same pilot type rating
that has differences to the base aircraft requiring difference training or
familiarisation training.

Credit means the recognition of training, checking or recent experience based on
commonalities between aircraft. For substantiation of the credits ODR tables or
other appropriate documentation for comparison of the relevant aircraft
characteristics may be provided.

Operator difference requirements (ODRs) mean a formal description of
differences between types or variants flown by a particular operator.

Pro ucely vypracovani zadosti o schvaleni vicetypového provozu definuje EASA nésledujici

terminy:

1.

Base aircraft — vychozi letadlo. Letadlo, které se slouzi jako vychozi reference pro
porovnavani s jinym letadlem, které by mélo do vicetypového provozu vstupovat.
Variant — varianta. Varianta je letadlo nebo skupina letadel, ktera spada pod stejnou
typovou kvalifikaci, ale je rozdilna oproti vychozimu letadlu. Mohou byt
pozadované rozdilové nebo seznamovaci vycviky pii pfechodu mezi variantami.
Credits — vzajemny zapocet. Vzajemny zapoCet muize byt vyuZzity pro uznani
vycviku, prezkuSovani nebo nedavné praxe mezi riiznymi typy nebo varianty. Mira
vzajemného zapocCtu vychazi zporovnavani rozdild konkrétnich letadel —
k porovnani mohou slouzit tabulky ODR nebo jiné dokumenty.

Operator difference requirements (ODR) — rozdilové pozadavky provozovatele.
ODR popisuji rozdily mezi typy nebo varianty 1étany konkrétnim provozovatelem.
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b) Philosophy

The concept of operating more than one type or variant depends upon the experience,
knowledge and ability of the operator and the flight crew concerned.

The first consideration is whether or not aircraft types or variants are sufficiently similar
to allow the safe operation of both.

The second consideration is whether or not the types or variants are sufficiently similar
for the training, checking and recent experience. Unless credits have been established by
the operational suitability data in accordance with Commission Regulation (EU) No
748/2012, all training, checking and recent experience requirements should be completed
independently for each type or variant.

Filozofie k problematice vicetypového provozu je podle EASA nasledujici:

Zpusob provedeni provozu na vice nez jednom typu je pfevazné vyvozen ze zkuSenosti,
znalosti a schopnosti provozovatele a posadek.

Jako prvni je nutné vyhodnotit, zda typy nebo varianty jsou dostate¢né podobné, aby bylo
mozné je bezpecné soubézné provozovat.

Na druhém misté je potieba vyhodnotit, na kolik si typy nebo varianty jsou podobné a
zda umoznuji vzajemny zapocet vycvikil, prezkouSeni a nedavné praxe. V ptipad¢, ze
vzajemny zapocet neni definovany, musi byt vSechny vycvikové pozadavky provedeny
na obou typech nezavisle.

Vyse popsané body odpovidaji nasSim poznatkiim z piedchozich kapitol a podkapitol. Nasi
snahou bude prozkoumat, zda ndmi zkoumané typy jsou dostatecné¢ podobné pro soubézny
provoz. O vzajemném zapoctu uvazovat nebudeme.

c) Methodology — Use of Operator Difference Requirement (ODR) Tables

1. Before assigning flight crew members to operate more than one type or variant of
aircraft, the operator should conduct a detailed evaluation of the differences or
similarities of the aircraft concerned in order to establish appropriate procedures
or operational restrictions. This evaluation should be based on the data established
in accordance with Commission Regulation (EU) No 748/2012 for the relevant types
or variants and should be adapted to the operator’s specific aircraft configurations.
This evaluation should take into account of the following:

I.  the level of technology;
ii.  operational procedures; and
iii.  handling characteristics.

The methodology described below should be used as a means of evaluating
aeroplane differences and similarities to justify the operation of more than one type
or variant, and when credit is sought.
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EASA navrhuje k vyhodnoceni vicetypového provozu vyuzit tzv. ODR (Operator Difference
Requirement) tabulky. Pomoci téchto tabulek se definuji rozdily mezi jednotlivymi typy.
Nasledn¢ je mozné pomoci rozdilti zhodnotit rizika daného vicetypového provozu. Rozdily by
méli byt primarné definované pomoci technickych dokumentaci definované Natizenim Komise

(EU) ¢. 748/2012. Pii vyhodnocovani rozdili by se mély brat v potaz nasledujici aspekty:

I.  technologicka troven;

Ii.  provozni postupy; a
ii.  letové vlastnosti.

Piesny postup vypracovani tabulek ODR je popsan nize.

2. ODR tables

Before requiring flight crew members to operate more than one type or variant,
operators should first nominate one aircraft as the base aircraft from which to show
differences with the second aircraft type or variant, the ‘difference aircraft’, in terms of
technology (systems), procedures, pilot handling and aircraft management. These
differences, known as operator difference requirements (ODR), preferably presented in
tabular format, constitute part of the justification for operating more than one type or
variant and also the basis for the associated differences/familiarisation or reduced type

rating training for the flight crew.

Provozovatel, ktery se uchazi o dvoutypovy provoz musi definovat, tzv. base aircraft, od
kterého nasledné budou definované rozdily druhého zkoumaného typu, tzv. difference aircraft
(rozdilovy letoun). Tyto rozdily budou zaneseny do piehledné tabulky, aby mohli byt nasledné

prozkouméany. ODR Tabulky mohou mit nésledujici formu:

3. The ODR tables should be presented as follows:

GENERAL OPERATOR DIFFERENCES REQUIREMENTS TABLE

COMPLIANCE METHOD

DIFFERENCE AIRCRAFT:
CURR
c | Diff. Fit Proc 8 lclole FLT REC
enera ifferences char |cg chk lexp
Range
GENERAL No Yes e
ETOPS Certified T
DIMENSIONS |[Configuration per AFM,|Yes No CcB
FCOM T
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SYSTEM OPERATOR DIFFERENCES REQUIREMENTS TABLE

COMPLIANCE METHOD
DIFFERENCE AIRCRAFT:
- CHKG/
BASE AIRCRAFT: TRAINING
CURR
Fit Proc FLT |REC
System Differences char: |chig A |B C|D|E cHk |exp
21 = AIR|CONTROLS AND He
CONDITIONIN [INDICATORS: No Yes
G - Panel layout
PACKS:
21 . AIR Switch type
CONDITIONIN Automatically No |Yes CBT
G controlled
Reset switch for
both packs

MANEUVER MANOEUVRE OPERATOR DIFFERENCES REQUIREMENTS TABLE

DIFFERENCE AIRCRAFT:

COMPLIANCE METHOD

CHKG
CURR
Flt Proc FLT |REC
Manoeuvre Differences A |B C |DIE
char |chg CHK |EXP
Exterior Minor differences NO NO HO
Preflight
Preflight Differences due to systems, |[NO YES CBT |FTD
ECL
FBW handling vs NO YES CBT FFS
Conventional; AFDS
TAKEOFF:
Normal takeoff
- Autothrottle
engagement FMA
indications
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Obsah tabulek je nasledujici:

4. Compilation of ODR Tables
i. ODR 1: General
The general characteristics of the candidate aircraft are compared with the
base aircraft with regard to:
A. general dimensions and aircraft design (number and type of rotors,

wingspan or category);
flight deck general design;
cabin layout;
engines (number, type and position);
limitations (flight envelope).

moow

ODR 1: Obecny popis

Zakladni vlastnosti a parametry rozdilového letounu jsou porovnavané s vychozim letounem
s ohledem na:

. obecné rozméry a design letounu (rozpéti, kategorie letounu apod.);
. zékladni rozlozeni pilotni kabiny;

. motory (pocet, typ a umisténi);

A
B
C. konfigurace a rozloZeni kabiny pro cestujici;
D
E. provozni omezeni (letova obalka).)

ii. ODR 2: Systems
Consideration is given to differences in design between the candidate
aircraft and the base aircraft. For this comparison the Air Transport
Association (ATA) 100 index is used. This index establishes a system and
subsystem classification and then an analysis performed for each index item
with respect to the main architectural, functional and operations elements,
including controls and indications on the systems control panel.

ODR 2: Systémy

Jednotlivé systémy letounti jsou porovnané. Pro porovnani je doporuéeno vyuzit Air Transport
Association (ATA) 100 index. Tento index rozdé€luje jednotlivé systémy letounu do kategorii a
podkategorii. Pro kaZzdou kategorii a subkategorii budou definované rozdily mezi rozdilovym a
vychozim letounem. V potaz se berou rozdily designu, funkénosti, provoznich postupti a
ovladani.
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iii.  ODR 3: Manoeuvres
Operational differences encompass normal, abnormal and emergency
situations and include any change in aircraft handling and flight
management. It is necessary to establish a list of operational items for
consideration on which an analysis of differences can be made.
The operational analysis should take the following into account:
A. flight deck dimensions (size, cut-off angle and pilot eye height);
B. differences in controls (design, shape, location and function);
C. additional or altered function (flight controls) in normal or abnormal
conditions;
D. handling qualities (including inertia) in normal and in abnormal
configurations;
aircraft performance in specific manoeuvres;
F. aircraft status following failure;
G. management (e.g. ECAM, EICAS, navaid selection, automatic
checklists).

m

ODR 3: Manévry

Rozdily, se kterymi ptijdou posadky do styku nejcastéji, budou rozdily v provoznich postupech.
Lze predpokladat, ze existuji rozdily v normdlnich, abnormalnich a nouzovych postupech.

Vsechny postupy je nutné z tohoto ditvodu porovnat a nasledné vyhodnotit jaké riziko jejich
rozdily pfedstavuji. V potaz by se méli vzit nasledujici provozni aspekty:

A
B.
C.

®mmo

rozméry pilotni kabiny (velikost, vyhled a vyska o¢i pilott);

rozdily v ovladacich prvcich (design, tvar, pozice a funkce);

dodatecné nebo upravené (degradované) funkce fidicich prvki v ptfipadé normalnich
nebo abnormélnich podminek;

letové vlastnosti (v€etné setrvacnosti) v normalnich a abnormélnich konfiguracich;
vykony letount ve specifickych manévrech;

stav letountli po zavadg;

prace s avionikou a ovladaci

iv.  Once the differences for ODR 1, ODR 2 and ODR 3 have been established,
the consequences of differences evaluated in terms of flight characteristics
(FLT CHAR) and change of procedures (PROC CHNG) should be entered
into the appropriate columns.

Po zaneseni rozdila do tabulky ma byt vyhodnoceno, zda dany rozdil ovliviiuje letové vlastnosti
(pole FLT CHAR) nebo provozni postupy (pole PROC CHNG). Urovné rozdilti mohou byt:

a) No—systém nebo postup je na tolik podobny, Ze nedochazi k ovlivnéni provozu.

b) Minor —existuje rozdil, ktery je potieba vzit v potaz pfi vyhodnocovani postupt,
ale neni vysoka pravdépodobnost, ze by posadka postup zameénila.

€) Yes — existuje znatelny rozdil, ktery pfi zanedbani nebo neznalosti miize vést
abnormalni situaci a je zde vyssi riziko zamény postupu.
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v.  Difference Levels - crew training, checking and currency

A. The final stage of an operator’s proposal to operate more than one
type or variant is to establish crew training, checking and currency
requirements. This may be established by applying the coded
difference levels from Table 4 to the compliance method column of
the ODR Tables.

B. Differences items identified in the ODR tables as impacting flight
characteristics, or procedures, should be analysed in the
corresponding ATA section of the ODR manoeuvres. Normal,
abnormal and emergency situations should be addressed
accordingly.

EASA dale definuje tzv. arovné rozdilu (difference levels). Urovné rozdilt slouzi pro
uplatiiovani vzajemnych zapoct u vycviki, prezkusovani a nedavné praxe. Jelikoz vzajemny
zapocet nehodlame uzivat, nebudeme se Grovnémi rozdili dale zabyvat. Zbyvajici oddily
AMC2 ORO.FC.240 dale hovoti o vzajemnych zapoétech a z tohoto divodu dale nebudou
rozebirané.

Po anabazi v této podkapitole jsme se dostali kjadru problému a zjistili, ze hlavnim
pozadavkem EASA je, aby provozovatel provedl vyhodnoceni rizik vicetypového provozu,
k tomuto mohou byt pouzity naptiklad tabulky ODR. Dale je provozovatel povinen definovat
provozni omezeni a postupy, podle kterych bude tento provoz provadén. VétSina téchto
omezeni je jiz usnesena Vv ptedchozich partech, z tohoto diivodu bude stéZejni casti této prace
vytvoreni tabulek ODR a vyhodnoceni rizik vicetypového provozu.

2.2 Smérnice CAA-SL-012-n-14

Finalni schvéleni pro provoz na vice neZ jednom typu udé¢luje narodni ufad zemé, kde je
provozovatel registrovan. V nasem piipadé schvaleni udéluje Utad pro civilni letectvi (UCL).
Pro zjednoduseni celého procesu vydalo UCL smérnici, ktera definuje cely postup a pozadavky,
které jsou kladeny na provozovatele. Nize budou rozebrany klicové body této smérnice. Cela
smérnice CAA-SL-012-n-14 je soucasti piiloh (ptiloha 3).

Postupy pro udéleni / zménu schvdleni létani na vice neZ jednom typu nebo varianté
v souladu s pozadavky ORO.FC.140 a 240 a AMCI ORO.FC.240

(a) Vieobecné

(1) V souladu s pozadavkem ustanoveni ORO.FC.240 (a) musi postupy nebo provozni omezeni
pro létani na vice nez jednom typu nebo varianté schvalit UCL CR na zdkladé podané Zddosti
provozovatelem obchodni letecké dopravy (drzitelem AOC).

(2) Zakladni pozadavky jsou uvedeny v ustanoveni ORO.FC.140.
(3) Pozadavky na postupy nebo provozni omezeni jsou uvedeny v ustanoveni ORO.FC.240.

(4) Podrobné pozadavky pro splnéni vyse uvedeného bodu (3) jsou uvedeny v AMCI
ORO.FC.240.
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Smeérnice CAA-SL-012-n-14 se v bodé (a) pifimo odkazuje na Part ORO.FC.140, ORO.FC.240
a AMC1 ORO.FC.240. Pozadavky a postupy ztéchto subpartt a AMC byly probrany
v predchozi podkapitole a prace podle téchto pozadavkl a postupti bude pokracovat. V celé
smérnici neni jedind zminka o AMC2 ORO.FC.240, ale obsah tohoto AMC lze povazovat za
relevantni a vypracovani ODR tabulek bude kli¢ové pro provedeni bezpecnostni studie.

(b) Podani Zadosti o udéleni / zménu schvdleni létani na vice neZ jednom typu nebo varianté

(1) Zadost o udeleni / zménu schvaleni létani na vice nez jednom typu nebo varianté
predkladejte na formulari uvedeném v Priloze I:

e prostrednictvim datové schranky (ID: v8gaaz5), nebo

e naadresu: Urad pro civilni letectvi CR, K letisti 1149/23, 160 08 Praha 6, nebo

e na emailovou adresu: podatelna@caa.cz se zarucenym elektronickym podpisem, nebo
e osobné na podatelnu UCL.

(2) Nedilnou soucasti Prilohy 1 musi byt:

a) Provozni postupy a provozni omezeni pro létdani na vice nez jednom typu nebo varianté,
b) Zhodnoceni rizik pro vicetypové létani (viz bod c (1)),
C) Program vycviku, prezkusovani a pozadavky na neddavnou praxi (viz bod ¢ (2)).

Bod (b) smérnice CAA-SL-012-n-14 definuje jakym zplisobem ma provozovatel podavat
zadost pro udéleni schvaleni a co tato zadost musi obsahovat. Obsah Zadosti je pfimo popsan
v bodé (2). Pozadavky Utadu pro civilni letectvi p¥imo odpovidaji zavéru nasi piedchozi
podkapitoly, kde jsme definovali, co bude muset provozovatel pro schvaleni zpracovat. Aby
vSechny tyto pozadavky byly splnény, je navrhovan nésledujici postup:

a) Provozni postupy a provozni omezeni budou zpracovany piimo dle pozadavki Part
ORO.FC.240 a AMC1 ORO.FC.240. Tyto pozadavky a provozni omezeni budou
uvedeny Vv provozni piiru¢ce OM(A) provozovatele.

b) Zhodnoceni rizik bude provedeno na zakladé vypracovanych tabulek ODR dle AMC2
ORO.FC.240. Pomoci tabulek se urci rizikové oblasti konkrétniho vicetypového
provozu a nasledné¢ budou zanalyzovany a vyhodnoceny. V piipad€, ze bude nutné
aplikovat zvlastni postupy pro snizeni rizik, budou tyto postupy popsany v provozni
piiru¢ce OM(A) a OM(B).

€) Program vycviku, piezkuSovani a pozadavky na nedavnou praxi nebudou v naSem
pfipadé aplikovatelné, jelikoz nehodldme vyuzivat vzdjemné zapocty dle Natizeni
Komise (EU) ¢. 748/2012. Vycviky, piezkuSovani a nedavna praxe budou pro kazdy
typ provadény a sledovany zvIast.
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(c) Dodatecné informace

(1) Provozovatelitv systém rizeni bezpecnosti (SMS) musi na zdkladeé navrhovanych provoznich
postupit a omezeni a programu pro vycvik, prezkusovani a pozZadavkit na nedavnou praxi
vypracovat zhodnoceni rizik (risk assessment) pro vicetypové létani.

(2) Pokud provozovatel bude uplatiiovat zdpocty pro vycvik, prezkuSovani a neddvnou praxi v
souladu s narizenim (EU) ¢. 748/2012, bude muset tyto zapocty prokdzat a zapracovat je do
prislusnych ustanoveni provozni prirucky tykajicich se vycviku, prezkusovani a nedavné praxe.

(3) Pokud provozovatel nebude uplatiiovat vyse uvedené zdapocty, musi splnit pozadavky
ORO.FC v plném rozsahu pro kazdy typ v ramci vicetypoveho létani.

V bodé¢ (¢) smérnice nalezneme dodatecné informace k prfedchozim bodim. Je uptesnéno, ze
vyhodnoceni rizik by mél byt provedeno pomoci systému fizeni rizik (SMS) daného
provozovatele. SMS zhodnoti rizika, na zakladé dodanych podkladd z bodu (b).

Bod (2) v nasem piipad¢ je neaplikovatelny, a proto bude nutné fidit se pozadavky v bod¢ (3).
tzn., Ze pro kazdy typ musi byt splnény pozadavky ORO.FC, pojednéavajici o vycvicich,
prezkuSovani a nedavné praxi.

2.3 Schvalovaci proces

Po vypracovani:

a) provoznich postupti a omezenich pro 1étani na vice nez jednom typu,

b) zhodnoceni rizik pro létani na vice nez jednom typu,

C) programu pro vycvik, pfezkusovani a pozadavkll na nedavnou praxi ¢leni letovych (v
naSem piipadé€ neni nutné).

Poda provozovatel zadost o schvaleni 1étani na vice nez jednom typu nebo varianté, dle
smérnice CAA-SL-012-n-14 (piiloha 4). Po udé¢leni schvaleni mlze provozovatel zahajit
vicetypovy provoz. Nicmén¢ v ramci systému fizeni rizik provozovatele mize byt zahodné, aby
po urcitou dobu byl provoz blizce monitorovan pro zaruceni vyS$si bezpe€nosti a zachyceni
rizik, které nebyly objeveny v bezpecnostni analyze. Dale je mozné, Ze tento provoz bude
z po&atku cilem ¢ast&jsich auditt ze strany UCL.
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3 LETOUNY CESSNA CITATION SOVEREIGN A LONGITUDE

Pro vicetypovy provoz zkoumany v této praci byly zvoleny letouny Cessna Citation Model 680
Sovereign a Cessna Citation Model 700 Longitude. Oba tyto letouny spadaji do kategorie mid-
size bussines jet a na prvni pohled 1ze hovofit o jisté podobnosti mezi t€émito letouny co se tyce
rozmérl, vykonil a konfigurace kabiny. Z tohoto divodu se tyto dva typy jevi jako vhodni
kandidati pro vicetypovy provoz. V této kapitole budou popsany oba letouny a jejich varianty,
nasledn¢ budou vyzdvizeny jejich rozdily, ktery budou v dal$ich kapitolach zkoumany.

3.1 Cessna Citation Model 680 Sovereign

Letoun Cessna Citation Sovereign byl poprvé piedstaven na konvenci NBAA® v roce 1998.
Ucelem tohoto letounu bylo primarng vyplnit hluché misto na trhu Cessny mezi letouny
Citation X (model 750, ktery vynikal svou vysokou cestovni rychlosti, ale zaroven byl neblaze
znamy vysokymi provoznimi naklady a $patnymi vykony na kratkych drahach) a Citation
Excel/XLS (model 560XL, ktery mél vyborné vykony na kratkych drahach, ale trpél nizkou
cestovni rychlost).°

Oproti pfedchozim modeliim nabidnul Sovereign optimalni kompromis mezi letouny Citation
XLS a Citation X. Kabina Sovereignu odpovida rozmérové kabin¢ Citation X a tim nabizi o
maximalni 3 mista vic nez Citation XLS.!! Zaroveii se podaftilo diky mirné §ipovému kifdlu
dosahnout lepsi cestovni rychlosti nez Citation XLS a rovnéz byly zachované dobry vykony
pro kratké vzlety a pfistani. Vysledkem je letoun, ktery zachovava komfort Citation X, ale
pfesto nabizi nizsi provozni néklady a disponuje dobrymi vykony pro vzlety a pfistani na
kratkych drahéach.

Citation Sovereign Gspésné absolvoval prvni zkusebni let v unoru 2002 a o dva roky pozdé&ji v
ervnu 2004 ziskal certifikaci FAA'2 (EASA letoun certifikovala o necely rok pozdé&ji v bieznu
2005).1 O samotném usp&chu Sovereignu hovoii prodejni ¢isla, kterd na konci roku 2013 ¢inila
349 kust.* K dnesnimu dni je pouze ve Spojenych Statech Americkych registrovanych pies
500 letount Citation Sovereign ve v§ech variantach.™®

Prvni Citation Sovereign dorazil do Ceské republiky v roce 2007. V dnesni dobé je na &eskych
registracnich znackach provozovano 5 letount Citation Sovereign. Z téchto péti letadel jsou 3
letouny varianty Citation Sovereign a dva letouny varianty Citation Sovereign+.

® National Business Aviation Association

10 Srov. CITATION SOVEREIGN OVERVIEW (2002-2013). In: Jetstream [online]. December 11, 2014 [cit.
2020-03-25]. Dostupné z: https://www.jetcraft.com/jetstream/2014/12/citation-sovereign-overview-2002-2013/
U Citation X a sovereign nabizeji v maximalni konfiguraci mista pro 12 lidi, zatimco Citation XLS mtize
maximalné pojmout 9 cestujicich

2 Srov. TYPE-CERTIFICATE DATA SHEET NO. T00012WI, Revision 13, FAA

13 Srov. TYPE-CERTIFICATE DATA SHEET C680, Issue 06 , EASA

14 Srov. Cessna receives FAA certification, begins deliveries of new Citation Sovereign+. In: Textron

Aviation [online]. DECEMBER 20, 2013 [cit. 2020-03-25]. Dostupné z:
https://txtav.com/en/newsroom/2013/12/cessna-delivers-first-newly-certified-renamed-citation-sovereignplus
15 Srov. FAA REGISTRY Aircraft Inquiry. In: Federal Aviation Administration [online]. [cit. 2020-03-25].
Dostupné z: https://registry.faa.gov/aircraftinquiry/Aircraft_Inquiry.aspx
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Jak uz bylo zminéno v piedchozim odstavci, tak existuje vice variant modelu 680. Po velkém
uspéchu letounu Citation Sovereign, Cessna na piehlidce NBAA 2012 oznamila novou variantu
Sovereignu, tzv. Sovereign+ (model 680+). Tato varianta byla obohacena o novou avioniku,
winglety a siln¢j$i motory, zaroven byla mirné¢ zvySena maximalni vzletova a pristavaci
hmotnost.® Rok pfedtim na konvenci NBAA 2011 Cessna rovnéz oznamila, Ze vyviji novy
letoun Citation Latitude. Citation Latitude (model 680A) je certifikovan jako varianta
puvodniho modelu 680. Latitude vyuziva stejné kiidlo a ocasni plochy jako pivodni model, ale
je vybaven slab$imi motory. Nejvétsich rozdili se doznala kabina Latitude, ktera je zcela
odlisna od Sovereignu a misto standardnich 8 cestujicich pojme pouze 6*’. Kabina je kratsi, ale
na Sifku a vySku je vétsi, interiér tak pusobi vic prostorné a komfortné. Ackoliv Citation
Latitude vychazi z ptivodniho modelu 680/C680+, 1ze spise hovotit o nastupci Citation XLS
nez Sovereignu.

V nasledujicich podkapitolach budou hloubéji popsany varianty Citation Sovereign a
Sovereign+. Prace o varianté 680A Latitude dale jiz nebude hovotit, jelikoz ndmi nebude brana
V potaz pii vyhodnocovani vicetypového provozu a zaroven v soucasnosti na ¢eském uzemi
neni tato varianta provozovana.

16 Srov. Cessna receives FAA certification, begins deliveries of new Citation Sovereign+. In: Textron
Aviation [online]. DECEMBER 20, 2013 [cit. 2020-03-25]. Dostupné z:
https://txtav.com/en/newsroom/2013/12/cessna-delivers-first-newly-certified-renamed-citation-sovereignplus
17 A¢koliv maximalni kapacita pro cestujici Sovereigna ¢inni 12 cestujicich, standardné jsou kabiny
konfigurovany pro 8 nebo 9 cestujicich. Citation Latitude pojme maximaln¢ 9 cestujicich, ale ve standardni
konfiguraci pouze 6 nebo 7 cestujicich.
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3.1.1 (680 Citation Sovereign

Citation Sovereign je dvoupilotni dopravni letoun certifikovan podle amerického piedpisu U.S.
14 CFR Part 25 a evropského JAR-25%8, Letoun je plné certifikovan pro lety ve dne, v noci, za
pravidel VFR a IFR a pro lety do znamé namrazy. Letoun je certifikovan pro pfiblizeni
kategorie I a 1.9

Diky své nizké pfiblizovaci rychlosti Var, kterd pifi maximalni pfistdvaci hmotnosti za
standardnich podminek ¢ini 110 KIAS?, spadé letoun do piiblizovaci kategorie B. Rozméry
letounu odpovidaji protipozarnimu kodu B4 a z hlediska vykonu letoun spada do tiidy A%,

Tabulka a nakresy nize blize specifikuji parametry a systémy letounu Citation Sovereign.

CESSNA CITATION SOVEREIGN (MODEL 680)

Obecna konstrukce Dolnoplosnik s 16° Sipu, dva turbodmychadlové motory upevnéné
pylony na zadni ¢asti trupu, horizontélni stabilizator upevnény na
vertikalnim stabilizatoru v konfiguraci ,,krucifix*

Kabina a ulozné prostory Pretlakovana kabina pro maximaln€é 12 cestujicich, neptetlakovy
hlavni Glozny prostor

Avionika Honeywell Primus Epic

Pietlak a klimatizace Zdroj pretlaku je pneumaticky systém, regulace pomoci dvou
vyfukovych otvori, klimatizace regulovana pomoci jedné ACM (Air
Cycle Machine)

Ovlédaci prvky Mechanicky ovladané fidici plochy, elektrické vztlakové klapky

Palivova soustava Dv¢ palivové nadrze s moznosti kiizového zasobovani obou motort

Hydraulické systémy Jedno-vétvi, pohanény motorovymi pumpy a piidavnou elektrickou
pumpou na zemi

Odmrazovaci systém Pomoci teplého vzduchu z motort, ¢elni $titek a sensory elektricky
vyhiivané

Podvozek a brzdy Hydraulicky zatahovany podvozek s dvojitym kolesem, karbonové
brzdy s anti-skidem

Kyslikovy systém Dve¢ kyslikové lahve ve spodni ¢asti trupu

Pneumatické systémy Stla¢eny vzduch z motor nebo APU

APU Zdroj el. energie a vzduchu pro klimatizaci, neni povolen provoz bez
dohledu

Pohonna jednotka Pratt & Whitney Canada PW306C
5,770 Ibf

Tabulka 1 - Popis systémiu C680

18V dnegni dobé piedpis CS-25

19 Srov. Citation Sovereign Operating Manual, Model 680-0001 and on, Revision 1, Textron

20 Srov. Citation Sovereign Airplane Flight Manual, Model 680-0001 and on, Revision 11, Textron

2l Vicemotorovy proudovy letoun s maximalni vzletovou hmotnosti vy$si jako 5700kg nebo s kapacitou vic jak 9
cestujicich.
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3.1.2 C680+ Citation Sovereign+

Citation Sovereignt+ je dvoupilotni dopravni letoun certifikovan podle amerického predpisu
U.S. 14 CFR Part 25 a evropského JAR-25 (doplnéno o pozadavky CS-25). Letoun je pIné
certifikovan pro lety ve dne, v noci, za pravidel VFR a IFR a pro lety do zndmé ndmrazy. Letoun
je certifikovan pro piiblizeni kategorie 1.2 Za povsimnuti stoji, Ze na rozdil od svého
piedchiidce C680 neni tato varianta certifikovana pro piiblizeni kategorie II.

Diky své nizké pfiblizovaci rychlosti Var, kterd pifi maximalni pfistdvaci hmotnosti za
standardnich podminek ¢ini 109 KIASZ, spada letoun do pfiblizovaci kategorie B. pozorngjsi
¢tenaf si mohl vSimnout, ze piiblizovaci rychlost modelu 680+ je nizsi nez ta ptvodniho
modelu. Tato nizsi ptiblizovaci rychlost vypliva z faktu, Ze model 680+ ma vétsi rozpéti nez
model 680, diky nové pfidanym wingletim. I pies vétsi rozpéti letounu, ale rozméry stale
odpovidaji protipozarnimu kodu B4 a z hlediska vykonu letoun rovnéz spada do ttidy A.

Tabulka a nékresy niZe blize specifikuji parametry a vybavu letounu Citation Sovereign+.

CESSNA CITATION SOVEREIGN+ (MODEL 680+)

Obecna konstrukce Dolnoplosnik s 16° $§ipu, kiidla vybaveny winglety, dva
turbodmychadlové motory upevnéné pylony na zadni ¢asti trupu,
horizontalni stabilizator upevnény na vertikalnim stabilizatoru
v konfiguraci ,,krucifix*

Kabina a ulozné prostory Pretlakovana kabina pro maximalné 12 cestujicich, nepietlakovy
hlavni ulozny prostor

Avionika Garmin G5000

Pretlak a klimatizace Zdroj pretlaku je pneumaticky systém, regulace pomoci dvou

vyfukovych otvortl, klimatizace regulovana pomoci jedné ACM (Air
Cycle Machine)

Ovladaci prvky Mechanicky ovladané fidici plochy, elektrické vztlakové klapky

Palivova soustava Dv¢ palivové nadrze s moznosti kiizového zasobovani obou motort

Hydraulické systémy Jedno-vétvi, pohanény motorovymi pumpy a piidavnou elektrickou
pumpou na zemi

Odmrazovaci systém Pomoci teplého vzduchu z motord, Celni Stitek a sensory elektricky
vyhfivané

Podvozek a brzdy Hydraulicky zatahovany podvozek s dvojitym kolesem, karbonové
brzdy s anti-skidem

Kyslikovy systém Dv¢ kyslikové lahve ve spodni ¢asti trupu

Pneumatické systémy Stla¢eny vzduch z motor nebo APU

APU Zdroj el. energie a vzduchu pro klimatizaci, neni povolen provoz bez
dohledu

Pohonna jednotka Pratt & Whitney Canada PW306D
5,907 Ibf

Tabulka 2 - Popis systémia C680+

22 Srov. Citation Sovereign+ (G5000) Operating Manual, Revision 0, Textron
2 Srov. Citation Sovereign+ Airplane Flight Manual, Model 680-0501 and on, Revision 2, Textron
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3.2 Cessna Citation Model 700 Longitude

Cessna Citation Longitude je nejnovéjsi ptirtustek do fady proudovych letounti Cessna. Plany
na vyvoj letounu, ktery ma nabizet nejvyssi dolet z fady Citation, Cessna poprvé piedstavila na
piehlidce EBACE?* v roce 2012. Novy letoun mél provozovateliim nabizet moZnost non-stop
letd mezi New Yorkem a Pafizi, Londynem a Dubaji nebo Pekingem a Moskvou. Dlouhy dolet,
piedpokladéana cestovni rychlost zna¢né piekracujici Mach 0.80, prostorna kabina a atraktivni
cenovka méla ze Citation Longitude udélat idealni a dostupny super mid-size business jet.?

Longitude se poprvé vznesla k nebesim v fijnu 2016 s ptedpokladem dokonceni FAA
certifikace v pilce roku 2017. Bohuzel pribéh certifikace nebyl takovy, jaky si Textron?®
piedstavoval. Kvili komplikaci s odolnosti vii¢i hotlavosti kiidelnich nadrzi se podatilo ziskat
FAA Certifikaci az v zaif 2019?7, téméf o dva roky pozdgji, nez se piivodné predpokladalo.
V soucasné dobé¢ se stale ¢eka na certifikaci EASA, ale predpoklada se jeji ziskani v druhé
poloviné roku 2020. I ptes komplikace s certifikaci ma Textron jiz mnoho objednévek pro tento
novy typ, jmenovité jenom spoleénost NetJets objednala 150 kust.?® V Ceské republice je
momentalné objednany jeden kus.

Ackoliv se nejedna o ptimého néastupce modelu 680 Sovereign, 1ze piredpokladat, ze mnoho
provozovatelt diky vyss$imu doletu a cestovni rychlosti bude preferovat model 700 Longitude.
Citation Longitude ve vétSin¢ ohleda ptekonava starsi modely Sovereignu/Sovereignu+. Krom
pfedem zminénych lepsich letovych vykoni nabizi znatelné prostornéjsi kabinu, pietlakovy a
béhem letu piistupny loZny prostor a mnoho dalSich vychytavek. Jediny aspekt, ve kterém
Citation Longitude neptekonava Sovereign je ve vykonech na kratkych drahach. Vlivem
vyssiho Sipu a odliSné konstrukce kiidla ma Citation Longitude vyssi vzletové a pfistavaci
vzdalenosti nez Citation Sovereign/Sovereign+.

24 European Business Aviation Convention and Exhibition v Zenevé

% grov. Cessna Announces Long-Range Citation Business Jet. In: Textron Aviation [online]. MAY 14, 2012
[cit. 2020-04-23]. Dostupné z: https://txtav.com/en/newsroom/2012/05/cessna-announces-long-range-citation-
business-jet

% Konglomerat spojujici firmy Cessna, Beachcraft a Hawker, ktery vznikl v roce 2014

27 Srov. Cessna Citation Longitude business jet receives FAA Type Certification. In: Textron Aviation [online].
SEPTEMBER 23, 2019 [cit. 2020-04-23]. Dostupné z: https://txtav.com/en/newsroom/2019/09/cessna-citation-
longitude-business-jet-receives-faa-type-certification

28 Srov. NetJets takes delivery of its first Citation Longitude. In: Flight Global [online]. JANUARY 6, 2020
[cit. 2020-04-23]. Dostupné z: https://www.flightglobal.com/business-aviation/netjets-takes-delivery-of-its-first-
citation-longitude/136006.article

38



3.2.1 C700 Citation Longitude

Citation Longitude je dvoupilotni dopravni letoun certifikovan podle amerického piedpisu U.S.
14 CFR Part 25 (Certifikace EASA dle CS-25 piedpokladana v druhé poloviné roku 2020).
Letoun je pIné certifikovan pro lety ve dne, v noci, za pravidel VFR a IFR a pro lety do znamé

namrazy. Letoun je certifikovan pro pfiblizeni kategorie

1.29

Diky prtiblizovaci rychlosti Var, ktera pfi maximalni pfistdvaci hmotnosti za standardnich
podminek ¢&ini 125 KIAS®, spada letoun do pfiblizovaci kategorie C. Rozméry letounu
odpovidaji protipozarnimu kodu B4 a z hlediska vykonu letoun spada do tiidy A.

Tabulka a nakresy nize blize specifikuji parametry a systémy letounu Citation Longitude.

CESSNA CITATION LONGITUDE (MODEL 700)

Obecna konstrukce

Dolnoplosnik s 31.8° Sipu, kiidla vybaveny winglety, dva
turbodmychadlové motory upevnéné pylony na zadni ¢asti trupu,
horizontalni stabilizdtor upevnény na vertikdlnim stabilizatoru
v konfiguraci ,, T-Tail*

Kabina a tilozné prostory

Pretlakovana kabina pro maximalné 12 cestujicich, ptetlakovy hlavni
ulozny prostor

Avionika

Garmin G5000

Pietlak a klimatizace

Zdroj pietlaku je pneumaticky systém, regulace pomoci jednoho
vyfukového otvoru, klimatizace regulovana pomoci jednoho ACRP
(Air Cycle Refrigeration Pack)

Ovladaci prvky

Mechanicky ovladana kiidélka a vyskové kormidlo, FBW3! smérové
kormidlo a spoilery, elektricky ovladané klapky

Palivova soustava

Dveé palivové nadrze S moZnosti pfecerpavani paliva mezi nadrzemi

Hydraulické systémy

dvouvétvi, pohanény motorovymi pumpy, PTCU pro vyrovnavani
tlaku mezi systémy a pohon prot&jsi vétve v piipadé selhani
motorové pumpy, hydraulicky generator

Odmrazovaci systém

Kftidla a motorové vstupy pomoci teplého vzduchu z motort, ocasni
plochy pomoci EMEDS, ¢elni §titek a sensory elektricky vyhiivané

Podvozek a brzdy Hydraulicky zatahovany podvozek s dvojitym kolesem, karbonové
brzdy s anti-skidem

Kyslikovy systém Dve¢ kyslikové lahve v nosni ¢asti

Pneumatické systémy Stla¢eny vzduch z motor nebo APU

APU Zdroj el. energie a vzduchu pro Kklimatizaci, povolen provoz bez
dohledu

Pohonna jednotka Honeywell HTF7700L

7,609 Ibs

Tabulka 3 - Popis systémi C700

2 Srov. Citation Longitude Pilot Training Manual, Revision 1, Textron
30 Srov. Citation Longitude Airplane Flight Manual, Model 700-0001 and on, Revision 1, Textron
31 Fly By Wire — elektronické Fizeni nahrazujici mechanické
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3.3 Rozdily mezi letouny Sovereign+ a Longitude

Pro piehledné vyjadieni rozdili mezi typy vyuZzijeme ¢astecné systém tabulek ODR, dle AMC2
ORO.FC.240. (viz. kapitola 2.1 Part ORO). V kazdé dané kategorii budou definované zakladni
rozdily a nasledn¢ bude predbézné¢ vyhodnoceno, zda a jaky vliv maji rozdily na letové
vlastnosti (FLT CHAR) a provozni postupy (PROC CHNG). V dalsich kapitolach budou
polozky, kde dochézi k ovlivnéni letovych vlastnosti nebo postupti blize prozkoumany a bude
vyhodnoceno do jaké miry predstavuji bezpecnostni riziko. Na zaklad¢ téchto poznatkd pak
mohou byt definované postupy pro snizeni rizika neboli zmirnujici opatieni.

Ptredbézné vyhodnoceni rozdilt bude vychazet z nasledujicich piedpokladii:

FLT CHAR

No — Rozdil nema zadny vliv na letové vlastnosti a posadky by neméli v dané oblasti
citit rozdil oproti vychozimu typu.

Minor — Novy typ ma odlisné letové vlastnosti, které mohou byt znatelné pro posadky,
neovliviiuji vSak bezpecnost letu (naptiklad: automatické otevieni spoileril po dosednuti
letounu).

Yes — Novy typ ma odlisné letové vlastnosti, které mohou byt znatelné pro posadky,
Vv ptipad¢ zdmény nebo neznalosti novych letovych vlaznosti mize dojit k abnorméalni
situaci (napiiklad: systém stick-pusher).

PROC CHNG

No — Rozdil nema zadny vliv normdlni provozni postupy nebo s rozdilem posadky
nepiijdou do vztyku (naptiklad: rozdilny pocet paneld spoilert)

Minor — Novy typ ma rozdilné provozni postupy, ale jedna se pouze o postupy, ktery
se jedna o postup provadény dle checklistu, kde by neméla hrozit zdména (napiiklad:
rozdilné ovladani pretlaku. Za normélnich okolnosti posadka tyto ovladace nepouzivé a
pouziva je pouze za doprovodu checklistu).

Yes — Novy typ ma rozdilné normalni provozni postupy (tedy postupy, které posadka
provadi na kazdém letu) nebo ma rozdilné memory items®2. V piipadé Ze dojde k zaméné
téchto postupti mize dojit k abnormalni situaci. (napiiklad: memory items pii
samovolném uvolnéni thrust reverseru za letu).

32 Tyto postupy musi znat posadka nazpamét’ a musi byt provedeny vzdy spravné

42



3.3.1 Tabulky ODR

GENERAL ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

DESIGN

REMARKS

FLT
CHAR

PROC
CHNG

General
Airplane
Configuration

2.94 m fuselage length increase

1.03 m wingspan decrease

15.5° wing sweep increase

Vortex generators

0.20 m tail height decrease

0.50 m horizontal tail span decrease (T-tail)

0.10 m wheelbase decrease

0.32 m wheel curb-to-curb turn radius decreased

Yes

No

Weights

Maximum Ramp Weight increase to 39,700 Ib
MTOW increase to 39,500 Ib

MLW increase to 33,500 |b

MZFW increase to 26,000 |b

Minor

No

Servicing 1.

Oxygen fill port located in nose compartment
Portable water system external panel
Hydraulic service panel located on left side
External bleed air panel

No

Minor

Servicing 2.

DOOR LIFT panel
REFUEL/DEFUEL panel

No

Minor

Engines 1.

Honeywell HTF7700L
Thrust 7,609 |b/thrust

No

No

Engines 2.

Pneumatic starter

No

Yes

Flight Deck

Parking brake position changed
Emergency brake position changed
Emergency gear release position changed

No

Yes

Tabulka 4 - ODR Design Table 1
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GENERAL ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
DESIGN REMARKS CHAR | CHNG
Instrument New fuel, hydraulic, pneumatic and anti-ice
Panel interface on central pedestal and lower panel
Layout APU fire button next to ENG FIRE R button
Power reserve panel
Windshield rain removal fan and associated No Yes
button deleted
Baggage heat system and associated button
deleted
Cabin 1. Emergency exit at aft RH seat, not in lavatory
Electrically actuated entry door
PRESSURE WARNING LED No Minor
Water barrier flip up floor panel
Portable water system dump function
Cabin 2. Cabin height, width and length increased
Acoustic cabin door curtain installed No No
Cargo Pressurised cargo compartment accessible from
cabin with RH & LH shelves No Minor
Cargo compartment not heated
Flight Controls Fly-by-wire hydraulic rudder system
1. Stick Pusher Yes Yes
Flight Controls | Automatic Ground Spoilers _ _
2. Spoiler Autostow Minor | Minor
Flight Controls 6 spoiler panels
3. twin channel Stabilizer trim system (A and B) No No
Flight Envelope | Maximum certified altitude of 45,000 ft
(Limitations) Maximum Take-off and Landing altitude 10,000 ft
Maximum altitude with gear extended 18,000 ft
Minimum RVSM airspeed 190 KIAS
Operating speeds:
e Mwmo (above 29,375 ft) ... Mach 0.84
e Vo (8000 ft to 29,375 ft) ... 325 KIAS ves ves
* Vo (below 8000 ft) ... 290 KIAS — 305 KIAS
e Max. Turb. Air. ... 235 KIAS/Mach 0.75
e Min. Icing speed ... 200 KIAS
Different Load factor

Tabulka 5 - ODR Design Table 2
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SYSTEM ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
SYSTEM REMARKS CHAR | CHNG
21 Separate heat exchanger (ACRP backup function)
Air Conditioning | Different control panel (ECS Knob, Flow Button)
1. L and R PRESS SOURCE knob changed to buttons No Minor
Door PRESSURE WARNING led light
Ground cart air supply available
21 Air Cycle Refrigeration Pack (ACRP)
Air Conditioning | APU Max cool removed
2. ECS Synoptic system page
Single electrically controlled outflow valve No No
Max. differential pressure 10.2 PSI
Cabin alt. at 45,000 ft is 5,950 + 225 ft
ALT/MAN button renamed PRESS MODE
22 3 axis autopilot
Auto-flight Yaw damper automatic
. No No
engagement/disengagement
23 No changes
Communications
24 PTCU - Hydraulic generator
Electrical power | Lithium-lon batteries
1. EPU different voltage settings and charging No Minor
procedure
Loadshedding function
24 Mission and Main bus (renamed)
Electrical power | New interior bus system logic
2. Different Emer. light bat. packs position
Different Eng. and APU Gen. voltage/amperage
Service bus No No
Inverters for windshield heat system and
new system logic
Generator voltage and amperage displayed as
percent of maximum
25 No changes
Equipment/ No No
Furnishings

Tabulka 6 - ODR System Table 1
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SYSTEM ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
SYSTEM REMARKS CHAR | CHNG
26 No baggage fire bottle system
Fire Handheld fire extinguishers (+ PBE) No Minor
Protection 1.
26 4 Engine fire detection elements
Fire 3 handheld extinguishers in cabin
Protection 2. ENG FIRE button FADEC engine shutdown e e
APU Warning Horn (11 sec bottle auto-discharge)
27 Fly-by-wire hydraulic rudder system
Flights controls | Stick Pusher Yes Yes
1.
27 Double slotted flaps (different speed limits)
Flights controls | Automatic Ground Spoilers (w/ backup system)
2. Spoiler Autostow Minor Minor
Pitch/Roll Disconnect (pilot side — spoilers/co-
pilot side — ailerons)
27 Flight controls synoptic page
Flights controls | Single aileron trim tab
3. 6 spoiler panels (panel 3 and 4 only ground) No No
twin channel Stabilizer trim system (A and B)
28 Fuelling panel
Fuel 1. Fuel transfer
Gravity crossflow No Yes
Fuel recirc pump
28 Total capacity: 14,070 Ibs (14,511 over wing)
Fuel 2. APU fuel only from right tank
No No
Amber FUEL INLET COLD L and/or R CAS message
Fuel imbalance 500 Ib (up to 2000 Ib)
29 Two branch hydraulic system (A and B)
Hydraulic 1. Hydraulic Rudder Control
Power Transfer and Conversion Unit (PTCU) .
No Minor
Rudder Standby System (RSS)
RSS button, PTCU knob and PUMP switches add.
Parking Brake Operation
29 Hyd. Emergency Landing Gear Actuator
Hydraulic 2. Hydraulic depressurization valve
Nine accumulators (backup pressure) No No
Spoiler isolation manifold and priority valve

Tabulka 7 - ODR System Table 2
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SYSTEM ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

SYSTEM

REMARKS

FLT
CHAR

PROC
CHNG

30
Ice/Rain 1.

Ice Detection system (two detectors)
Horizontal stabilizer De-lce (EMEDS)

Single Wing Anti-Ice

Stall Scheduling Icing Compensation
PITOT/STATIC NORM function (single button)
Minimum sustained speed in icing 200 KIAS
Different ice protection buttons/panel

No

Yes

30
Ice/Rain 2.

Drain heaters

Engine spinner not heated

Windshield Anti-Ice inverters

Anti-lce synoptics

Windshield rain removal fan removed)

No

No

31
Indicating
system

New CAS messages
New system synoptic pages

No

No

32

Landing Gear 1.

Vio/ViE ... 230 KIAS

Max. Tire Ground Speed ... 195 Knots

Emergency gear release through free fall and
hydraulic assist (different handle)

Different Parking brake/Emergency brake handle
Different Parking brake setting

No

Yes

32

Landing Gear 2.

Independent inboard and outboard brake
hydraulic system

Hydraulic backup system for NWS, Extension and
brakes

Hydraulically actuated main landing gear doors
Steering angle 88°

Reversable landing gear system

No

No

Tabulka 8 - ODR System Table 3
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SYSTEM ODR TABLE
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE
FLT | PROC
SYSTEM REMARKS
CHAR | CHNG
33 Wing-tip downwash light added
Lights Taxi light illuminates when airborne (w/ R gear) No No
34 RAT probes added on forward fuselage (both
Navigation/ sides) No No
Pitot Static
35 Oxygen bottles and fill port located in nose
Oxygen compartment No No
Automatic mask drop at 14,800 + 200 ft cabin alt.
36 Air Turbine Starter
Pneumatics 1. Bleed Air Isolation Valve (XFLOW) No Yes
Different control and indicator centre panel
36 External bleed air support
Pneumatics 2. BLD LEAK APU and HEAT EXCHG CAS messages
PYLON BLD LEAK CAS message No No
Pneumatic synoptic system page
HP Lockout function

Tabulka 9 - ODR System Table 4

48



SYSTEM ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
SYSTEM REMARKS
CHAR | CHNG

37 No Vacuum system
Vacuum No No
38 Portable water system external panel
Waste/Water Portable water system dump function No Vifie
45 No changes
Maintenance No No
Computer
46 No changes
Information No No
systems
49 Approved for unattended operation (APU HORN)
APU 1. APU flight envelope improved

De-ice possible with APU on No Yes

APU FAIL procedure

APU oil level test moved to fuel panel
49 APU BLEED OFF CAS message
APU 2. Bleed air for engine start No No
50 Pressurised cargo compartment accessible from
Cargo/ cabin with RH & LH shelves
Accessory Cargo compartment not heated No Minor
compartment Ladder in tail cone compartment

Tabulka 10 - ODR System Table 5
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SYSTEM ODR TABLE
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
SYSTEM REMARKS CHAR | CHNG
52 Door PRESSURE WARNING light
Doors Electrically actuated cabin entry door No Minor
52 No inflatable acoustic door seal
Doors Passive cabin and baggage door seal No No
DOOR OPEN LED
53 2.94 m fuselage length increase
Fuselage Cabin width and height increase No No
54 No changes
Nacelles/ No No
Pylons
55 T-Tail configuration
Horizontal & 0.20 m tail height decrease Minor No
Vertical Stab. 0.50 m horizontal tail span decrease
56 New windows
Windows No No
57 1.03 m wingspan decrease
Wings 15.5° wing sweep increase Minor No
Vortex generators

72 Honeywell HTF7700L
Engine Thrust 7,609 |bs/thrust No No
(turbine)
73 Fuelling panel
Fuel Fuel transfer

. No Yes
Controls Gravity crossflow
74 Igniter CAS messages
Engine No No
Ignitions
75 Air Turbine Starter
Engine Bleed No No
Air

Tabulka 11 - ODR System Table 6
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SYSTEM ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

Dry motoring
Engine shutdown limits

FLT | PROC
SYSTEM REMARKS CHAR | CHNG
76 AUTOMATIC/MANUAL POWER RESERVE
Engine ENG CTRL FAIL CAS message )
Controls Minor Yes
77 MCT thrust renamed CLB thrust
Engine ENGINE VIB FAIL & ENGINE VIBRATION messages
Indicating ENGINE EGT HIGH CAS message No No
ENG EXCEEDANCE CAS message
78 IDLE by 45 knots
Exhaust/ EMER. STOW removed (Auto stow function)
Thrust Reversers | T/R Test
1. Minor Yes
78 FADEC controlled reverse thrust setting
Exhaust/ T/R INOP CAS message
Thrust Reversers | T/R ARM message removed No No
2.
79 Oil check on fuel panel
Engine Different oil sight gauge No Minor
Oil 1.
79 OIL FLTR BYPASS CAS message
Engine OIL PRESSURE LOW CAS message
Oil 2. OIL TEMO LOW CAS message No No
OIL O'TEMP/O’PRESS CAS messages

80 Air Turbine Starter
Engine Starter disengage button removed
Starting Different Engine start procedure

No Yes

Tabulka 12 - ODR System Table 6
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MANOEUVRE ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
MANOEUVRE REMARKS
CHAR | CHNG

Flight Almost Identical dimensions and panel layout
Deck No No
Dimensions
Differences Different Parking brake/Emergency brake
In Controls handle and location No Yes
Additional Or Different Parking brake/Emergency brake
Altered Functions hanFIIe function ' Minor Yes

Spoiler Autostow function
Handling Different W&B and wing configuration
Qualities Yes No
Aircraft Different performance in all aspects
P

erforn'wénce Yes Minor

In Specific
Manoeuvres
Management Alert suppression function

“PUSH, PUSH” aural waring

Stall warning test different function

Additional system tests — Power on & Taxi Auto No Ves

Test — Power reserve buttons

Different pitot/static heat switch logic

Yaw damper automatic function
Pre-flight Refuel/Defuel panel check

Dry motoring No Minor
Engine start Pneumatic starter

Different starting procedure No Yes
Taxi No changes

No No

Take-off No change to ICE protection below 400 ft

Auto throttle inhibited for T/O Minor Yes

Tabulka 13 - ODR Manoeuvre Table 1
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MANOEUVRE ODR TABLE

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

FLT | PROC
MANOEUVRE REMARKS
CHAR | CHNG

RTO AUTOMATIC/MANUAL POWER RESERVE
Or Minor No
V1 Fail
Climb No changes
Cruise
EDTO No No
Descend
Instrument No changes
Approaches No No
Landing Higher approach speeds, automatics ground _

spoilers Minor No
Shutdown No Changes No No
Normal Changed, new and deleted White CAS
Procedures messages

Changed normal procedures: Preflight

Inspection, Cockpit preparation, No Yes

Before start, starting engines, before taxi, Taxi,

Landing, after landing, Refuel/Defuel panel,

Engine dry motor
Abnormal Changed, new and deleted Amber CAS
Procedures messages No Yes
Emergency Changed, new and deleted Red CAS messages
Procedures

Changed Emergency/Abnormal procedures and No Yes

minor changes in memory items

Tabulka 14 - ODR Manoeuvre Table 2
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4 BEZPECNOSTNI STUDIE

Jak jiz bylo zminéno v pfedchozich kapitolach, vicetypovy provoz ptinasi jistd bezpecnostni
rizika, u kterych je nutné zvazit, zda jsou piijatelné pro bézny provoz ¢i nikoliv. Pro tento ucel
bude vypracovana predbézna bezpecnostni studie, ktera ma za tkol identifikovat a zhodnotit
jednotlivé hazardy a rizika takového provozu. Metodika a postupy v bezpe¢nostni studii budou
primarné pievzaty ze systému fizeni bezpecnosti provozovatele uchazejiciho se o vicetypovy
provoz.

4.1 Systém Fizeni bezpe¢nosti, hazard a riziko

Systém fizeni bezpecnosti slouzi pro kontinualni sledovéani a vyhodnocovani bezpe¢nosti ve
spolecnosti a tvofi nedilnou soucast kazdého provozu pod AOC. Pracovnici oddéleni safety na
zaklad¢ identifikace hazardd, definice rizik a vytvafeni ptipadnych postupt pro zmirnéni téchto
rizik, vyhodnocuji jak bezpe¢né navrhované postupy a praktiky ve firmé jsou. Pii zavadéni
nového druhu provozu je k hledani hazardi potfeba pfistupovat spise prediktivné®* nebo
proaktivné®® a piedpokladat jaké problémy mohou u provozu nastat. Po zavedeni daného druhu
provozu je nutné bezpec¢nost stale sledovat a reaktivné®® korigovat nové vzniklé problémy a
hazardy, které nebylo mozné odhadnout pii prvotni studii. Tato prace si klade za kol vytvofrit
prvotni proaktivni/prediktivni studii vicetypového provozu. Pro redlné zavedeni tohoto provozu
je ale nutné, aby safety oddéleni provozovatele znovu kriticky zhodnotilo tyto piedb&zné
vysledky a déle pokracovalo v kontinudlnim vyhodnocovani bezpe¢nosti.

Pro uplné pochopeni této ulohy je potieba nejprve jasné definovat pojmy hazard, riziko a
bezpecnost.

Hazard® v letectvi je obecné definovan jako stavajici okolnost, udalost nebo objekt, ktery ma
potencional zpiisob smrt, zranéni, poSkozeni, ztratu materidlu nebo ztratu schopnosti provadét
danou ¢innost. Moznym vysledkem hazardu je vZdy neplanovana nebo nezadouci udélost.

Riziko je potencionalni vysledek hazardu, tedy budouci dopad hazardu, ktery nebyl fizeny nebo
eliminovany. Riziko je vétSinou definovano pravdépodobnosti a zdvaznosti vysledné udalosti.

Bezpecnost je stav, kdy je riziko snizeno na pfijatelnou uroven. Uroven rizika mizeme
pozitivné ovlivnit naptiklad zavedenim mitigaénich® postupti nebo tiplnou eliminaci rizika.

V ramci nasi studie budeme rozeznavat 5 moznych urovni bezpecnosti, prehled téchto trovni
se nachazi v tabulce na pfisti strance.

3 Srov. Pfirucka systému fizeni bezpe&nosti provozovatele, revize 4, dokument PR — 1 — TVS 016 — 04/20

3 Cerpani dat ze stejnych piipadi nebo analyza trendii u stejnych piipadiL.

35 Odhad moznych nové vzniklych problémi a porovnavani s podobnymi piipady.

36 Bezpecnostni hlaseni, audity, inspekce a ¢erpani dat ze zapisovaci letu.

37 Ptesny vyznam a preklad slova ,,hazard® je ,,nebezpeci®. Pro ugely prace a souvislost s anglickym textem bude
vyuzivano slovo hazard i v Ceském textu.

38 Anglické slovo ,,mitigation” je do &estiny pieloZeno jako zmirfiujici opatieni. V odvétvi bezpecnosti v letectvi
je ale Casto neptesny pieklad: ,,mitigace, mitigacni postup apod.“. pro ucely souvislosti s anglickym textem bude
i V této praci pouzit tento neptesny pieklad.
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UROVNE BEZPECNOSTI
Nepfijatelna troven bezpecnosti:

e Provoz nebo ¢ast provozu musi byt okamzité pozastaven nebo nesmi
byt zaveden

e Dal3i postup bude stanoven SAG*

e Postupy pro snizeni rizika budou zavedeny, pied zavedenim daného
provozu

Za jistych podminek tolerovatelnd tiroven bezpecnosti:

e SAG navrhne plan na sniZeni rizika a ¢asovy ramec pro jeho
zavedeni
e AM* bude informovan o planu a implementa¢nim obdobi
IMPROVE oy . " L. s .
e Provoz muze nadale pokraCovat v ramci schvaleného obdobi
Pokud se nepodaii snizit riziko za dané obdobi, je nutné, aby tento
provoz znovu zhodnotil AM a management

Tolerovatelna uroven bezpecnosti:

e Provoz s touto urovni bezpecnosti musi byt stale monitorovan, aby se
SECURE zabranilo eskalaci k nepiijatelnému riziku
e Je doporuceno vylepsit postupy pro snizeni rizika

e Riziko bude dale monitorovano

e Zadna specificka akce neni nutna, riziko je zcela v tolerantni hranici

Tabulka 15 - Urovné bezpe&nosti

Pfi hodnoceni rizika a Grovné bezpecnosti sledujeme jaka je pravdépodobnost, Ze nastane
situace, ktera ma za potencialni nasledek mimofadnou udalost (tzv. triggering event). Dale
sledujeme, jaka je pravdépodobnost, ze stavajici bariery selzou v zabrané vzniku mimotadné
udalosti a jaka je pravdépodobnost, Ze stavajici bariery selZou v zachrané situace pred vznikem
nehody nebo incidentu. Na poslednim misté do hodnoceni vstupuje potencionalni nasledek
nehody nebo incidentu. V ramci nasi studie budeme rozeznavat 5 Grovni zavaznosti, v tabulce
na dalsi strance nalezneme jejich definice.

39 Safety Action Group — Akéni skupina pro bezpeénost. Tato skupina ma za ukol sledovat a vyhodnocovat
provozni bezpecnost, fesit zjisténa rizika, vyhodnocovat vliv provoznich zmén a zajiStovat, Ze bezpecnostni
opatfeni jsou realizovany dle domluvy.

40 Accountable manager — Osoba zodpovédna za provoz firmy.
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VAZNOST NEHODY NEBO INCIDENTU

CATASTROPHIC

Umrti, neopravitelné poskozeni systému, ztraty pies 5 mil. EUR, odebrani
AOC, absolutni ztrata diveéry vefejnosti

Vazna zranéni, rozsahlé poskozeni s nakladnou opravou, ztraty mezi 500.000

SEVERE — 5 mil. EUR, zpomaleni provozu na dlouhou dobu, velka ztrata daveéry
vefejnosti
Mirné zranéni, opravitelné poskozeni, ztraty mezi 100,000 - 500,000 EUR,
MODERATE , . SR Y ! 1
zpomaleni provozu na kratkou dobu, mensi ztrata diveéry vetejnosti (lokalni)
Zanedbatelné zranéni nebo Skody, neni nutnd okamzita oprava, ztraty mezi
LIGHT 20,000 - 100,000 EUR, kratkodoba nepravidelnost provozu, poskozeny
vetejné minéni / negativni PR
NEGLIGIBLE Zruseni letu, ztraty nizsi jak 20,000 EUR, par negativnich zminek v médiich

Tabulka 16 - Vaznost nehody nebo incidentu

Po zhodnoceni pravdépodobnosti a nasledkt ziskame k danému hazardu uroven bezpec¢nosti

(riziko) v pripadg, Ze vysledna uroven bezpe¢nosti neni dostacuji, je mozné navrhnout mitiga¢ni

postupy pro snizeni rizika a zvySeni bezpec¢nosti.

V nésledujici kapitole se vratime k tabulkdm ODR a zhodnotime, které rozdily predstavuji

hazard, jaky jsou prvotni ¢initelé tohoto hazardu (root cause) a jaké mitigacni postupy je mozné

navrhnout.

4.2 Vyhodnoceni tabulek ODR

Pro definici kategorii udalosti (hazardi) vyuZijeme kategorizaci dle ICAO, tzv. ADREP
Occurrence category taxonomy*!. Cilem této kategorizace je roziadit jednotlivé udalosti do
presné definovanych kategorii pro jednodusi zkoumani. Hlavni kategorie, ktery se budou
vyskytovat v této studii budou:

e GCOL - Pozemni kolize
e LOC-I - Ztrata fizeni nad letadlem — za letu
e RAMP — poskozeni béhem pozemni manipulace

e RE —vyjeti z drahy

e SCF —selhani systémového komponentu
e FUEL - spojitost s pohonnymi hmotami (doprovodna udalost)

Kategorizace hazardu a prvotnich ¢initelti bude provedena u vSech polozek z tabulky ODR, kde
existuje rozdil ve FLT CHAR a PROC CHNG. U polozek, u kterych neni zména (oznac¢eni NO)
neni ptedpokladany hazard v provozu a budou v dalsich rozborech vynechany.

41 Srov. Occurrence Category Taxonomy. In: Skybrary [online]. [cit. 2020-08-03]. Dostupné z:
https://www.skybrary.aero/index.php/Occurrence_Category Taxonomy
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HAZARD CATEGORIZATION

BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

DESIGN HAZARD ROOT CAUSE MITIGATION
General e LOCH Different flight e Additional
Airplane e GCOL characteristics UPRT#?
Configuration | ¢  RAMP Possible ground collision e Aircraft

during taxi on dimension dimensions
limited TWY placard in
Possible collision on apron cockpit
during handling/marshaller | ¢ Wing walker
manipulation
Weights o LOC-I Incorrect W&B e Crosscheck
loading by CPT
and FO
Servicing e RAMP Incorrect servicing e Placards on
Incorrect cabin door servicing
handling panels
e Placardson
cabin door
Engines e SCF Different procedures e Additional
difference
training
Flight Deck e RAMP Different parking brake e Crosscheck
e SCF position and setting parking brake
Different procedures by CPT and FO
e Additional
difference
training
Instrument e SCF Different instrument panel | e Additional
Panel Layout layout difference
Different procedures training
Cabin e SCF Different procedures e Additional
difference
training
Cargo e SCF Different procedures e Additional
e RAMP Different cargo door difference
position (above trailing training
edge) e Cargo loading
under
supervision

42 Upset recovery training — vycvik pro vybirani nezvyklych poloh
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HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+

DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

DESIGN HAZARD ROOT CAUSE MITIGATION
Flight e LOCH e New Stick Pusher system e Additional
Controls e RE and Fly-by-wire rudder difference

e LOC-I system (not present on training and
C680+) UPRT
e Automatic Ground Spoilers | ¢ Company
(not present on C680+) procedure for
e Spoiler Autostow (not spoiler usage
present on C680+)
Flight o LOCH e Flight envelope exceedance | o Flight
Envelope envelope
(Limitations) limits on
placards in
cockpit

Tabulka 17 - Kategorizace hazardi (Design)

HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+

DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

SYSTEM HAZARD ROOT CAUSE MITIGATION
21 e SCF e Different procedures e Additional
Air difference
Conditioning training
24 e SCF e Different procedures e Additional
Electrical difference
Power training
26 e SCF e Different procedures e Additional
Fire difference
Protection training
27 o LOCH e See Flight Controls in e See Flight
Flight e RE Design table (LOC-I/RE) Controls in
controls e SCF e Different procedures Design table

e Additional
difference
training

28 e FUEL e Different fuel capacity e Fuel loading
Fuel e RAMP e Fuelling panel crosscheck by
CPTand FO

e Fuelling under

supervision

58



HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

SYSTEM HAZARD ROOT CAUSE MITIGATION
29 e SCF Different procedures e Additional
Hydraulic e RAMP Different parking brake difference

position and setting training
o Crosscheck
parking brake
by CPT and FO
30 e SCF Different procedures e Additional
Ice/Rain e LOC Icing on wing surface due difference
to crew incompetence training
e Additional
UPRT and
Icing
awareness
course
32 e SCF Different procedures e Additional
Landing Gear | e RE Different emergency brake difference
handling training
36 e SCF Different procedures e Additional
Pneumatics difference
training
38 e SCF Different procedures e Additional
Waste/Water difference
training
49 e SCF Different procedures e Additional
APU difference
training
50 e SCF See Cargo in Design table e SeeCargoin
Cargo/ e RAMP Design table
Accessory
Compartment
52 e SCF See Cabin in Design table e See Cabinin
Doors Design table
55 e LOCH T-Tail, different flight e Additional
Horizontal & characteristics UPRT
Vertical Stab.
57 e LOCH Higher wing sweep, e Additional
Wings different flight char. UPRT
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HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+

DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

SYSTEM HAZARD ROOT CAUSE MITIGATION
73 e SCF Different procedures e Additional
Fuel Controls | ¢ FUEL Different Fuel transfer and difference

e LOC- crossflow, possible fuel training
imbalance
76 e SCF Different procedures e Additional
Engine e LOC- New Power Reserve difference
Controls function training
e Additional
UPRT
78 e LOCH Different procedures, e Additional
Exhaust/ EMER. STOW removed difference
Thrust training and
Reversers UPRT
79 e SCF Different procedure e Additional
Engine Oil difference
training
80 e SCF Different procedure e Additional
Engine difference
Starting training

Tabulka 18 - Kategorizace hazarda (System)

HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+

DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

Flight envelope exceedance

MANOEUVRE | HAZARD ROOT CAUSE MITIGATION
Differences e RAMP Different parking brake e Crosscheck
In Controls position and setting parking brake
Different emergency brake by CPT and FO
and spoiler handling
Additional Or e RE Different emergency brake | e Additional
Altered Functions | e LOC-| and spoiler handling difference
training and
UPRT
Handling Qualities | e LOC-I Incorrect W&B e Crosscheck

loading by CPT
and FO

Flight
envelope
placards in
cockpit
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HAZARD CATEGORIZATION
BASE AIRCRAFT: CESSNA C680 SOVEREIGN+
DIFFERENCE AIRCRAFT: CESSNA C700 LONGITUDE

MANOEUVRE | HAZARD ROOT CAUSE MITIGATION
Aircraft e LOCH Different flight e Additional
Performance characteristics difference
In Specific training and
Manoeuvres UPRT
Management e SCF Different procedures e Additional
e LOCH Automatic YD engagement difference
on C700 training
e New company
callout e.g. YD
engaged
Pre-flight e SCF Different procedures e Additional
e FUEL Refuelling panel difference
e RAMP training
e Fuelling under
supervision
Engine start e SCF Different procedures e Additional
difference
training
Take-off e SCF Different procedures e Additional
difference
training
RTO o LOCH New Power Reserve e Additional
Or function difference
V1 Fail training and
UPRT
Landing e RE Higher approach speeds and | ¢ Company
automatic spoiler procedure for
deployment spoiler usage
Normal e SCF Different procedures e Additional
Procedures difference
training
Abnormal e SCF Different procedures e Additional
Procedures difference
training
Emergency e SCF Different procedures e Additional
Procedures e LOCH Different memory items difference
training
e Company

memory items

Tabulka 19 - Kategorizace hazarda (Manoeuvre)
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Po rozboru rozdilovych tabulek ODR miizeme definovat konkrétni skupiny hazardi, u kterych
nasledné vyhodnotime riziko a urovenn bezpecnosti. Pii pohledu na tabulku hazarda si totiz
miizeme pov§imnout, ze mnoho systémi/manévri ma spolecny hazard, prvotni ¢initel (root
cause a mitigaéni opatieni. V takovém piipadé lze konkrétni hazard vnimat jako soubor
podobnych prvkt a ve vyhodnoceni k nému pfistupovat jako k celku. Nasleduje vycet
konkrétnich hazardu, popis root cause (R/C) a vysvétleni mitigace:

Hazard: LOC-I, (R/C: Different flight characteristics, T-Tail, Higher sweep)

Vlivem rozdilné konstrukce draku, kiidel a ocasnich ploch, miize mezi typy C680+ a C700
nastat rozdil v letovych vlastnostech. VétSina provoznich rychlosti u typu C700 je vyssich
nez na C680+ a pozornost by méla byt vénovana vyssimu thlu Sipu na letounu C700. Zaroven
ma letoun C700 ocasni plochy v konfiguraci T-Tail, které mohou byt ptic¢inou hlubokého
pietazeni (deep stall)*3. Pfi soubézném provozu typti C680+ a C700 existuje riziko zamény
letovych vlastnosti letountl, které by mohlo kon¢it LOC-I.

Mitigace: Additional UPRT

Pro mitigaci tohoto hazardu je navrhovan vycvik UPRT nad rdmec standardni osnovy.
Béhem tohoto vycviku by mél byt kladen diraz na mozné nasledky zdmény letovych
vlastnosti letount. Naptiklad: let na letounu C700 s provoznimi rychlostmi C680+, rozeznani
hlubokého ptetazeni na C700, zdiraznéni padovych vlastnosti kiidla s vysokym Sipem.

Hazard: LOC-I, (R/C: Incorrect W&B)

Pro vypocet naloZeni obou letounti se vyuZiva aplikace Cessnav od vyrobce letountl. Existuje
riziko zamény letounti v ramci aplikace a tim je mozné dosdhnout Spatnych vypocti, které
mohou mit za nasledek Spatny rozloZeni vahy nebo piekroceni maximalnich hmotnosti.
V takovém piipad€ hrozi vzlet s nalozenim mimo letovou obalku, ktery mize v krajnim
ptipadé koncit LOC-I.

Mitigace: Crosscheck loading by CPT and FO

Pro mitigaci tohoto hazardu je navrhovano, aby vypocet nalozeni letounu provadél CPT i FO
a nasledné vysledky porovnali.

Hazard: LOC-I, (R/C: Stick pusher and FBW rudder system)

Letoun C700 je oproti C680+ vybaven stick pusherem a elektronicky fizenym smérovym
kormidlem. Tyto systémy mohou mit odli$né letové vlastnosti v kritickych fazi letd a jejich
nezvladnuti nebo nepochopeni mtize v krajnim ptipadé koncit LOC-I.

Mitigace: Additional difference training and UPRT

Pro mitigaci tohoto hazardu je navrhovéano, aby posadky obdrzeli Skoleni na rozdily mezi
jednotlivymi systémy téchto dvou typil a zaroven bylo na tyto rozdily upozornéno béhem
vycviku UPRT.

3 B&hem pietazeni dochazi ke stinéni vodorovné ocasni plochy a ztrat& jeji uc¢innosti
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Hazard: RE & LOC-I, (R/C: Automatic ground spoilers and Spoiler autostow)

Letoun C700 je vybaven automatickymi rusi¢i vztlaku (spoilery), které se béhem piistani
automaticky oteviraji. Zaroven tento systém béhem letu miize automaticky spoilery zaviit,
pokud systém podle systémové logiky uzna za vhodné. Existuje riziko, ze posadky na letounu
C680+ budou ocekavat automaticky chod spoilerii a pokud k tomu nedojde hrozi RE béhem
pfistani nebo LOC-I za letu.

Mitigace: Company procedure for spoiler usage

Pro mitigaci tohoto hazardu je navrhovéno, aby provozovatel definoval jednotné postupy pro
uzivani spoileri na obou letounech. Tedy u letounu C700, kde je chod automaticky, stale
vyzadoval manipulaci ovladaci paky spoilerti pro zachovani zvykad.

Hazard: LOC-I, (R/C: Flight envelope exceedance)

Letouny C700 a C680+ maji odlisné provozni rychlosti a v ptipadé jejich zdmény existuje
riziko pfekroceni letové obalky letound. V krajnim piipadé¢ muze takové prekroceni koncit
strukturalnim poskozenim a/nebo LOC-I.

Mitigace: Flight envelope limits on placards in cockpit

Pro mitigaci tohoto hazardu je navrhovano, aby do kokpitu byly umistény stitky s letovymi
omezenimi daného typu.

Hazard: LOC-I, (R/C: Icing on wing surface due to crew incompetence)

Letouny C700 a C680+ maji mirné odlisSné odmrazovaci systému a postupy pro jejich
pouzivani. Pfi zdméné postupll existuje riziko ndmrazy nosnych ploch a v krajnim ptipadé
muze koncit ztratou vztlaku a LOC-I.

Mitigace: Additional UPRT and Icing awareness course

Pro mitigaci tohoto hazardu je navrhovéano, aby posadky obdrzZeli $koleni na rozdily mezi
systétmy odmrazovani, rizika namrazy a zaroven byl do vycviku UPRT zafazen let
S namrazou.

Hazard: LOC-I, (R/C: Power Reserve function)

Letoun C700 je vybaven systémem Power Reserve, ktery v pii ztraté pohonné jednotky ptida
vykon na funkénim motoru. Tento systém miZe byt posadkou aktivovdn manualné pii
urcitych abnormalnich podminkach. V ptipad¢, ze posadka zapomene tento systém aktivovat
nebo s nim nebude spravné zachazet, mize dojit v krajnim piipadé k LOC-I kvuli ztrate
vykonu.

Mitigace: Additional UPRT

Pro mitigaci tohoto hazardu je navrhovano, aby do vycviku UPRT byly zatazeny lety bez
aktivace Power Reserve a byl kladen diiraz na nutnost tohoto systému.
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Hazard: LOC-I, (R/C: EMER. STOW removed)

Letoun C680+ je vybaven funkci EMER. STOW pro nouzové zavieni obracecti reverzniho
tahu. Letoun C700 tento systém jiz nema a pfi jejich nechténém otevienim za letu je nutné
pocitat s razantnim zhorSenim letovych vlastnosti. Pfi nezvladnuti téchto vlastnosti hrozi
ztrata fizeni nad letadlem LOC-I.

Mitigace: Additional difference training and UPRT

Pro mitigaci tohoto hazardu je navrhovano, aby do vycviku UPRT byly zafazeny lety
S otevienym obracecem tahu na typu C700 a byl kladen diiraz na toto riziko.

Hazard: LOC-I, (R/C: YD Engagement)

Letoun C700 je na rozdil od C680+ vybaven automatickym tlumic¢em boc¢nich kmitt (Yaw
Damper). Existuje riziko, ze posadka na C680+ zapomene manualné zapnout YD po vzletu
a ve vyssich hladinach vznikne Holandsky krok (Dutch Roll). Nezvladnuty Holandsky krok
muze v krajnim ptipadé konc¢it LOC-I.

Mitigace: Company callout, e.g. YD engaged

Pro mitigaci tohoto hazardu je navrhovano, aby provozovatel zavedl povinny callout po
vzletu pro kontrolu zapnuti YD.

Hazard: LOC-I, (R/C: Memory items)

Nékteré Memory items jsou rozdilné mezi typy. Naptiklad u letounu C700 nejsou definovany
memory items pro pfipad poZaru motoru nebo jsou rozdilné v ptipad€ otevieni obracece tahu
za letu. V ptipadé vynechani anebo zamény memory items mezi typy, mize dojit ke ztraté
kontroly LOC-I.

Mitigace: Company memory items

Pro mitigaci tohoto hazardu je navrhovéano, aby provozovatel vytvofil nad réimcové memory
items, ktery budou vice restriktivni nez memory items u jednotlivych typl. V piipadé
rozdilnych memory items je navrhovano, aby Vv rozdilovém vycviku na tento rozdil byl
kladen vyssi dlraz.

Hazard: GCOL, (R/C: Different dimensions)

Letouny maji rozdilné rozmeéry (rozpéti, rozchod kol atd.). Béhem pojizdéni mize dojit
k najeti na rozmérové omezenou pojizdéci drahu nebo stojanku a nasledkem mize dojit ke
kontaktu s letistnim znameni nebo prekazkami, GCOL.

Mitigace: Dimension placards placed in cockpit

Pro mitigaci tohoto hazardu je navrhovano, aby provozovatel do kokpitu umistil viditelnou
tabulku s rozméry letounu.
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Hazard: RAMP, (R/C: Collision on apron during handling/marshalling)

Béhem navadéni do stojanky miize dojit ke kolizi s ptekazkami (RAMP), kviili Spatnému
navedeni od pozemniho personalu, ktery si zaméni dimenze typu.

Mitigace: Wing walker

Pro mitigaci tohoto hazardu je navrhovéno, aby provozovatel zavedl do postupu moznost
vyzadani tzv. wing walkera posadkou. Wing walker bude asistovat pozemnimu persondlu pfi
navadéni letounu do stojanky a bude hlidat kiidlo nebo ostatni ¢asti letounu u kterych hrozi
kolize. Wing walker mtize byt ¢len posadky nebo ¢len pozemniho personélu.

Hazard: RAMP, (R/C: Incorrect servicing or door handling)

Letoun C700 ma rozdilné postupy pro servisovani systémti (palivo, voda, stlac¢eny vzduch) a
novy systém pro otevirani palubnich dvefi. Pfi manipulaci na stojance tak miize dojit
k poskozeni systému (RAMP) at' uz zavinénim pozemniho personalu nebo samotnou
posadkou.

Mitigace: Placards on servicing panels and cabin door

Pro mitigaci tohoto hazardu je navrhovéano, aby na servisni dvitka a palubni dvefe byly
umistény tabulky se spravnym zpisobem manipulace.

Hazard: RAMP, (R/C: Different parking brake system)

Oba typy maji rozdilny zpiisob zabrzdéni parkovaci brzdy. Pti Spatném zabrzdéni letounu
bez pouziti Spalkti mize dojit k samovolnému pohybu letounu a kolizi na stojance, RAMP.

Mitigace: Crosscheck parking brake by crew

Pro mitigaci tohoto hazardu je navrhovéno, aby kontrola zabrzdéni vzdy byla potvrzena
druhym ¢lenem posadky.

Hazard: RAMP, (R/C: Different cargo door position)

Letoun C700 ma nédkladni dvefe umistény nad odtokovou hranou kiidla. Pti Spatné
manipulaci se zavazadly hrozi poskozeni odtokové hrany kiidla na stojance, RAMP.

Mitigace: Cargo loading under supervision

Pro mitigaci tohoto hazardu je navrhovano, aby pii nakladani zavazadel vzdy byl pfitomen
jeden ¢len posadky a pozemni personal upozornil na riziko poSkozeni odtokové hrany.
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Hazard: RAMP, (R/C: Fuelling panel)

Letoun C700 je vybaven refuelling panel, ktery slouzi pro ovladani plnéni a kontrolu
mnozstvi paliva a oleje. Pfi §patné manipulaci miize dojit k poskozeni systému plnéni nebo
Kk naplnéni Spatného mnozstvi paliva.

Mitigace: Fuelling under supervision

Pro mitigaci tohoto hazardu je navrhovano, aby pfi plnéni paliva byl vzdy pfitomen ¢len
posadky a zkontroloval spravné nastaveni refuelling panelu.

Hazard: FUEL, (R/C: Fuelling panel)

Letouny maji rozdilné objemy palivovych nadrzi. Existuje riziko naplnéni nebo naplanovani

Mrve

Mitigace: Fuel loading crosscheck by crew

Pro mitigaci tohoto hazardu je navrhovano, aby pted letem posadka spolecné ovétila, ze
palivo na palubé odpovida pro dany let. Pro kontrolu miize byt vyuZito naptiklad OFP* nebo
planovaci aplikace od vyrobce letounu.

Hazard: FUEL & LOC-I, (R/C: Different Fuel transfer and crossflow)

Letouny maji rozdilné ovladdani ptecerpdvani paliva za letu. Pii neznalosti nebo zdmény
vlastnosti systému muze dojit k nerovnovaze paliva na palubé (FUEL) a v krajnim piipadé
ke ztrat€ ovladatelnosti letounu podél podélné osy a LOC-I.

Mitigace: Additional difference training

Pro mitigaci tohoto hazardu je navrhovéno, aby posadky obdrZeli Skoleni na rozdily mezi
jednotlivymi palivovymi systémy téchto dvou typi a zaroven bylo upozornéno na riziko
nerovnovahy paliva.

Hazard: RE, (R/C: Different emergency brake handling)

Letouny maji rozdilné ovladani nouzového brzdéni. Pfi neznalosti nebo zdmény ovladani
muze dojit k selhani brzd nebo k nezahajeni brzdéni. V krajnim ptipadé mize dojit
k zablokovani brzd nebo k vyjeti z drahy, RE.

Mitigace: Additional difference training

Pro mitigaci tohoto hazardu je navrhovéano, aby posadky obdrzeli Skoleni na rozdily mezi
systémy nouzoveho brzdéni a riziko jejich zdmény mezi typy.

44 Operational Flight plan — provozni letovy planek, ktery mimo jiné udava pozadovany mnozstvi paliva pro let.
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Hazard: RE, (R/C: Higher approach speeds and automatic spoilers)

Letoun C700 ma vyssi ptiblizovaci rychlosti nez letoun C680+. Existuje riziko, ze posadka
s letounem C680+ pristane s vyssi rychlosti (adekvatni pro C700) a zapomene vysunout
rusice vztlaku (systém ktery je na C700 automaticky). U takové udalosti hrozi v krajnim
piipadé vyjeti z drahy, RE.

Mitigace: Company procedure for spoiler usage

Pro mitigaci tohoto hazardu je navrhovéano, aby provozovatel definoval jednotné postupy pro
uzivani spoilerti na obou letounech. Tedy u letounu C700, kde je chod automaticky, stale
vyzadoval manipulaci ovladaci paky spoilerti pro zachovani zvyka.

Hazard: SCF, (R/C: Different procedures and panel layout)

Mezi letouny existuji rozdily v systémech a postupech. Tyto rozdily samy o sobé nemusi
nutn¢ predstavovat bezprostiedni riziko, ale jejich neznalost nebo zdména miize zpisobit
abnormalni situaci v provozu nebo poskozeni systému. Piikladem takové abnormalni situace
muze byt Spatné provedeny postup spousténi pohonné jednotky. Nasledkem je v krajnim
pripad¢ poskozeni systému (SCF), ale k ohrozeni zdravy by nemé¢lo dojit.

Mitigace: Additional difference training

Pro mitigaci tohoto hazardu je navrhovano, aby posadky obdrzeli §koleni na rozdily mezi
jednotlivymi systémy a postupy téchto dvou typu.

4.3 Vyhodnoceni bezpecnosti

Nyni miiZzeme pfistoupit k samotnému vyhodnoceni bezpe¢nosti. V nasledujicich tabulkach
budou ke vSemu pfedem definovanym hazardlim pfifazeny pravdépodobnosti a bude pfifazena
bezpecnosti uroven pied a po zavedeni mitigace.

Pravdépodobnosti budou urceny prediktivné na zakladé pravdépodobnosti podobnych
incidentdi v redlném provozu a proaktivné na zdkladé konzultace s SME*. Pro prvotni
vyhodnoceni bezpe€nosti je tento zpisob dostacujici a v provozu je pak nutné reaktivné
pravdépodobnosti €1 nebezpeci sledovat a upravovat.

Pro prediktivni odhad pravdépodobnosti bude vyuzita interni databaze udalosti provozovatele,
u kterého se o vicetypovosti uvazuje.

Mitigace muze hazard ovlivnit ve tfech rovindch, miize snizit pravdépodobnost vyskytu
udalosti (triggering event), snizit pravdépodobnost, ze bariery selZzou v zabranéni incidentu
nebo snizit pravdépodobnost, Ze bariery selZzou v zachrané situace ptred eskalaci do nehody nebo
vazného incidentu.

45 Subject matter expert — odbornik v daném odvétvi. Pro ugely této prace byl osloven Safety Manager s praxi
pies 10 let v oboru safety, ktery pracuje pro provozovatele, u kterého je vicetypovy provoz zvazovan a Safety
Manager s praxi 2 roky v oboru safety pracujici pro provozovatele bussines jetu.
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Estimated Barriers will
frequenc RS il el [ Accident | INITIAL
HAZARD | "OLY | failin | RECOVERING | ‘ol | 1 2
ANDR/C* | .~ AVOIDING | the situation y
triggering would be | of RISK
avent occurrence before the
ACCIDENT
About
Di#fofclzi_lht every Once every Once every SEVERE
) 1000 | 250 times 100 times
' flights
Almost
Irlizgrcr;alct every Once every Once every CATAS
W&EB 500 250 times 500 times ’
flights
LOCT | ppout
every Once every Once every
Pusher & | 10000 | 100times | 100times | SEVERE
rudder flights
RE & About
LOC-I every Once every Once every
Automatic | 1000 | 100 times 500 times | CATAS:
Spoilers flights
Almost
Il‘:ﬁchtl every Once every Once every MOD
ervelone 50 25 times 500 times :
P flights
Almost
LQC-I every 100 Once every Once every CATAS.
Icing flights 100 times 1000 times

Tabulka 20 - Bezpe¢nostni analyza 1

Estimated Barriers will
Barriers will fail in . FINAL
frequency fail i co G Accident
MITIGATION? |  of the el | RECOVMERING | ooy || (HVEE
triogerin AVOIDING the situation would be of
ggent 91 occurrence before the RISK
ACCIDENT
Almost
Additional Every Once every Once every
UPRT 2500 | 500times | 250 times | SCVERE
flights
CeesaiEs < ':I\;Z?;t Once every Once every
|aading by RN 5000 times 500 times | CATAS
and FO X
flights
Additional About
difference every Once every Once every
trainingand | 10000 | 250 times 250 times | oL VERE
UPRT flights
Company Ao
every Once every Once every
'Zr%?fedrugsafoer 1000 | 2500times | 500times | CATAS
P % 1 flights
Flight envelope | Almost
limits on every Once every Once every MOD
placards in 250 250 times 500 times '
cockpit flights
Additional
UPRT and Almost
. Once every Once every SEC-
Icing every 100 | 000 times | 2500 times | ATAS | URE
awareness flights
course

68




Estimated Barriers will Estimated Barriers will
Barriers fail in - Barriers fail in . FINAL
HAZARD fr%qf“tigcy will fail in | RECOVERING ?g\‘/’::ﬁ;t 'ESQ‘ MITIGATION frﬁ‘ﬁgcy will fail in | RECOVERING 'gg\fé‘:ﬁ”t LEVEL
AND R/C triaqerin AVOIDING the situation would be | of RISK triagerin AVOIDING the situation would ge of
g\g/ent 9 | occurrence before the g\?ent 91 occurrence before the RISK
ACCIDENT ACCIDENT
LOC-I Almost Almost
Power every Once every Once every MOD Additional every Once every Once every MOD
5000 100 times 250 times ' UPRT 5000 250 times 500 times ‘
reserve . .
flights flights
ng'l Every Once every Once every MOD SEC- Cgﬁ(r)r;rt)a:y Every Once every Once every MOD
flight 100 times 250 times ' URE €9 flight 500 times 1000 times '
engagement YD engaged
About Additional About
HOE every Once every Once every difference every Once every Once every
Egﬂf\,\?' 100 000 500 times 1000 times SIEVIERE training and 100 000 | 1000 times 2000 times SBVERIE
flights UPRT flights
LOC-I Almost Almost
every Once every Once every SEC- Company every Once every Once every
I\/Ii(:(;nn?sry 7500 50 times 250 times SBYERE URE memory items 7500 250 times 250 times SEVIERE
flights times
Dimension
GCOL Almost Almost
Once every Once every SEC- placards Once every Once every
. Al C every 50 100 times 10 times iRk URE placed in every 1 1000 times 10 times IR,
dimensions flights . times
cockpit
RAMP Almost Almost
Once every Once every SEC- " Once every Once every
Apron - every 750 | 4 imes 10 times MOD. | yre | Wingwalker | every 750 | 1606 imes | 50 times MOD.
collision flights times

Tabulka 21 - Bezpe¢nostni analyza 2
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Estimated Barriers will Estimated Barriers will
frequenc Barriers will fail in Accident INITIAL frequenc Barriers will fail in Accident | FINAL
HAZARD Oqf o Y| failin | RECOVERING | severity LEVEL | MITIGATION 0‘1 o Y| failin | RECOVERING | severity | LEVEL
AND R/C triagerin AVOIDING the situation would of RISK triagerin AVOIDING the situation would of
g\g/]ent 91 occurrence before the be g\g/ent 9| occurrence before the be RISK
ACCIDENT ACCIDENT
Placards on
RAMP Every Once every Once every LIGHT SEC- servicing Every Once every Once every LIGHT
Servicing flight 10 times 500 times URE panels and flight 100 times 500 times
cabin door
RAMP Crosscheck
. Every Once every Once every SEC- . Every Once every Once every
Parking | giont | 50 times 1000 times | MOD- | ygg | Parkingbrake | goot | 1000times | 1000 times | MOP:
brake by crew
Almost Carao loadin Almost
RAMP every Once every Once every LIGHT SEC- ?m der 9 every Once every Once every LIGHT
Cargo door 10 50 times 10 times URE sUDervision 10 1000 times 10 times
flights P flights
RAMP .
Fuelling E\_/ery Once_every Once every LIGHT SEC- Fuelling _u_nder E\_/ery Once every Once every LIGHT
panel flight 10 times 1000 times URE supervision flight 250 times 1000 times
FUEL Fuel loading
. Every Once every Once every SEC- Every Once every Once every
Fuelling | gioht | 10 times 1000 times | SCHT | ygpg | crosscheckby | gt | 200times | 1000 times | “'CHT
panel crew
FUEL &
ng (; I Every Once every Once every MOD SEC- gﬂ?g,?nncael Every Once every Once every MOD
flight 100 times 1000 times ' URE - flight 500 times 1000 times '
transfer training
& Xflow

Tabulka 22 - Bezpe¢nostni analyza 3
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Tabulka 23 - Bezpe¢nostni analyza 4

Estimated Barriers will Estimated Barriers will
frequenc Barriers will fail in Accident INITIAL frequenc Barriers will fail in Accident | FINAL
HAZARD Oqf o Y| failin | RECOVERING | severity LEVEL | MITIGATION 0‘1 o Y| failin | RECOVERING | severity | LEVEL
AND R/C triagerin AVOIDING the situation would of RISK triagerin AVOIDING the situation would of
g\g/]ent 9| occurrence before the be g\g/ent 9 | occurrence before the be RISK
ACCIDENT ACCIDENT
N2 At;lvrz?St Once ever Practicall HOIEEE] Ae‘:l\ig?St Once ever Practicall
Emergency y Svery y MOD. difference y every y MOD.
A 5000 50 times always - 5000 250 times always
braking . training .
flights flights
RE
:"%2 dagP Every Once every Once every MOD SEC- rggggjﬂigor Every Once every Once every MOD
P flight | 250 times 100 times | ure | Proc flight | 2500 times 100 times '
ground spoiler usage
spoilers
SCF
Diff. Additional
Every Once every Once every : Every Once every Once every
procedures | gaont | 100 times 250 times | -1GHT e flight | 500 times 500 times | -'GHT
& panel training
layout

1. Zpusob, jakym byly odhadnuty pravdépodobnosti pied zavedenim mitiga¢nich postupi je popsan v piiloze 5.
2. Zpusob, jakym byly odhadnuty pravdépodobnosti po zavedeni mitiga¢nich postupt je popsan v piiloze 6.
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5 ZHODNOCENI RIZIK PRO VICETYPOVE LETANI

Po vypracovani bezpec¢nostni studie néasleduje jeji vyhodnoceni a navrh provoznich omezeni a
postupt, které by mély byt v tomto provozu aplikovany. Soucasné v ramci provoznich postupt
bude navrzeno, na co by m¢l byt zaméfeny program vycviku posadek vicetypového provozu.
Provozni postupy, omezeni a program vycviku by mél reflektovat mitigacni opatfeni navrzené
V bezpecnostni studii.

5.1 Vyhodnoceni bezpe¢nostni studie

Vysledek bezpecnostni studie je v celém rozsahu v tolerovatelné tirovni bezpecnosti, tedy pro
nas naprosto vyhovujici. Pomoci mitigacnich opatieni bylo dosazeno pfijatelného zvyseni
urovné bezpecnosti u vSech moznych hazardi. Findlnim vysledkem této studie je celkem:
10 hazardi ohodnocenych trovni ACCEPT, 10 hazardi ohodnocenych urovni MONITOR
a jeden hazard ohodnocen trovni SECURE.

U hazardu s bezpecnostni urovni ACCEPT neni vyZzadovana Zadna specificka akce a riziko je
zcela tolerovatelné.

U hazardi s bezpecnostni tirovni MONITOR je doporuceno riziko dale monitorovat a sledovat
jeho mozné zlepSeni nebo zhorSeni.

U hazardi s bezpeénostni urovni SECURE je nutno riziko stale monitorovat a zabranit
pripadné eskalaci k nepfijatelnému riziku. Zaroven je doporuceno zvazit vylepseni mitigacnich
opatfeni, aby uroven bezpec¢nosti byla vylepSena.

Ackoliv vysledek bezpecnostni studie je na tolerovatelné trovni, je nutné brat v potaz fakt, ze
samotna studie byla zalozena na prediktivnich a pfevdzné proaktivnich odhadech*. Z tohoto
divodu je nutné provoz bedlivé monitorovat a prubézné¢ upravovat odhady reaktivng.
Prediktivni odhady v této studii byly z tohoto diivodu nastaveny piisnéji, nez skute¢né mohou
byt. Napiiklad u hazardu LOC-I zapfi¢inénym otevieni obraceCe tahu za letu, byla zvolena
frekvence udalosti jednou za 100 000 letd, pfitom v redlném provozu letouni Citation C680
k této udalosti nikdy nedoslo, a tak jeji frekvence je realné jesté vyssi. Je tedy mozné, ze
pribéznym monitorovanim bude celkova bezpecnostni Groven tohoto provozu jesteé lepsi nez
tato pfedbeézna, ale zaroven musime pocitat i s pfipadnym zhorSenim.

Pro prubézné monitorovani bezpecnosti je doporuceno, aby safety oddéleni provozovatele
vyzadovalo bezpecnostni hlaSeni od posadek o kazdé vzniklé udalosti, ktera i ptes jeji zvladnuti,
mohlo eskalovat K incidentu nebo nehodé¢. Je doporuceno, aby byl definovany pocet
ocekavanych hlaseni a v ptipad¢, Ze dany pocet nebude naplnén, bylo apelovano na posadky,
aby provadé¢li vice hlaSeni. V ptipad¢, ze ani tak nebudou hlaseni spliiovat o¢ekavany pocty, je
mozné uvazit o snizeni jejich poctu nebo pifehodnoceni monitorovaciho programu.

46 U nové zavedeného provozu jsou data pro prediktivni odhad téméi neexistujici a tim padem se proaktivni
odhad nabizi jako primarni zpisob.
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Monitorovaci program by m¢él sledovat specifické udalosti a jejich Cetnost. V piipadé, ze
cetnost udalosti prekracuje nebo je nizsi nez predpokladané pocet definovany systémem tizeni
bezpecnosti, mize dojit k pfehodnoceni bezpecnostni trovné nebo mitigacnich opatieni.
Sledované udalosti a ¢etnosti budou definované pro vSechny hazardy s bezpecnostni trovni
MONITOR nebo SECURE. Samotné sledovani téchto udalosti u letouni C680+ a C700 je
obtizné z diivodu neexistence automatického hlasného systému piekrocenych provoznich
limitd apod. Je tedy nutné, aby posadky disledné podavali bezpecnostni hlaSeni a zaroven je
siln¢ doporuceno, aby systém fizeni bezpecnosti minimaln¢ po dobu prvniho roku provozu
namatkové analyzoval udaje z FDR*" (napiiklad 10 letdi v mésici bude ndhodné vybrano pro
tento ucel). Nasleduje tabulka popisujici sledované udalosti a ¢etnosti.

ROOT CAUSE LEVEL of RISK Occurrence Cases/month
Incorrect W&B Incorrect W&B by )
one of crew
. Spoilers not
Automatlc deployed on landing 2
Spoilers (C680+)
Icing SECURE Landlr!g with icing 0
on wing surface
YD not engaged at
acceleration altitude
YD engagement (C680+) (unless 2
conscious decision)
Memory items
Memory items incorrectly 1
performed
AJ/C dimensions NEEIF [l of_groun(_j 1
obstacle during taxi
Servicin Incorrect servicing 5
g by ground crew
Parking brake Partl)qng brake not set 5
y one of crew
Baggage falls on
Cargo door trailing edge of wing 3
(C700)
Fuel transfer Fuel imbalance of 9
& Xflow 200 Ibs
High app speed & Longlflare or -
round spoilers spoilers not .
g deployed on landing

Tabulka 24 - Monitorované udalosti a ¢etnosti

47 Flight data recorder — letovy zapisovac
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5.2 Navrhované provozni omezeni a postupy

Z hlediska bezpecnostni studie je vicetypovy provoz na typech C680+ a C700 na tolerovatelné
urovni a neni nutné zavadét provozni omezeni nad rdmec doporuc¢eni EASA Part ORO.FC.140
a FC.240 (a jejich AMC 1 a 2). Tedy veskeré provozni omezeni mohou byt piimo pievzaty
z téchto subpartiit EASA (Viz kapitola 2 Predpisovy zaklad pro létani na vice nez jednom typu).
Doporucena provozni omezeni jsou nasledujici:

e V ramci vicetypového provozu budou operovany maximalné dva typy;

¢ V jednom sluzebnim obdobi bude operovan maximalné jeden typ;

e Piedtim nez zahaji pilot provoz na vice nez jednom typu musi:

A. u daného provozovatele minimaln€ absolvovat dvé po sob¢ jdouci piezkouseni
OPC a nalétat minimalné letovych 500 hodin na relevantni pozici (pokud ma
pilot zastavat funkci druhého pilota v dvoutypovém provozu, musi nalétat aspon
500 letovych hodin jako druhy pilot u daného provozovatele);

B. v pfipadé, Ze pilot jiz dvoutypovost u daného provozovatele praktikuje a bude
povysen na velitele letounu na jednom z typii, musi nejprve odlétat ptl rok, 300
letovych hodin na daném typu a absolvovat dvé po sobé jdouci piezkouSeni
OPC, nez bude moci opét operovat vice jak jeden typ;

e Po dokonceni vstupniho tratového vycviku a prezkouseni LPC na novém typu musi
pilot absolvovat minimalné 20 sektord nebo 50 letovych hodin pouze na nove ziskaném
typu, pfed navratem na ptivodni typ a zahajeni dvoutypovosti;

e Nedavna praxe bude pro kazdy typ hlidana zvlast podle natizeni Evropské Komise C.
1178/2011;

e Perioda, ve které je nutné, aby pilot mél linkovou zkuSenost na typu by méla byt
specifikovana v provozni pfiru¢ce provozovatele;

e Diale je doporuceno, aby provozovatel zavedl mitiga¢ni opatieni dle bezpecnostni studie
a zahrnul do programu vycviku nad rdamcovy rozdilovy vycvik a UPRT.

Na zakladé mitigacnich opatieni v bezpecnostni studii je doporuceno, aby provozovatel zaved|
specifické provozni postupy pro vicetypovy provoz. Tyto postupy jsou ramcové popsany
v tabulkach 17 az 19. VétSinou se jedna o postupy, které sjednocuji odlisné postupy mezi typy
nebo slouzi pro dozor na spravné zachézeni s letadlovymi systémy.

V ramci programu vycviku by mél byt zahrnuty nadramcovy rozdilovy vycvik, ktery bude
pojednavat o rozdilech mezi jednotlivymi typy a zdlraziiovat rizika zamény postupii. Déle je
doporuceno zavést nadramcovy vycvik UPRT, ktery se bude soustfedit na vybirani a feSeni
abnormalnich situaci, které by mohly byt zptisobeny zaménou postupit mezi typy. Rozdilovy
vycvik a UPRT by mély zahrnout nésledujici postupy a manévry:
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ADDITIONAL TRAINING CURICULUM

SYSTEM/PROCEDURE

DESCRIPTION

Stick Pusher & FBW
rudder system

Familiarize the pilot with the C700 stick pusher system and the
FBW rudder system. Emphasize emergency/abnormal procedures
tied with these systems.

Icing awareness course

Emphasize the dangers of uncontained wing icing and familiarize
the pilot with the specific differences in anti-ice systems on the
C700 and C680+ types.

EMER. STOW

Emphasize the fact that the C700 does not incorporate a EMER.
STOW button and discuss the dangers of forgetting to use EMER.
STOW on the C680+

Different Fuel transfer &
fuel crossflow system

Point out the differences between the C680+ fuel crossflow system
(only opposite tank to engine feed) and the C700 fuel transfer and
gravity crossflow system (only tank to tank transfer)

Different emer. brake
handing

Point out the different positions and handling characteristics of the
emergency parking brake systems of both aircraft types. Emphasize
the fact that on the C700 type the emer. brake handle also serves as
the parking brake in most aft position of travel.

Different procedures and
panel layout

Familiarize the pilot with the different system structures and
procedures (e.g. starting procedure, twin branch hydraulic system
on C700 etc.) and point out the different locations of various
controls (e.g. emer. brake handle, APU fire button etc.)

Tabulka 25 - Nad ramcovy rozdilovy vycvik

ADDITIONAL UPRT CURICULUM

MANOEUVRE

DESCRIPTION

Diff. flight char.

Simulate flying the C700 at the slower C680+ approach speeds,
emphasize low speed upset recovery.

Simulate flying the C680+ at faster C700 speeds, emphasize high
speed upset recovery.

Demonstrate deep stalls tied with T-Tail configuration and stall
characteristics of high sweep wing configuration.

Stick Pusher & FBW
rudder system

Simulate faulty upset recovery on C680+ (incorrectly expecting stick
pusher system)

Simulate incorrect low speed recovery on C700 (pilot input against
stick pusher)

Simulate flight with abnormal FBW rudder system conditions

Icing on wing surface

Simulate flight with icing on wing surface caused by crew
incompetence

Power reserve function

Simulate vertical escape manoeuvre without use of Power reserve

EMER. STOW

Simulate flight with open thrust reverser on C680+ caused by crew
incompetence

Tabulka 26 - Nad ramcovy UPRT
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ZAVER
Dvoutypovy provoz letouni C680+ a C700 se téméi od samotného pocatku jevil jako schiidny,
ale existovala zde fada neznamych faktorti, které bylo potfeba hloubéji prozkoumat. Pomoci

analyzy rozdili mezi typy a provedenim stézejni bezpecnostni studie, prace nakonec dosla
k zavéru, ze vicetypovy provoz letountt C680+ a C700 mozny je.

V prubéhu psani prace narazil autor na fadu uskali, které nebylo mozné z pocatku predpovidat.
Prvni komplikace spocivala ve skutecnosti, ze letoun C700 v dob¢€ psani nebyl certifikovan
evropskymi ufady (EASA), ackoliv se oc¢ekavalo, ze tato certifikace probehne do konce roku
2019. V dusledku toho neexistovali podkladové materialy schvalené pro evropsky provoz a ani
samotny provozovatelé uvazujici o zavedeni tohoto typu k nim nem¢éli ptistup. Po delSim
vyjednavani s vyrobcem letounu se ale podafilo podkladové materialy sehnat.

Druha ptekazka bylo vypuknuti svétové pandemie COVID-19, ktera autorovi znemoznila
efektivné pracovat na této praci. Kvili bezpecnostnim opatieni nebyla mozna osobni konzultace
s mnohymi odborniky a dalkovéd komunikace S vyrobcem letount vazla, jelikoz vyrobce
nepovazoval tuto praci za svou prioritu. Autor piivodné planoval mitiga¢ni opatfeni ovéfit na
simulatorech letountt C680+ a C700, ale kviili zdkazu cestovani to nebylo mozné. Nicmén¢ je
doporuceno, aby takovéto ovéreni bylo provedeno, jakmile to svétova situace dovoli.

V neposledni fad¢ se ekonomicka krize zptisobena svétovou pandemii dotkla i provozovatele,
ktery uvazoval o vicetypovém provozu letounti C680+ a C700. Kviili opatienim pro snizeni
naklad byl tento projekt zcela zastaven a s velkou pravdépodobnosti odlozen na neurcito. Tato
skute¢nost pochopitelné zptisobila snizeni zajmu provozovatele o podporu autora v jeho
vyzkumu.

I pfesto se ale autorovi podafilo tuto praci a bezpecnostni studii spojenou s ni dotdhnout do
zdarného konce a splnit cile, které byly na zacatku prace stanoveny. Po aplikaci provoznich
omezeni a postupil definovanych touto praci, by mél byt zkoumany vicetypovy provoz
Z bezpecnostniho hlediska tolerovatelny. Autor dale siln€ doporucuje, aby takovyto provoz byl
kontinualné monitorovan a provozni postupy a omezeni byly pribézné upravovany pro
dosazeni nejvyssi bezpecnostni urovné.

Hodnotit finan¢ni stranku vicetypového provozu v této fazi je téméef nemozné, jelikoZ nezndme
pocet posadek ani pocet letounti v provozu. Lze ale téméf bez obav fict, Ze diky vicetypovosti
budou posadky flexibilngji planovatelné.

Autor prace pevné vé&ii, Ze 1 pres pozastaveni projektu vicetypového provozu u zminéného
provozovatele, méla jeho prace smysl. Vyzkum a bezpecnostni studie vicetypového provozu
V této praci muze poslouzit jako voditko pro provozovatele, ktefi by o takovémto provozu
V budoucnu uvazovali.
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AMC1 ORO.FC.240 Operation on more than one type or variant

GEMERAL
(a) Aeroplanes
1)
(i)
(ii)
(i)
(iv)
2]

When a flight crew member operates more than one aeroplane class, type or variant, as
determined by the operational suitability data established in accordance with
Commission Regulation (EU) Mo 748/2012 for class-single pilot or type-single pilot, but
not within a single licence endorsement, the operator should ensure that the flight crew
member does not operate more than:

three reciprocating engine aeroplane types or variants;
three turbo-propeller aeroplane types or variants;

one turbo-propeller aeroplane type or variant and one reciprocating engine
aeroplane type or variant; or

one turbo-propeller asroplane type or variant and any aeroplane within a
particular class.

When a flight crew member operates more than one aeroplane type or variant within
one or more licence endorsement, as determined by the operational suitability data
established in accordance with Commission Regulation (EU) No 748/2012, the operator
should ensure that:

(i)

(i)

(i)

the minimum flight crew complement specified in the operations manual is the
same for each type or variant to be operated;

the flight crew member does not operate more than two asroplane types or
variants for which a separate licence endorsement is reqguired, unless credits
related to the training, checking, and recent experience requirements are
defined in operational suitability data established in accordance with
Commission Regulation (EU) No 748/2012 for the relevant types or variants; and

only aeroplanes within one licence endorsement are flown in any one flight duty
period, unless the operator has established procedures to ensure adequate time
for preparation.
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(3)

(#)

When a flight crew member operates more than one aeroplane type or variant as
determined by the operational suitability data established in accordance with
Commission Regulation (EU) Mo 748/2012 for type-single pilot and type-multi pilot, but
not within a single licence endorsement, the operator should comply with points (a)(2)
and (4).

When a flight crew member operates more than one aeroplane type or variant as
determined by the operational suitability data established in accordance with
Commission Regulation (EU) No 7482012 for type multi-pilot, but not within a single
licence endorsement, or combinations of aeroplane types or variants as determined by
the operational suitability data established in accordance with Commission Regulation
{EU} No 748/2012 for class single-pilot and type multi-pilot, the operator should comply
with the following:

i point (@)(2);
{ii) before exercising the privileges of more than one licence endorsement:

(A) flight crew members should have completed two consecutive operator
proficiency checks and should have:

— 500 howrs in the relevant crew position in CAT operations with
the same operator; or

— for IFR and VFR night operations with performance class B
aeroplanes, 100 hours or flight sectors in the relevant crew
position in CAT operations with the same operator, if at least
one licence endorsement is related to a cass. A check flight
should be completed before the pilot is released for duties as
commander;

(B) inthe case of a pilot having experience with an operator and exercising the
privileges of more than one licence endorsement, and then being promoted
to command with the same operator on one of those types, the required
minimum experience as commander is & months and 300 hours, and the
pilot should have completed two consecutive operator proficiency checks
before again being eligible to exercise more than one licence endorsement;

i) before commencing training for and operation of another type or variant, flight
crew members should have completed 3 months and 150 hours flying on the
base aeroplane, which should include at least one proficiency check, unless
credits related to the training, checking and recent experience requirements are
defined in operational suitability data established in accordance with
Commission Regulation (EU) No 748/2012 for the relevant types or variants;

{iv) after completion of the initial line check on the new type, 50 hours flying or 20
sectors should be achieved solely on aeroplanes of the new type rating, unless
credits related to the training, checking and recent experience requirements are
defined in operational suitability data established in accordance with
Commission Regulation (EU) Mo 748,/2012 for the relevant types or variants;

{v) recent experience requirements established in Commission Regulation (EU)
Mo 1178/2011 for each type operated,;

{vi) the period within which line flying experience is required on each type should be
specified in the operations manual;
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(b)

Helicopters

(1)

i)

when credits are defined in operational suitability data established in
accordance with Commission Regulation (EU) No 748/2012 for the relevant type
or variant, this should be reflected in the training required in ORO.FC.230 and:

(&) ORO.FC.230 (b) requires two operator proficiency checks every year. When
credits are defined in operational suitability data established in accordance
with Commission Regulation (EU) Mo 748/2012 for operator proficiency
checks to alternate between the types, each operator proficiency check
should revalidate the operator proficiency check for the other type(s). The
operator proficiency check may be combined with the proficiency checks
for revalidation or renewal of the aeroplane type rating or the instrument
rating in accordance with Commission Regulation (EU) No 1178/2011.

(B) ORO.FC230 (c) reqguires one line check every year. When credits are
defined in operational suitability data established in accordance with
Commission Regulation (EU) Mo 748/2012 for line checks to alternate
between types or variants, each line check should revalidate the line check
for the other type or variant.

(C) Annual emergency and safety equipment training and checking should
cover all requirements for each type.

If 2 flight crew member operates more than one type or variant, the following provisions
should be met:

(i)

(i)
(i)

(iv]

The recency requirements and the requirements for recurrent training and
checking should be met and confirmed prior to CAT operations on any type, and
the minimum number of flights on each type within 2 3-month period specified
in the operaticns manual.

ORO.FC.230 reguirements with regard to recurrent training.

When credits related to the training, checking and recent experience
requirements are defined in operational suitability data established in
accordance with Commission Regulation (EU) No 748/2012 for the relevant
types or variants, the requirements of ORO.FC.230 with regard to proficiency
checks may be met by a & monthly check on any one type or variant operated.
However, a proficiency check on each type or variant operated should be
completed every 12 months.

For helicopters with a maximum certified take-off mass (MCTOM) of more than
5700 kg, or with a maximum operational passenger seating configuration
[(MOPSC) of more than 19:

(A) the flight crew member should not fly more than two helicopter types,
unless credits related to the training, checking and recent experience
requirements are defined in operational suitability data established in
accordance with Commission Regulation (EU) No 748/2012 for the relevant
types or variants;

(B) a minimum of 3 months and 150 hours experience on the type or variant
should be achieved before the flight crew member should commence the
conversion course onto the new type or variant, unless credits related to
the training, checking and recent experience reguirements are defined in
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operational suitability data established in accordance with Commission
Regulation (EU) No 748/2012 for the relevant types or variants;

(C) 28 days and/or 50 hours flying should then be achieved exclusively on the
new type or variant, unless credits related to the training, checking and
recent experience requirements are defined in operational suitability data
established in accordance with Commission Regulation (EU) No 748/2012
for the relevant types or variants; and

(D) a flight crew member should not be rostered to fly more than one type or
significantly different variant of a type during a single duty period.

(v) In the case of all other helicopters, the flight crew member should not operate
mare than three helicopter types or significantly different variants, unless
credits related to the training, checking and recent experience requirements are
defined in operational suitability data established in accordance with
Commission Regulation (EU) Mo 748/2012 for the relevant types or variants.

(¢}  Combination of helicopter and aeroplane

{1} The flight crew member may fly one helicopter type or variant and one aeroplane type
irrespective of their MCTOM or MOPSC.

{2} I the helicopter type is covered by paragraph (b)(1){iv) then (b){1)(iw}B), (C) and ()
shiould also apply in this case.



AMC2 ORO.FC.240 Operation on more than one type or variant

GENERAL

(2]

(b)

Terminclogy

The terms used in the context of the operation of more than one type or variant have the
following meaning:

(1) Base aircraft means an aircraft used as a reference to compare differences with another
aircraft.

(2}  Variant means an aircraft or a group of aircraft within the same pilot type rating that has
differences to the base aircraft requiring difference training or familiarisation training.

(3) Credit means the recognition of training, checking or recent experience based on
commenalities between aircraft. For substantiation of the credits ODR tables or other
appropriate documentation for comparison of the relevant aircraft characteristics may
be provided.

(4] Operator difference requirements [ODRs) mean a formal description of differences
between types or variants flown by a particular operator.

Philosophy

The concept of operating more than one type or variant depends upon the experience,
knowledge and ability of the operator and the flight crew concerned.

The first consideration is whether or not aircraft types or variants are sufficiently similar to
allow the safe operation of both.

The second consideration is whether or not the types or variants are sufficiently similar for the
training, checking and recent experience. Unless credits have been established by the
operational suitability data in accordance with Commission Regulation (EU) Mo 7482012, all
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training, checking and recent experience requirements should be completed independently for
each type or variant.

Methodology — Use of Operator Difference Requirement (ODR) Tables

(1)

2)

(3)

Before assigning flight crew members to operate more than one type or variant of
aircraft, the operator should conduct a detailed evaluation of the differences or
similarities of the aircraft concerned in order to establish appropriate procedures or
operational restrictions. This evaluation should be based on the data established in
accordance with Commission Regulation (EU) Mo 748/2012 for the relevant types or
variants, and should be adapted to the operator's specific aircraft configurations. This
evaluation should take into account of the following:

(i} the level of technology;
(i) operational procedures; and
(i) handling characteristics.

The methodology described below should be used as a means of evaluating aeroplane
differences and similarities to justify the operation of more than one type or variant, and
when credit is sought.

ODR tables

Before requiring flight crew members to operate more than one type or variant,
operators should first nominate one aircraft as the base aircraft from which to show
differences with the second aircraft type or variant, the ‘difference aircraft’, in terms of
technology (systems), procedures, pilot handling and aircraft management. These
differences, known as operator difference requirements (ODR), preferably presented in
tabular format, constitute part of the justification for operating more than one type or
variant and also the basis for the associated differences/familiarisation or reduced type
rating training for the flight crew.

The ODR tables should be presented as follows:
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GENERAL OPERATOR DIFFEREMNCES REGUIREMENTS TABLE

DIFFEREMCE AIRCRAFT:

COMPLIANCE METHOD

CHKG/
CURR

char

\ Flt FLT REC
General Differences Procchg|A (B |C |D|E chk  |Exp

GEMERAL Mo Yes CBT|

Range
ETOPS Certified

DIMENSIONS Configuration per AFM, FCOM (Yes MNo CBT|

SYSTEM OPERATOR DIFFEREMCES REQUIREMENTS TABLE
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COMPLIANCE METHOD
DIFFERENCE AIRCRAFT: y
. CHKG
BASE AIRCRAFT: TRAINING
CURR
. Fit Proc FLT REC
Syst Diff A |B C |D(E
ystem ifferences char |chg cik  lexp
71 - AIR|CONTROLS AND INDICATORS:
Mo Yes HO
CONDITIONING - Panel layout
PACKS:
- Switch type
21 - AlR - Automatically =
CONDITIONING controlled S L CET
- Reset switch for both
packs
MANOEUVRE OPERATOR DIFFERENCES REQUIREMENTS TABLE
COMPLIANCE METHOD
DIFFEREMCE AIRCRAFT:
. CHKG/
BASE AIRCRAFT: TRAINING
CURR
. Fit Proc FLT |REC
M Diff A B |C D|E
anoeuvre ifferences char |chg chk |exp
Exterior Minor differences NO NO HO
Preflight
Preflight Differences due to systems,|NO YES CBT |FTD
ECL
FEW handling ws|NOD YES CBT FFS
Conventional; AFDS
TAKECFF:
Normal takeoff
- Autothrottle
engagement FMA
indications

[4)

(i) oD

Compilation of ODR Tables

R 1: General
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The general characteristics of the candidate aircraft are compared with the base
aircraft with regard to:

(&) general dimensions and aircraft design (number and type of rotors, wing
span or category);

(B) flight deck general design;
(C) cabin layout;
(D) engines (number, type and position);
(E) limitations (flight envelope).
(i) ODR 2: Systems

Consideration is given to differences in design between the candidate aircraft
and the base aircraft. For this comparison the Air Transport Association (ATA)
100 index is used. This index establishes a system and subsystem classification
and then an analysis performed for each index item with respect to the main
architectural, functional and operations elements, including controls and
indications on the systems control panel.

{iii) ODR 3: Manoeuvres

Operational differences encompass normal, abnormal and emergency situations
and include any change in aircraft handling and flight management. It is
necessary to establish a list of operational items for consideration on which an
analysis of differences can be made.

The operational analysis should take the following into account:
(&) flight deck dimensions (size, cut-off angle and pilot eye height);
(B) differences in controls (design, shape, location and function);

(C) additional or altered funmction (flight controls) in normal or abnormal
conditions;

(D) handling qualities (including imertia) in normal and in  abnormal
configurations;

(E) aircraft performance in specific manosuvres;
(F) aircraft status following failure;
[(G) management [e.g. ECAM, EICAS, navaid selection, automatic checklists).

{iv) Once the differences for ODR 1, ODR 2 and ODR 3 have been established, the
consequences of differences evaluated in terms of flight characteristics (FLT
CHAR) and change of procedures (PROC CHNG) should be entered into the
appropriate columns.

{v) Difference Levels - crew training, checking and currency

(&) The final stage of an operator's proposal to operate more than one type or
variant is to establish crew training, checking and currency reguirements.
This may be established by applying the coded difference levels from Table
4 to the compliance method column of the ODR Tables.

(B) Differences items identified in the ODR tables as impacting flight
characteristics, or procedures, should be analysed in the corresponding ATA



section of the ODR manceuvres. Mormal, abnormal and emergency
situations should be addressed accordingly.

(d) Difference Levels

(1)

(2)

Difference levels — General

Difference levels are used to identify the extent of difference between a base and a
candidate zircraft with reference to the elements described in the ODR tables. These
levels are proportionate to the differences between a base and a candidate aircraft. A
range of five difference levels in order of increasing requirements, identified as A
through E, are each specified for training, checking, and currency.

Difference levels apply when a difference with the potential to affect flight safety exists
between a base and a candidate aircraft. Differences may also affect the knowledge,
skills, or abilities required from a pilot. If no differences exist, or if differences exist but
do not affect flight safety, or if differences exist but do not affect knowledge, skills, or
abilities, then difference levels are neither assigned nor applicable to pilot qualification.
When difference levels apply, each level is based on a scale of differences related to
design features, systems, or manceuvres. In assessing the effects of differences, both
flight characteristics and procedures are considered since flight characteristics address
handling qualities and performance, while procedures include normal, non-normal and
emergency items.

Lewels for training, checking, and currency are assigned independently, but are linked
depending on the differences between a base and candidate aircraft. Training at level E
usually identifies that the candidate aircraft is a different type to the base aircraft.

Difference levels are summarised in the table below regarding training, checking, and
CUrrency.
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DIFFERENCE TRAINING CHECKING CURREMCY
LEVEL

A

* Self-instruction Mot applicable or | Not applicable

integrated with next
proficiency check

* Aided instruction Task or system check Self-review

* System devices Partial proficiency check | Designated system

using qualified device

Manoeuvre Training | Partial proficiency check | Designated
Devices' or aircraft to | using qualified device® manoeuvre(s)*
accomplish specific
manoeuvres

FSTDs? or aircraft Proficiency check wsing | As per regulation,
FSTDs? or aircraft FSTDs® or aircraft

using

Footnaote (1):



(3)

Aeroplane: FTD Level 2, or FF5, or aeroplane
Helicopter: FTD Level 2 and 3, or FFS, or helicopter

Footnate (2):

Aeroplane: FF5 Level C or D, or aeroplane

Helicopter: FSTD'S having dual gualification: FFS Level B and FTD Level 3, or FF5
Lewel! Car D, ar helicopter

Training Levels A and B require familiarisation training, levels C and D require
differences training. Training Level E means that differences are such that type rating
training is required.

Difference level — Training

The training differences levels specified represent the minimum reguirements. Devices
associated with a higher difference level may be used to satisfy a training differences
requirement.

(i)

(i)

(i)

Level & training

Level A differences training is applicable to aircraft with differences that can
adequately be addressed through self-instruction. Level A training represents a
knowledge requirement such that once appropriate information is provided,
understanding and compliance can be assumed to be demonstrated.

Training needs not covered by level A training may require level B training, or
higher, depending on the outcome of the evaluations described in the aircraft
evaluation process (C5 FCD.420).

Level B training

Level B differences training is applicable to aircraft with system or procedure
differences that can adequately be addressed through aided instruction.

At level B aided instruction it is approprigte to ensure pilot understanding,
emphasise issues, provide a standardised method of presentation of material, or
to aid retention of material following training.

Level C training

Level C differences training can only be accomplished through the use of devices
capable of systems training.

Level C differences training is applicable to variants having ‘part task’ differences
that affect skills or abilities as well as knowledge. Training objectives focus on
mastering individual systems, procedures, or tasks, as opposed to performing
highly integrated flight operations and manoeuvres in ‘real time’. Level C may
also require self-instruction or aided instruction of a pilot, but cannot be
adequately addressed by a knowledge requirement alone. Training devices are
required to supplement instruction to ensure attainment or retemtion of pilot
skills and abilities to accomplish the more complex tasks, usually related to
operation of particular aircraft systems.

The minimum acceptable training media for level C is interactive computer-
based training, cockpit systems simulators, cockpit procedure trainers, part task
trainers [such as Inertial Navigation System (INS), Flight Management System
(FM35), or Traffic Collision Avoidance System (TCAS) trainers), or similar devices.
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{iv) Level D training

Level D differences training can only be accomplished with devices capable of
performing flight manoeuvres and addressing full task differences affecting
knowledge, skills, or abilities.

Devices capable of flight manoeuvres address full task performance in a dynamic
‘real time’ ervirenment and enable integration of knowledge, skills and abilities
in a simulated flight environment, involving combinations of operationally
oriented tasks and realistic task loading for each relevant phase of flight. At level
D, knowledge and skills to complete necessary normal, non-normal and
emergency procedures are fully addressed for each variant.

Level [ differences training requires mastery of interrelated skills that cannot be
adequately addressed by separate acquisition of a series of knowledge areas or
skills that are interrelated. However, the differences are not so significant, that a
full type rating training course is required. If demonstration of interrelationships
between the systems was important, the use of a series of separate devices for
systems training would not suffice. Training for level I differences requires a
training device that has accurate, high fidelity integration of systems and
controls and realistic instrument indications. Level D training may also require
manoeuvre visual cues, motion cues, dynamics, control loading or specific
environmental conditions. Weather phenomena such as low visibility operations
or wind shear may or may not be incorporated. Where simplified or generic
characteristics of an aircraft type are used in devices to satisfy level D difference
training, significant negative training cannot occur as a result of the
simplification.

Appropriate devices as described in C5 FCD.420(a), satisfying level D differences
training range from those where relevant elements of aircraft flight
manoeuvring, performance, and handling qualities are incorporated. The use of
a Manoeuvre Training Device or aircraft is limited for the conduct of specific
manoeuvres or handling differences, or for specific equipment or procedures.

{v) Level E training

Level E differences training is applicable to candidate aircraft having such a
significant Full task’ differences that a full type rating training course or a type
rating training course with credit for previous experience on similar aircraft
types is required to meet the training objectives.

The training requires a ‘high fidelity" environment to attain or maintain
knowledge, skills, or abilities that can only be satisfied by the use of FSTDs or the
aircraft itself as mentioned in C5 FCD.415(a). Level E training, if done in an
aircraft, should be modified for safety reasons where manoeuvres can result ina
high degree of risk.

When level E differences training is assigned, suitable credit or constraints may
be applied for knowledge, skills or abilities related to other pertinent aircraft
types and specifies the relevant subjects, procedures or manoeuvres.

(4] Difference level — Checking

Differences checking addresses any pertinent pilot testing or checking. Initial and
recurrent checking levels are the same unless otherwise specified.
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It may be possible to satisfactorily accomplish recurrent checking objectives in devices
not meeting initial checking requirements. In such instances the applicant may propose
for revalidation checks the use of certain devices not meeting the initial check
requirements.

(i} Level A checking

Level A differences checking indicates that no check related to differences is
required at the time of differences training. However, a pilot is responsible for
knowledge of each variant flown.

(i) Level B checking

Level B differences checking indicates that a ‘task’ or ‘systems’ check is reguired
foellowing initial and recurring training.

(i) Level C checking

Level C differences checking requires a partial check using a suitable qualified
device. A partial check is conducted relative to particular manoeuvres or
Systems.

{iv) Level D checking

Level [ differences checking indicates that a partial proficiency check is required
following both initial and recurrent training. In conducting the partial proficiency
check, manoeuvres commaon to each variant may be credited and need not be
repeated. The partial proficiency check covers the specified particular
manoeuvres, systems, or devices. Level D checking is performed using scenarios
representing a ‘real time’ flight environment and uses qualified devices
permitted for level I training or higher.

(v] Level E checking

Level E differences checking requires that a full proficiency check be conducted
in F5TDs or in an aircraft as mentionad in C5 FCD.415(a), following both initial
and recurrent training. If appropriate, alternating Level E checking between
relevant aircraft is possible and credit may be defined for procedures or
manoeuvres based on commonality.

Assignment of level E checking requirements alone, or in conjunction with level
E currency, does not necessarily result in assignment of a separate type rating.

(5) Difference level — Currency

Differences currency addresses any currency and re-currency levels. Initial and recurrent
currency levels are the same unless otherwise specified.

(i} Level A currency

Level A currency is common to each aircraft and does not require separate
tracking. Maintenance of currency in any aircraft suffices for any other variant
within the same type rating.

(i) Level B currency

Level B currency is ‘knowledge-related”’ currency, typically achieved through self-
review by individual pilots.

(i) Level C currency



(5)

(&) Level C currency is applicable to one or more designated systems or
procedures, and relates to both skill and knowledge requirements. When
level C currency applies, any pertinent lower level currency is also to be
addressed.

(B) Re-establishing level C currency

When currency is lost, it may be re-established by completing required
items using a device equal to or higher than that specified for level C
training and checking.

{iv) Level D currency

(&) Level D currency is related to designated manceuvres and addresses
knowledge and skills required for performing aircraft control tasks in real
time with integrated use of associated systems and procedures. Level D
currency may also address certain differences in flight characteristics
including performance of any required mancewres and related mormal,
non-normal and emergency procedures. When level D is necessary, any
pertinent lower level currency is also to be addressed.

(B) Re-establishing level I currency

When currency is lost, currency may be re-established by completing
pertinent manoeuvres using a device equal to or higher than that specified
for level D differences training and checking.

(v) Lewvel E currency

(&) Level E currency requires that recent experience requirements of Part-FCL
and operational requirements be complied with in each aircraft separately.
Level E currency may also specify other system, procedure, or manoeuvre
currency item(s) necessary for safe operations, and requires procedures or
manoeuvres to be accomplished in FSTDs or in an aircraft as mentioned in
C5 FCD.415(a). Provisions are applied in a way which addresses the required
SY5TEm or Manoeuvre experience.

When level E is assigned between aircraft of common characteristics, credit
may be permitted. Assignment of level E currency requirements does not
automatically lead to a determination on same or separate type rating.
Level E currency is tracked by a means that is acceptable to the competent
authority.

When CTLC is permitted, any credit or constraints applicable to using F3TDs,
as mentioned in C5 FCD.415(a), are also to be determined.

(B) Re-establishing level E currency

When currency is lost, currency may be re-established by completing
pertinent manoeuvras using a device specified for level E differences
training and checking.

Competency regarding non-normal and emergency procedures — Currency

Competency for non-normal and emergency manceuvres or procedures is generally
addressed by checking requirements. Particular non-normal and emergency
manoeuvres or procedures may not be considered mandatory for checking or training.
In this situation it may be necessary to periodically practice or demonstrate those

manoceuvres or procedures specifying currency reguirements for those manoeuvres or
procedures.
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PRILOHA 1  Z3dost o uddlenilzménu schvaleni

AKTUALNOST SMERNICE CAA-SL-012-n-14

Za kontrolu aktualnosti smémice a jejich pfiloh odpovida Feditel odboru provozu letadel UCL. Ovéfovani
aktualnosti je provadéno minimalné 1x za dva roky.

POUZITELNOST SMERNICE CAA-SL-012-n-14

Tato Smémice je pouZitelna pro:

(1) Zadatele o udéleni schvaleni k provozovani obchodni letecké dopravy (AOC).

(2) Provozovatele obchodni letecké dopravy (drfitele AOC) Zadajici o udéleni § zménu schvaleni.

(3) Odbor provozu letadsl (OPL) sekce letové (SL) v piném rozsahu. Je nedilnou soudasti Prirucky
inspektora OOLD pro wikon funkce dozoru nad bezpecnosti provozu letadel v obchodni letecké
dopravé.

Zména: 2
1.11. 2019 Strana 35 CAA-SL-012-n-14
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Postupy pro udéleni/ zménu schvaleni létani na vice neZ jednom typu nebo
varianté
v souladu s poZadavky ORO.FC.140 3 240 a AMC1 ORO.FC.240

(a}) Vieobecné

(1) Vsouladu s poiadavkem ustanoveni ORO.FC.240 (a) musi postupy nebo provozni omezeni pro
Iétani na vice nef jednom typu nebo varianté schvalit UCL CR na zakladé podané Zadost
provozovatelem obchodni letecks dopravy (drZitelem AOC).

(2) Zakladni poZadavky jsou uvedeny v ustanoveni ORO.FC.140.

{3) PoZadavky na postupy nebo provozni omezeni fsou uvedeny v ustanoveni ORO.FC 240,

(4) Podrobné poZadavky pro spinéni vyie uvedeného bodu (3) jsou uvedeny v AMC1 ORO.FC 240

(b) Podani Zadosti o udéleni/zménu schvaleni [étani na vice neZ jednom typu
nebo varianté

(1) Zadost o udéleni / zménu schvaleni létani na vice nez jednom typu nebo varianté pedkiadejte na
formulafi uvedeném v Pfiloze 1
e prosifednictvim datové schranky (ID: vBgaazs), nebo
o na adresu: Ufad pro civilni letectvi CR, K letiéti 1148/23, 160 08 Praha 6, nebo
» na emailovou adresu: podatelna@caa.cz se zarutenym elektronickym podpisem, a nebo
* 0s0bné na podatelnu UCL.

(2] Medilnou soucasti Pfilohy 1 musi byt:

a) Provozni postupy a provozni omezeni pro 1&tani na vice nez jednom typu nebo varianté,
b} Zhodnoceni rizik pro vicetypove 1&tani (viz bod c (1)),
) Program vcviku, pfezku$ovani a poZadavky na nedavnou praxi (viz bod ¢ (2)).

{¢) Dodateéné informace

(1) Provozovateliv systém fizeni bezpetnosti (SMS) musi na zakiadé navrhovanych provoznich
postupl a omezeni a programu pro vycvik, pfezkusovani a poZadavkl na nedawnou praxi
vypracovat zhodnoceni rizik (fisk assessment) pro vicetypove létani.

(2) Pokud provozovatel bude uplatfiovat zapotty pro wyovik, pfezkuSovani a nedawnou praxi v souladu
s nafizenim (EU) €. T48/2012, bude muset tyto zApodty prokazat a zapracovat je do pfisludnjch
ustanoveni provozni pfirucky tykajicich se wyoviky, pfezkusovani a nedawné praxe.

Zména: 2

1.11. 2019 Strana 4/5 CAA-5L-012-n-14
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(3) Pokud provozovatel nebude uplatiovat vySe uvedené zapolty, musi spinit poZadavky ORO.FC
v plném rozsahu pro kaZdy typ v ramci vicetypového I&tani.

(d) Zavéreéna ustanoveni

(1) Udélenifzménu schvaleni pro Iétani na vice nef jednom typu nebo varianté provede UCL CR
v souladu s legislativou CR vydanim Rozhodnuti dis zakona £. 500/2004 Sb,

(2) Po obdrfeni Rozhodnuti, tykajiciho se udéleni | zmény schvaleni pro I&tani na vice ne? jednom
typu nebo varanté, zafadi provozovatel do pfisludnych &asti provozni pfirucky schvalené provozni
postupy a provozni omezeni jako Fadnou revizi v souladu s AMC3 ORO.MLE.100

Zména:? Strana 55 CAA-SL-012-n-14
1. 11. 2019
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CAA-S5L-012-n-14 / Priloha €. 1

ZADOST

o udéleni / zménu schvaleni létani na vice nez jednom typu nebo varianté

Zadatel: f:.j.: ucL: li.j.:
Datum: Datum:

1. Nazev (jméno) Zadatele:

2. Adresa Zadatele:

. . Imeéno, pifjmeni:
3. Kontaktni osoba: = e

4. Druh poZadovaného schvaleni: Pocatedni [_] Zména [

1. K Zadost jsou priloZeny v souladu s ustanovenim 3. Smérnice CAA-SLP-012-n-14

tyto pfilohy:
a) provozni postupy a omezeni pro lEEni na vice ne? jednom typu nebo variantgé [
b) zhodnoceni rizik pro [étdni na vice nef jednom typu nebo variant ]

c) program pro vycvik, prezkudovani a pofadavky na nedavnou praxi dend letowych [
posadek pro lé&Eni na vice neZ jednom typu nebo variants

2. Prohlasuiji, Ze:

a) wvedkerd dokumentace zasland UCL byla ovéfena a shleddna v souladu s naffzenim Komise
(EU) £.965/2012 a s nafizenim Komise (EU) €.11738/2011 v platném znéni

b) provoz bude provadén podle schvalenych provoznich postupd persondlem, ktery byl fadné
wyovicen podle schvalengho programu woviku

Jmeéno a podpis cdpovédneého vedouciho
(Feditele, gen. feditele, prezidenta apod.)

Vypindnou Z3dost piedsite 1) prostiednictvim datové schranky (identifikitor: vBgaazs) nebo 2) zadlete na adresu (Fad pro civilni lefectvi,
K loisti 1140(23, 180 08 Praha & nebo 3) na e-mail podatelnaificaa cz 38 zarutsnym slekironickym podpisem nebo 4) oscbns.
PFi zaalani e-mailem bez alektronického podpisu je potfeba do 5 dni Zadost doruéit jednou z vide uvedenych moZnosti




Odhad pravdépodobnosti pred zavedenim mitiga¢nich postupt

Piiloha 5

Odhady pravdépodobnosti pfed zavedenim mitiga¢nich postupii byly pfevazné odvozeny pomoci prediktivni metody a nasledné zkonzultovany
s SME. V nasledujici tabulce je popsano, pomoci jakych tivah byly odhady definovany.

Estimated

Barriers will fail

Barriers
SURZERID frequtir;cy o Reasoning el el [ Reasoning thzhics)i\t/u?;!mc; Reasoning
AND R/C triggering A(;\c/coulrereLNcS before the
event ACCIDENT
It is relatively unlikely a pilot Onboard crew alerting In case of LOC-I due to
LOC-I About every | will mistake the handling Once ever systems and second Once ever mishandling of aircraft, there is
Diff. flight 1000 characteristics of two SVETY | member of crew are likely cvery still a significant chance, that the
. L . . 250 times . . . 100 times :
char. flights dissimilar handling aircraft. to advise the pilot flying crew will correctly recover the
about the occurrence. upset thanks to basic UPRT.
There is a slight chance of Incorrect W&B figures In case of wrong W&B the aircraft
LOC-I crew members calculating would give take-off crew alerting system will advise
Almost every | . Once every - . Once every ; .
Incorrect - incorrect W&B. - settings and speeds which - the crew of incorrect trim and or
500 flights 250 times 500 times .
W&B would be uncommon for weight for departure.
the other type.
LOC-I About There is no recorded case of Crew training and aircraft Crew training and aircraft alerting
. stall upsets of a C680 in the alerting systems will systems will likely aid in
Stick pusher every , . Once every . 7 - Once every . .
operator’s fleet, thus ranking . likely aid in avoiding an . recovering from a stick pusher
& 10 000 - . 100 times L . 100 times S
. an event requiring stick pusher occurrence requiring stick activation occurrence.
FbW rudder flights - . . L
activation as highly unlikely. pusher activation.
RE & LOC-1 It is relatively unlikely for the Basic crew training During low speed operations the
: About every | crew to require a vertical Once every | requires the pilot flying to Once every effect of spoilers is lower, and the
Automatic i . . . : . .
Spoilers 1000 flights | escape manoeuvre. 100 times closg spoilers during a 500 times crew WI.|| have a hlgh chance of
vertical escape manoeuvre recovering the situation.
LOC-I There is a high chance of Itis likely the overspeed Usually an overspeed is recovered
- Almost every Once every . L Once every ) .
Flight - overspeed events when . horn will not be sufficient - in short time before structural
50 flights . . 25 times . 500 times X
envelope operating two different types. warning. damage is observed.
The chance of encountering Crew alerting systems will Activation of anti-ice systems with
Almost every | icing conditions during normal likely aid in avoiding ice on wing surface will have a
LOC-I 100 flights | operations is high OInes BEL; wing surface icin e GYEL chance of removing icin
Icing P gn- 100 times g g 1000 times g icing.

Aircraft is capable of flight with
icing on wing leading edge.
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Estimated Barriers Barriers will fail
HAZARD frequency of o Eit s RECOVERING
- will fail in . A .
AND R/C _ the_ Reasoning AVOIDING Reasoning the situation Reasoning
triggering . before the
event ACCIDENT
Events like strong wind shears Basic crew training should C700 power output should be
requiring manual activation of be sufficient for crew to more than sufficient for wind
LOC-I Almost every Power reserve are relatively | Once every | recognize strong wind Once every shear vertical escape manoeuvres,
Power reserve 5_000 unlikely and single engine 100 times shear events and activate 250 times thus recovering from the situation.
flights flight operations are highly manual power reserve
unlikely.
YD engagement is necessary As soon as (AP) autopilot In most occurrences in case of
LOC-I Every (almost) every flight. Once every is engaged, YD is e_ngag_ed Once every Dutch roll, yaw damper
YD fliah - also. This barrier will fail " engagement is sufficient to
ght 100 times I . 250 times
engagement to avoid in case pilot recover from the upset.
decides to fly without AP.
There is no recorded case of a A flashing EMER. Stow The emergency checklist for
About thrust reverser inflight button will most likely inflight thrust reverser deployment
LOC-I every deployment on a C680(+) in Once every | lead the crew to activate Once every will advise the crew to use the
EMER. Stow 100 000 the operator’s fleet, thus 500 times the emergency stow. 1000 times EMER stow function, thus making
flights ranking an event requiring the the chance of recovery very high.
EMER. Stow as unlikely
Events requiring memory If the crew does not know Most memory items will be
LOC-1 items are high_ly unlikely in the cprrect memory item.s complet_ed at a later time by
Memory items Almost every | normal operations Once every | or mixes them up, there is Once every completing the necessary non-
7500 flights 50 times a significant chance of 250 times normal checklist, thus giving a
failing to avoid the good chance of recovering before
occurrence. the accident.
Due to the small dimensions General perception of If the general perception fails it is
GCOL Almost every of the A/C in general, it is Once every taxiway width and Once every highly likely that ground collision
A/IC - relatively unlikely to taxi into - obstacle clearance should . is inevitable.
dimensions 750 flights a position not suited for the 100 times likely make the crew 10 times
p y
AJC dimensions. reconsider.
Due to the small dimensions General perception of If the general perception fails it is
RAMP Almost every | of the A/C in general it Once every | obstacle clearance should Once every highly likely that ground collision
Apron 750 flights | relatively unlikely for an 100 times | likely make the crew e is inevitable.
collision reconsider their clearance.

apron collision to happen
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Estimated

Barriers will fail

Barriers
HAZARD | frequency of . will fail in . RECOVERING _
AND R/C  the Reasoning AVOIDING Reasoning the situation Reasoning
triggering . before the
event ACCIDENT
Ground servicing is expected Only basic ground crew Most servicing system have a
RAMP Every on every flight. Once every | training will most likely Once every built-in safety feature, which will
Servicing flight 10 times not be sufficient to avoid 500 times recover/stop the situation before
incorrect system handling. an accident.
Parking brake setting is A missing PARKING A missing PARKING BRAKE
RAMP Every e>_<pected on almost every Once every BRAKE ON message may Once every Ol\_l message W|II_ advise the crew
. . flight. . not be enough to warn the . of incorrect parking brake setting
Parking brake flight 50 times . . - 1000 times . -
pilot of incorrect setting. and most likely lead to its
resetting.
Cargo loading by ground crew There is a hight chance If baggage drops from the cargo
Almost . . .
is expected on almost every that unaccompanied door there is a very low chance
RAMP every . Once every . Once every -
flight. . ground crew might drop . ground crew will catch the
Cargo door 10 50 times 10 times ;
. or lay down baggage on baggage before contact with the
flights . e
the wings. trailing edge.
Refuelling is expected on Only basic ground crew Fuel is indicated on board of the
(almost) every flight. training will most likely aircraft and the flight management
RAMP Every Once every | not be sufficient to avoid Once every system alerts the crew if fuel is
Fuelling panel flight 10 times fuel loading. 1000 times insufficient, thus the chance of
departing with insufficient fuel is
minimal.
Refuelling is expected on Only basic ground crew Fuel is indicated on board of the
(almost) every flight. training will most likely aircraft and the flight management
FUEL Every Once every not be sufficient to avoid Once every system alerts the crew if fuel is
Fuelling panel flight 10 times fuel loading. 1000 times msufﬂ_ment,_thqs the _chance of _
departing with insufficient fuel is
minimal.
Inflight fuel transfer is Crew alerting systems will It is highly unlikely that the crew
FUEL & expected on every flight. likely aid in avoiding fuel alerting system will be insufficient
LOC-I Every Once every | imbalance. Once every to warn the crew of fuel imbalance,
Fuel transfer flight 100 times 1000 times but even with significant fuel
& Xflow imbalance the situation is still

recoverable at later stages.
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Estimated

Barriers will fail

Barriers
HAzARD | freauency of . will fail in . HECOVIERINE _
AND R/C ] the. Reasoning AVOIDING Reasoning the situation Reasoning
triggering . before the
event ACCIDENT
The chance of hydraulic failure Basic crew training should If the crew fails to find the
RE Almost necessitating the use of be somewhat sufficient for ] emergency braking handle, then
Emergency every emergency braking is highly | OncCe every | crew to find the emergency Practically the chance of recovering from
braking f?i%?]?s unlikely. 50times | prake handle. always situation is almost impossible.

RE Spoiler deployment on landing The standard call-out Even without spoilers deployed the
High app is expected on every landing. “speed brakes not aircraft should have sufficient
speed & Every Onceevery | geployed” should advise Once every stopping  power on  most
ground flight 250times | the pilot flying he did not 100 times aerodromes to recover the situation
spoilers deploy spoilers on landing. before the accident.

SCE The crew will face different (;rew alerting systems will Most non-normal situations can be

Diff. Every procedu_res and panel layout on Once every !lkely advise the crew on Once every safely solved anq recovered by

procedures & flight every flight. 100 times | incorrect system usage. 250 times non-normal checklists.

panel layout
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Odhad pravdépodobnosti po zavedeni mitiga¢nich postupii

Odhady pravdépodobnosti po zavedeni mitiga¢nich postupti budou definovany pomoci
koeficientli zalozenych na mitigacnich postupech. Mitiga¢ni postupy budou rozdéleny do
nc¢kolika kategorii a pro kazdou kategorii bude zvolen maximdlni koeficient sniZeni
pravdépodobnosti selhani. Mitiga¢ni postupy budou rozdéleny do dvou kategorii: aktivni (A)
a pasivni (P). Pasivni mitigace bude spocivat pouze v nad ramcovym vycviku pro posadky.
Aktivni mitigace bude pfedpokladat zavedeni postupu nebo systému, ktery v provozu bude
aktivn¢ zmirnovat riziko. Pravdépodobnost po zavedeni mitigace bude vynasobena témito

koeficienty.

Mitigation max. coeﬁiciept for max. c_oefficient for
occurrence avoidance situation recovery
UPRT (P) 2,5 2,5
Crosscheck (A) 20 1
Add. training 5 2
Company procedure 10 (25 spoiler usage) 4 (Yaw damper only)
Placards 10 1
Icing course + UPRT 10 2,5
Supervision (wing walker) 25 5 (wing walker)




