ANALYSIS OFACCIDENTS OF THETU-154AIRCRAFT

Jacek F. Gieras

Abstract Sgowa ki analizap lozja, incydenty lotnicze,

There have been 114 serious accidents and incidents wifiary smiertelne, Slgr?j?'%t 4, statystyki, wypadki
hull loss involving the T54 passenger and cargo aircraft I0tNICZ€, zniszczenie kadluba.
gglcle Jgnuary %\9, 1973K Praﬁ, Ruzyne) throug \(])all(nua;y 1,

Surgut Airport, Khantivlansi Autonomous Okrug).

Accorcgmg to theauthor's research, the most important 1. INTRODUCTION
statistics look as follows: 73 accidents and incidents with :
3013 fatalities, 4 other occurrences (IhuII loss) without As of January 2011, since 1973 there have been 114
fatalities, 5 criminal occurrences (hull loss excludingserious accidents involving the b4 aircraft vith 71 hull

Peijtgﬁlt(iiengs)lri\\'/vghfa%;zafé%%"etzir?tss ?qune dhijff;ig%s C\ﬁirmnéf o05ses, 30 of which did not involve fatalities. Five fatal
military éctions,_ several other from poor runway conditionsaccidents resulted from_t_errorls't or mllltary apt|on, .several
cargo overloading, midir collision, mechanical problems, from poor runway conditions (including one in which the
running O(IjJt of fuells, cargo f{res, fires during Ire'fueclim% g{DIlOfairpIane struck heavy vehicles on the runway), violation of
errors and several accidents remain unexplained. Betwe i i i
May 1970 and February 2013 in total of 1026 -TsA ’%Bfﬁe_tystandalrds, ri;md'mi_dlr coII|S|on|s dufe to fault;r/1 air |
aircraft have been delivered to carriers. The fataliies traffic control. Other incidents resulted from mechanica
number of delivered aircraft ratio is 3013/1026 = 2.937.  problems, running out of fuel on unscheduled routes, pilot
Air accidents with explosiohave been highlighted andfﬁﬁmrs' and cargo fires. Several accidents remain

ﬁ%ggar(gﬂa‘l’g'ég ?épgséﬁgéégg'fepfgf"ens%rig% Vﬁqses,‘tﬂgdsa explained. According to the authahe ratio of fatalities

detection of explosions have been discussed. Positige the number of delivered aircraft from the factory is
explosive evidence on metals and fabrics related to crasi913/1026 = 2,937. On January 2, 2011, Russia's Federal

tsétgﬁnivnee%kﬁg\(?é b"ggrt]aéunqggizeg’XtHGS and laboratoryrransport Oversight Agency advised airlines to stop using
q : remaining examples of the T1b4 (B variant) until the fatal

_ Keywords - analysis, aviation accidents, aviationfire accident in Surgut had been investigated. [lts
incidents, explosion, fatalities, hull loss, statistics;Tb4 operation in Iran, which is subject to an aircraft parts

aircratft.. .
st . embargo, ceased in February 2011 due to a number of
reszczenie inci i i 9 ]

Od 19 stycznia 1973 (Praga, Ruzyno)ldetycznia 2011 :nuden';]s involving thgt type. :Imost 9% of ?:J -HFBA'
(lotnisko Surgut, Okreg Autonomiczny KhaMgnsi) mialo l0sses have occurred in Iran. Theglest number of fatal ities
miejsce 114 powaznych wypadkow oraz" incydentow irzshortest time frame was between 2006 and 2011, i.e., 199
nienaprawialnym zniszczeniem kadluba samolotovl54) jn 2006, 168 in 2009, 98 in 2010, and 3 in 2011. Following

zarowno pasazerskich jak i do przewozu ladunkow. ; ; ;
badan autora najbardziej aene stattystykl prezentuja_sie Hese accidents, in March 2011 the Russian Federal Bureau

nastepujaco: 73 wypadki z 3013 ofiarami smiertelnymi, @f Aviation recommended a withdrawal of remaining- Tu
inne zdarzenia (zniszczenia kadluba) bez ofiar smiertelnycdf4M aircraft from service. In December 2010, Uzbekistan
5 wypadkow kryminalnych (zniszczenie kadluba nigirways also declared that it will cease to operatel5ds
wliczajac porwan) z 232 ofiarami smiertelnymi oraz 5011

porwaria z 13 ofiarami smiertelnymi. Na skutek dzialan'o™M :
ryminalnych lub militarnych mialo miejsce 5 powaznych

katastrof, kilka innych na skutek zlej nawierzchni pasa

startowego, przeciazen ladunkiem, Kkolizji w powietrzu, 2. ACCIDENTS WITHHULL L OSS

Irg(tj)lljemog\‘/alOnéciechagrlggnycﬂi,lk\évyczwr?;éio\yvah ppoozzaorlth,aje Accidents with hull losses taking place between 1973 and

niewyjasnionych. Od maja 1970 do lutego 2013 zostaRO11 are listed ifab.1to Tab.7 [2, 3, 4, 5]. According to

dostarczonych przewoznikom 1026 samolotow-1341 the Aviation Safety Network (ASN)4] the first accident

Stosunek liczby ofiar smiertelnych do liczby dostarczo .
samolotow wyn)c/)si 3013/1026 = 2.937. y ok place on February 19, 1973 at Ruzyne Airport, Prague,

Zaakentowanie zostaly katastrofy wywolane lutCzechoslovakia with 66 fatalities][ and the last one on

polaczct)ne g ekﬁplozjai_ Etore pohrownano d(O dekap|OZ|'hnuary 1, 2011 at Surgut Airport, Khaiansi

wewnatrz zbiornikow cylindrycznych oraz rur (podobnyc i i iti

do kadluba). Przedyskutowano fachowe metoc(:ijy wykrywar%é'ton.omous Ol.«UQ’ Russ_|a with 3 fz_ataques, [5l. A
nip aconic information on accident near Kiev in Mar1973

eksplozji. Przedstawiono w skrocie jak udowo kkoye : ! | !
na podstawie badania pola katastrofy, wraku, czes€lab.1) is only given in two Russian sourc&d.[The worst
metalowych, tkanin oraz badan laboratoryjnych. accidents took place on July 10, 1985-154B2 CCCP
85311 near Uchkuduk with 200 fatalitieSap. 2), on
October 11, 1984, Ta54B1 CCCP85243 at Omsk
Tolmachevo Airport with 178 fatalitiesTéb. 7), and on

Prof. Jacek F. Gieras, PhD, DSc, FIEEE, University of Technology anflugust 22, 2006, T{154M RA-85185 near Donetsk with
Life Sciences, Departmemtf Electrical Engineering, Bydgoszcz, Poland 170 fatalities Tab.?) [2 3 5]_
(e-mail: jacek.gieras@utp.edu.pl). T
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Tab. 1. Accidents with hull losses 19780 (15 accidents). unlikelyo . A detailed official st
Date/ ot | Locetion | Fat@i- Brief has never been made. Thg ICAO|@£§IIy has a 1 page
Airlines ties Description (cat) report, which does not mention the retrieval of the bodies.
19.02.1973 [Tul54 Ruzyne Landed 470 m short ¢ ; ; ;
Aeroflot CCCR85023Prague 66/ |the runway (A1) Tab. 2. Accidents with hull losses 19885 (6 accidents).
International 100 Date/ : 3 Fatali- Brief
03.1973 Tul54 near Kiev Crashed under Airlines Alr craft Location ties description
Aeroflot n.d. Ukraine 0/n.d. |unexpected 13.06.1981 [Tul54 Bratsk Overran on landing,
circumstances (A1) IAeroflot CCCR85029Irkutsk 0/n.d. [fuselage broke into
07.05.1973 (Tul54 Vnukovo Crashed during Moscow Oblast two (A1)
IAeroflot CCCR8503(Moscow 0/6 |training flight (A1) Russia
Moscow Russia_ 21.10.1981 [Tul54B  [Ruzyne Rough landing due td
10.07.1974 [Tul54 nearCairo Crashed during Malev HA-LCE Prague 0/81 |crew error (A1)
EgyptAir _ |[SUAXB __ |Egypt 6/6 _[training flight (A1) 16.11.1981 [TU154B2 |Norilsk, Rough landing 470
30.09.1975 |Tul54A  |nearBeirut Crashed inthe sea ol laeroflot  [CCCR8548(Krasne 99/167 [short of runway due t
Malev HA-LCI Lebanon 60/60 [final approach, Krasne yarsk Krai crew errors
Hungarian allegedly shot down | arsk Russia (A1)
Airlines air to air missiles (AL} 117701984 [Tul54B1 [Tolmachevo Collided with
01.06.1976 |Tul54A Malabo Crashed into a Aeroflot Eas|CCCR852430msk, 4+174/ |maintenance vehicles
IAeroflot CCCR85104Equatorial | 46/46 |mountain on final Siberia Southwest 179 |on landing (A1)
Internat. Guinea approach (A1) Siberia
7?.2?.1976 (Tul54 Kiev Rough landing (A) 23.12.198 [Tul54B2 |Krasno Engine fire and
Aeroflot  [CCCR8502QUkraine 0/n.d. Aeroflot  |CCCR85338yarsk, Russi| 110/111hydraulics fault (A1)
International Krasone
02.12.1977 [Tul54A Benghazj Unable to land in yarsk
Balkan LZ-BTN Libya 59/165 |dense fog, ran out of 10.07.1985 [Tul54B2  [Uchkuduk Overloaded plane
Bulagrian fuel while searching IAeroflot CCCPR8531]Uzbekis 200/200stalled and crashed
Airlines/ another airfield and Uzbekistan tan (A1)
Libyan Arab cra$-landed (Al)
Airlines
18.02.1978 |Tul54A  |Tolmache Hard landing. Tab. 3. Accidents with hull losses 19880 (10 incidents).
lAeroflot W. [CCCR85087%vo, Novost | 0/n.d. |Fire onboard (O1)
Siberia birsk, Russig Date/ Air craft Largiften Fatali- Brief
23.03.1978 [Tu154 near Crashed on final Airlines ties description
Balkan Tul54LZ |[Damascus 4/4  |approach (Al) ??.27.1986 [Tul54B2 |Aden, Overran on landing
Bulgarian |BTB Syria Alyemda  [7O-ACN Yemen n.d. |(Al)
19.05.1978 [Tul54B Maksatikha Fuel supply mistaken 21.05.1986 [Tul54B2 |[Sheremetevi Deformation of
IAeroflot CCCR85169Smolensk 4/134 |turned off, crash IAeroflot CCCR85327Moscow 0/175 [fuselage during flight
IAzerbaijan Oblast, landed in field (A1) Krasne Russia (AL)
Russia lYarsk
01.03.1980 |Tul54A Orenburg, Rough landing (A1) 18.01.1988 [Tul54B1  |Krasnovodsh Rough lanthg, plane
IAeroflot CCCR85103Russia 0/161 |Aeroflot CCCR85254Turkme 11/143 |broke into two (A1)
Internat. Turkment nistan
07.07.1980 |Tul54B2 |Alma-Ata, Crashed at takeff stan
IAeroflot CCCR85355Russia 164/164|(A1) 08.03.1988 [Tul54B2  |[Veshchevo Hijacking (Oviechkin
Kazakstan |Aeroflot CCCR85413Karelian 9/n.d. |brothers). Blown up
07.08.1980 [Tul54B1 |Mauritania Ditched 300 m short East Siberia Isthmus (H1)
[Tarom YR-TPH \West Africa | 1/168 [runway (A1) Russia
08.10.1980 |Tul54B2 |[Chita, Rough landing (A1) 24.09.1988 [Tul54B2  |Aleppo, 0/168 [Broke into two on
IAeroflot CCCR85321Zabaykalsky| 0/n.d. IAeroflot CCCR85474Syria landing, was caught K
Far East Krai, Russia JArmenia wind shear (A1)
24.09.1988 [Tul54??  [Norilsk, Rough landing, turne
IAeroflot CCCR85617Krasnoyarsk| 0/n.d. [into training mockup
Occurrences have been categorized in the following waly: Krai, Russia (A1)
A = accident, | = incident, H = hijacking, C = criminal|13.01.1989 [Tul54S Monrovia, Aborted takeoff and
occurrence (sabotage, shoot down), O = other occurremﬁ;&ef?rf]'gttionalgggg?cp Liberia O/n.d. g:lr;‘;"ﬁ’yag‘i’% Eﬂ)due
(groqnd fire, refueling, sabotage), 1 = hias, 2 = 09.02.1989 [Tul54B2YR|Bucharest, Crashed at takeff dug
repairable damge fi]. For example, the Al category meansgrarom -TPJ Rumania 5/5 |to engine failure (A1)
an accident resulting in a total loss of the plane, while (25.10.1990 [Tu154B1CC|Kutaisi, Nose gear collgpsed
means a criminal (terrorist) incidents without hull loss angheroflot CP-85268 |(Georgia 0/171 |due to over loading
repairable damage. The |12 category means an incident wi2d'a (A1)
irable fuselage 17.11.1990 (Tul54M near Fire on board, the
repaira ge. IAeroflot CCCR85664Velichovsky,| 0/6 |plane burned out afte
The cause of the crash of Malev -TE4A HA-LCI International Czech emergency landing
passenger plane on 30 September 1975 with 50 passengers Republic (A1)

and 10 crewmember into the Mediterranean, minutes before

landing at Beirut airport, is unknow&b. 1). Theweather Rumors persist that the plane was shot down, either

was fine, the plane was new and in a good condition, tItl)gcause it carried arms to some Arab group, or bec_ause it
crew was highly experienced. Only three weeks after tHERS supposed to carry the members of a PLO delegt@n.

crash, a brief statement consisting of little more than eawdence supportingny theory has been uncovered.

: n 2004, the Hungarian Parliament voted to allocate
couple of sentences appeared almost unnoticeably at las Y : .
pages of the Hungaran dai | i e 3he disedveng ha_pproxmat ly 400000 Euros to a Fund with the following

-r " a' H .
salvage, and analysis of the black box flight recorder, whic im: “focalization of the wreck of the aircraft and the

may assist in establishing the cause of the cat.astrophe,r‘i%)"’lt”‘”‘tIon of those on board." It is unknown if any action
has been taken.
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Tab. 4. Accidents with hull losses 19985 (20 accidents).

plane crashedto the Ural truck and then 200 m down the
runway crashed into the KrAZruck, igniting the 7 t of fuel

Date/ Air Fatali- Brief . g A
Airlines craft Location | ties description in each truck and the aircraft's fuel taig. 1). The plane
23.05.1991 [Tu154B1 [Pulkovo Rough landing, overturned and broke into pieces, some of which crashed
Aeroflot  |CCCR85097Leningrad | 2+13 |nosegear collapsed g into the UAZ-46F all-terrain vehicle. A catastrophic
Leningrad Russia s E’/Lalr;e broke intotwo | fractyre of the fuel tanks caused burning fuel to leak into the
14.09.1991 [Tu154B2  |Mexico City, Overran on landing fuselage, incinerating all but one passenger. The cockpit
Cubana  |CU-T1227 [Mexico 0/112 |(A1) section detached and flew past the burning vehicles. It
05.06.1992 [Tul54B  |Varna, Overran on landing il suffered no major damage, arl four crew members
ga'lka”_ LZ-BTD  |Bulgaria | 0/130 fheavy rain (A1) survived, suffering only minor injuries. Four ground
ulgarian . . . S .
1806.1992 [TUI54BIRABratsk, Bumed out during maintenance crew were killed instantly inside the vehicles.
Aeroflot  [-85282 Irkutsk 1+0/0 |refueling (O1) One survivor in the passenger seat of the W& caught
Uralsk Oblast on fire, which was extinguished.
18.06.1992 [Tul54B1 |Bratsk, Burned out in the san . . .
IAeroflot RA-85234 |irkutsk 0/0 |incident as above (O] Tab. 5. Accidents with hull losses 19980 (6 accidents).
Privolzhsk Oblast - - - -
20.07.1992 [Tuls4B  [Tbilisi Crashed attakeffdug | Dol | Arerait | Location | Fawal-| - Brief
|Aeroflot 41-85222 |Georgia 4+24/ [to over loading (A1) [ANES Ies ESCIPUON
Georgia 24 29.08.1996 [Tul54M Longyear 141 |Crashed in the
01.08.1992 [YA-TAP _ |Kabul, Destroyed in the Vnukovo  |RA-85621 |byen /141 [mountain on final
Ariana Afghanistan| 0/0 |airport by mortar fire Airlines Norway approach (A1)
Afghan (C1) 13.09.1997 [Tul54M  [Namibia 24 |Mid-air collision with
0_5.09.1992 Tul54B1 Kiev,_ Roughland_ing with German AF [11+02 /24 |USAF G141 (A1)
IAir Ukraine |UR-85269 |Ukraine 0/147 I(iftl)gear still retracted 15.12.1997 [Tul54B1 |Sharja 85 |Landed short of
Tajikist EY-85281 |UAE /86 |runway, crew error
13.10.1992 |Tul54B2  |Vladivo-stok Unable to takeff due Aﬁjllinlessan (A1) y
|Aeroflot RA- 2 Russi 7 | i Al -
elartis 85528  Russia 0/67  fto overloading (A1) | |55 05" 598 [Tutsam  |Quito, 10+70/ |Aborted takeoff,
05.12.1992 [Tul54A Erevan Overran on landing Cubana CU-T1264 |Ecuador, 91  [overran and caught fi
IAeroflot EK-85105 |Armenia 0/154 |(A1) - (A1) -
IArmenia 24.02.1999 [Tul54M Rwa_n 61 [Crashed on final
19.01.1993 [Tuls4B _ |Delhi, India Rough landing due tq  |China B-2622  |Zhejiang /61  (approach due to
Uzbekistan/ |UK-85533 0/165 |crew error Sothwest Province, technical failure (A1)
Indian (AL) China |
lAirlines 04.07.2000 [Tul54B2 [Thessaloniki 0/76 [Gearup touch down
08.02.1993 [Tul54M |near Tehran| 2+131/|Mid-air collision with Malev HA-LCR  |Greece during the landing,
Iran Air ERITD Iran 131 |lranian Air Force Su skidded on runway,
Tours 24 (A1) ableto take off and
22.09.1993 [Tul54B  [Sukhumi, 108 [Shot down by missile land normally after a
Transair  |4L-85163 |Abkhazia, | /132 |(C1) go-around (A1).
Geagia Georgia Tab. 6. Accidents with hull losses 20005 (6 accidents
23.09.1993 [Tul54B2  [Sukhumi, Damaged by shelling T ( ):
Orbi 4L-85359  |Abkhazia, 00 |(C1) Date/ Air craft Location | Fatali- Brief
SSeiI;T;93 Tul54B2 georgla Rough landi Alrlines ties description
12 u rozny, ough landing,
|Aeroflot RA-85296 |[Chechen 0/172 |nosegear collapsed 03'0_7'2001 Tul54M Burdakov 145 S_talled and crashed
Republic (A1) ladivostok [RA-85845 |ka near /145 [final approach (A1)
03.01.1994 [Tul54M  |Mamony Engine fire at takeff, | [AVia 'F:k“ts.k'
Baikal RA-85656 [Irkutsk, 1+125/1lhydraulics failed (A1) ussia — :
lAirlines Russia 25 04.10.2001 [Tul54M near Sochi, 78/ |Mid-air destruction of
06.06.1994 [Tul54M  |Xian, Disintegraed in mid Sibir RA-85693 |Adler 78  |unknown cause
China B-2610 Shaanxi 160/160jair due to wrong auto]  |Airlines district, (C1)
Northwest Province, pilot settings (A1) Black Sea,
China Russia
30.11.1994 |Tul54 Grozny (01) 12.02.2002 (Tul54M Khorrama 119 |Crashed on final
IArmenian Chechen 0/n.d. Iran Air EP-MBS bad, /119 |approach (A1)
|Airlines Republic Tours Iran
21.01.1995 |Tul54B2 Kar:?\chi, Unable to tz_ake)ff due 20.02.2002 [Tu154M Mashhad, 0/ |Rough landing, (A1)
iﬁﬁﬁlézstan UP-85455  [Pakistan 0/117 |to overloading (A1) Kish Air EP-LBX Iran nd.
07.12.1995 [Tul54B nearGro- [Asymmetrical fuel (él.Or?k?OI(().Z -Fl;li\lgggﬂm gberllngen +§9/ gﬂ(;i_iilr gglys(;?gvmylth
Khabarovsk |RA-85164 |ssevichj 98/98 |supply from wing ASNKITSKIE |RA- ermany Aviatign (A1)
United Khabar tanks, the plane Avialinii 69
IAirlines ovsk Krai, crashed (A1) 24.08.2004 [Tul54B2  |Millerovo, 46/46 [Exploded in midair by
Russia Sibir RA-85556 |Rostov suicide bomber (C1)
] ] Arilines Oblast,
An example of disorder,negligence and lack of Russia

responsibility is the accident at Tolmachevo Airport. Omsk,
Southwest Siberia on October 11, 1984l.2) [5]. One of
the controllers had fallen asleep and thus failed to imfibve
approach controller about the presence of snow vehicles

the runway On touchdown, the flight crew of the -T54B-
1 CCCP8.5243 saw the array of Vehlde.s and attgr_npted t%remenchuk Automobile Plant, Kremenchuk, Ukraine.
turn the aircraft, but were unable to avoid the collision. Th&yjyanoysk Automobile Plant, Ulyanovsk, Russia.

The Tul54M CCCPR85664 departed Basel Nhouse
Airport on November 17, 1990Téb. 3) with the cabin
loaded with tobacco products (a cargo of cigarettgls)Ii

SMlise flight, at 10600 m, a fire started in the rear of the
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cabin, probably aa result of a heater in the galley that waseached the rotation sp€edR, it would not rotate. With
left on. The fire could not be controlled and the cabin an®00 m of runway length remaining the crew decided to abort
cockpit filled with thick smoke. The crew initiated anthe takeoff. The Tul154M oveshot the runway and plowed
emergency descent and were forced to carry out a@mo a soccer field (Fig. 4). It is presumed that the checklist
emergency landing in a field near Velichovskyhe flaps for taxiing was not complied with and the crew forgot to
could not be lowered so the airplane touched down onselect the switches for the hydraulic valves of the control
marshy field at a speed of 3330 km/h. It collided with a system.

two-meter embankment of the road causing the plane to

break up (Fig. 2). The flight deck broke awayere were
only 6 crew memberon board, all of whom survived with
moderate injuries.

"

Fig. 3. Wreckage of the Tul154B UK-85533 at New Delhi
Airport on January 19, 1993.

Fig. 1. Fatal accident of the Tul54B-1 CCCP-85243 at
Tolmachevo Airport, Omsk, Siberia on October 11, 1984.

Fig. 2. Wreckage of Tul54M CCCP-85664 lurned out near
Velichkovsky, the Republic of Czech on November 11, 1990.

<o : 2 SRS

The Tu154B UK-85533 operated by Indian Airlines on m;;istalgad'crzeﬂgg nogntgigzgtl;;'\’l'gggnzsdf at Quito-
lease from Uzbekistan Airlines carrying 152 passengers an
13 crew members crashed in heavy fog early morning on A mid-air collision of the Tel54M RA85816 of
January 19, 1993 file trying to land at New Delhi airport Bashkirskie Avialiii with Boeing 757 cargo planeook
(Tab. 4) [3, 5]. The aircraft touched down slightly outsideplace on July 1, 2002 above Uberlingen, near Lake
the right edge of the runway, collided with some fixedConstance (Bodensee), Germaigl§.6) [3, 5, 6]. Just prior
installationson the ground, got airborne once again antp the collision, botlcrews detected the other aircraft, and
finally touched down on dry muddy ground on the right sideeacted to avoid the collision by attempting appropriate
of the runway. At this stage the right wing and the tail of thBight maneuvers. The tail fin of the-B57 struck the left
aircraft broke away and it came to rest upside down (Fig. 3ide of the Tul54M fuselage near both ovesing
During the process, the aiaft caught fire and was emergency exits, while the T164M left wing shear off
destroyed. There were no fatalities and most occupants &% of the B757 tail fin. The Tel54M immediately broke
the aircraft escaped unhurt. up in four pieces (left wing, right wing, main fuselage

An example of mechanical problems and negligence éhown in Fig. 5 and tail unit including the engineg]) The
crew is Cubana Flight 389 T164M CU-T1264 from Quito, B-757 lost control and crashed 8 km northtleé Tu154M,
Ecuador to Havana, Cuba with a pladnen route stop at just after losing both engines. All 9 crew members and 60
Guayaquil Tab. 5). A pneumatic valve during the first passengers of the T164M and 2 crew members of B57
engine start was blocke8][ The problem was rectified and (there were no passengers) were Kkilled.
two engines were started with ground power unit (GPU),
while the hird one W‘."‘s started as the-I84M taxied to the s The speed of an aircraft at which the pilot initiates rotation to olti@n
runway. When the aircraft accelerated down the runway aggheduled takeoff performance.
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Fig. 5. The forward fuselage section of the Tul54M R/85816
(Uberlingen mid air collision July 1, 2002) found at apple
plantation near Brachenreuthe (Lake Constance)q].

Tab. 7. Accidents with hull losses 20041 (8 accidents).

Date/ Air craft Location | Fatali- Brief
Airlines ties description
22.08.2006 |Tul54M near Attempt to fly over
Pulkovo RA-85185 |Donetsk, 170/ |storm front at critical
lAirlines Ukraine 170 |altitude. Stalled and
crashed (Al)
01.09.2006 [Tul54M Mashhad, The tireblew out on
Iran Air EP-MCF Iran 29/ [landing. The plane
[Tours 147 |caught fire (A1)
30.06.2008 [Tul54M St Petersbur Engine fire at takeff,
IAeroflot RA-85667 |Russia 0/112 |aborted take off (A1)
15.07.2009 [Tul54M near Qazvin The plane lost contro
Caspian EP-CPG Iran 168/ |Engine fire and
lAirlines 168 |explosion on impact
(A1)
24.01.2010 |Tul54M Mashhad, Rough landing, the
Kolavia RA-85787 |lran 0/170 |plane broke up and
(Taban Air) caught fire (A1)
10.04.2010 (Tul54M Smolensk, Crashed on final
Polish Air  |Lux Smolensk 96/96 |approach in thick fog
Force PLF 101 Oblast, on an airfield with no
Russia ILS. Possible
explosion in the air
(?1)
04.12.2010 (Tul54M Domodie Emergency landing
|Aeroflot, RA-85744 |dovo, after two engines
North Moscow, 2/171 [failed shortly after
Kavkaz, Russia takeoff. Overran the
Civil runway and broke up
IAviation into three. Mistakenly|
Directorate switched off a fuel
(Dagestan) transfer pump (A1)
01.01.2011 [Tul54B2  [Surgut Electric arc fire
Kolavia RA-85588 |Khanty onboard while taxiing
Mansi Okrug 3/124 [for takeoff, all three
Russia engines running (A1)

Fig. 6. The Tu-154M RA-85744 with its fuselage broken into

T

three pieces at Domodedovo airport on December 4, 2010.[

Even very serious damage to the fuselage not necessa?’lB/B
means largemumber of fatalities. The Fu54M RA-85744 a
departing Moscow Vnukovo Airport on December 4, 201
(Tab. 7) at a distance of about 80 km from Moscow
Domodedovo Airport and at an altitude of 9000 m got fir
on engines nr 1 and 3,[7]. The crew decided to divert to
Moscow Domodedovo Airport for an emergency landing.

The Tul54M landed hard and struck a small earthen
mound, causing the fuselage to split into three p&its 6).

The crash caused the death to only two people and the injury
to 86 people out of 163 passengers and 8 crew mentjers [

3. INCIDENTS WITHOUT HUL L LOSS

Incidents without hull losses taking place begwel978
and 2011 are listed ihab.8 to Tab.13 [2-5]. According to
the author's research the first recorded incident took place on
November 141978 at Arlanda Airport, Stockholm, Sweden
with no fatalities and the last one on July 27, 2011 at
Ataturk Airport, Istanbul, Turkey, also with no fatalities.
About 70% of incident were caused by hijackings.

Tab. 8. Incidents without hull loss 197889 (5 incidents).

Date/ Air craft Location | Fatali- Brief
Airlines ties description
14.11.1978 [Tul54B1 |Arlanda Aborted takeoff with
lAeroflot CCCRr8528dAirport only 500 m of runway
Internat. Stockholm | g/74 [left. The plane ovean
Sweden the runway, struck an
' ILS and went down a
slope (12)
27.02.1979 |Tulb54 Arlanda Flight from Oslo to
lAeroflot 2977 Airport Stockholm. Crew
Stockholm | o/34 members took contro|
Sweden over hijackers and
' plane made schedulg
landing (H2)
30.06.1979 [Tul54B Ferihegy The nose was raised
CAAK P-551 Airport without applying
North Korea Budapest | qj7o [POWer. The aircraft
Hungary stalled and landed
hard. The right wing
struck the ground (12
27.11.1982 [Tul54B2 |Okecie Flight from Warsaw t
Malev HA-LCA  |Warsaw 0/?? [Budapest. Hijacker
Poland attempted to force th
crew to fly the aircraf
to West Berlin(H2)
29.03.1989 [Tul54B2 |Frankfurt Flight route Budapes
Malev HA-LCN  |Germany i Prague
0/116 Amsterdam. Two
teenagers hijacked th
plane and demanded
betaken to the USA
(H2)

The Tul54B1 CCCP85286 {Tab. 8) scheduled from
Stockholm to Moscow on November 14, 1978 had reached
rotation speed VR when the captain felt firm resistance
while trying to lift the nose. The crew decidem dbort the
take off with only about 500 m of runway left but the speed
was to high to stop. The aircraft overran the runway at
Stockholm Arlanda Airport, struck an IE®calizer antenna
and crashed after the nose failed to lift up and stopped in a
embanknent side Fig. 7) [2-5]. There were 65 passenger
and 9 crew members on boa#]. [Nobody was killed.

The Tul54B R551 passenger aircrafperated by the
North Korean airline CAAK departing from Tripoli on June
1979 sustained substantial damage in a landing accident
udapesFerihegy Airport, HungaryTab. 8, Fig. 8) [5].

hen the pilot realized that the aircraft would undershoot,
e raised the nose without applying power. At a speed of
56 km/h the aircraft stalled and landed hard. The right
anding gear collapsed and the right wing struck the ground

4 Instrument landing system (ILS).
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causng substantial damage to the wing structuge5]] the right wing were damaged substantially and the crew

There were no fatalities. could only carry out a right hand turn iead of a left one as

Tab. 9. Incidents without hull loss in 1990 (10 incidents). _to_ld .by ATC. A safe flapless landing was made with no
injuries to 136 occupants and 9 crew members. The

Datel | pircraft | Location | Fatali- Brief probable cause could be too late initiagataround and
Airlines tes | ___description incorrect assessment of the weather conditions by the crew.
08.06.1990 [Tul54 Stockholm Flight route Minsk
|Aeroflot 2?77 Sweden 0/114 |Murmansk. One
hijacker demanded t(
be taken to Sweden
(H2)
28.06.1990 [Tul54 Unknown Flight route Krasnodg¢
|Aeroflot 2?77 location i Krashovark.
0/?? |Hijacker(s) demandei
to be taken to Turkey
(H2)
30.06.1990 (Tul54 Stockholm Flight route Lvovi
IAeroflot ?7?7? Sweden Leningrad. One
0/159 |hijacker demanded t¢
be taken to Sweden
(H2)
05.07.1990 [Tul54 Unknown Flight routeLeningrad|
|Aeroflot ??7?? location i Lvov. Hijacker(s)
0/?? |demanded to be take - g e
to Sweden(H2) B
10.07.1990 |Tul54 Unknown Flight route Fig. 8. The Tu-154B P551 with damaged right landing gear
IAeroflot 2777 location 0/?? |Leningrad and wings atBudapestFerihegy Airport on June 30, 1979.
Murmansk. Hijacker(
demanded to be take
to France(H2)
12.07.1990 [Tul54 Unknown Flight route
|Aeroflot ?2?77? location 0/?? |Leningrad
Murmansk. Hijacker(
demanded to be take
to Sweden(H2)
19.08.1990 |Tul54 Unknown Flight route Neryungri
|Aeroflot 2?77 location 0/?? i Yakutsk. Hijacker(s
demanded to be take
to Pakistan (H2)
12.11.1990 [Tul54 Unknown Flight route Leningral
|Aeroflot ?2?77? location 0/?? |i Lvov. Hijacker(s)
demanded to be take
to Sweden (H2) . . .
Aeroflot 2277 location 0/?? |- Murmansk No furthd @t Zurich Kloten Airport on August 23, 1992.
information available
(H2).
21.12.1990 |Tul54 Unknown Flight route Rostov
|Aeroflot ?2?77? location 0/?? |Nizhnevartovsk.
Hijacker(s) demandei
to be taken to the US
(H2)

Fig. 10. The Tu-154M EX-85718 with damaged wing at Manas
Airport, Bishkek, Kyrgyzstan on September 26, 2006.

The Tul54 EX85718 struck a fuetanker KC-135R
belonging to US Air Forces at Manas Airport in Bishkek,
Kyrgyzstan onhe night of 26 September 2006ap.13).

) The American fuel tanker KQ35R Stratotankerwith
Fig. 7. The TU'1§451 CCCR85286 at Stockholm Arlanda  three people on board, had landed in the evening at the
Airport on November 14, 1978, airport after a military mission over Afghanistghb]. After

The Tul54M CCCR85670 Fig. 9) while approaching landing, the KE135R was parked at the intersection of the
Zurich Kloten Airport on August 23, 1992T4b. 10) in active runway while the crew awaited clarification on
conditions of heavy rain and turbulence abandoned tlwstructions from the air traffic control toweFhe controller
landing and ayo-around procedure was initiated{5]. The meanwhile cleared a Kyrgyzstan Airled@u154 for take
aircraft lost some height and collided with a 6 m high

antenna, located 650 m from the runway. The inner flaps on
® Air traffic controller.
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off. The departing and accelerating aircraft's right windab. 11 Incidents without hull loss 199295 (5 incidents).

passe_d under the outer portion of the-K&5's left wing tip, Date/ ot | Locaton | Fa@i Brief
but clipped and eventually destroyed the No 1 engine (l§ Airlines ties description
outboard engine) and a portion of the wilespite losing [14.08.1993 [Tu154 Sheremetev Flight route St
up to 2,5 m of its outer right startboard wing in the [Aeroflot  1222? Moscow 0/?7? Pﬁterf]-?_burkg Moscow.
collision (Fig. 10 and Fig. 11), the Tu-154, with 52 Russia The hijacker
. . demanded to be take|
passengers and nine crew, became airborne and was able to Sweden (H2)
to take off, reach an altitude of about 20 m and circled [01.09.1993 [Tu154 \Viadivostok Flight route
once before returning to the airport for a successful [Aeroflot (2?2?27 Russia 0/170 |Vladivostoki
emergency landing The flight of the Tu154M with broken Ekateinburg. A
ing lasted several minutes feenager sneaked on
wing laste : the runway, entered
Tab. 10. Incidents without hull loss 199192 (8 incidents). the aircraft and
demanded to be take
Date/ : . Fatali Brief foverseasq
Aifines | Alrcraft | Location | "7y description 30.09.1993 [Tul5aM  [Taipei Flight route Jina
21.01.1991 [Tul54 Bourgas Flight route Tashkerit]  [Sichuan  |B-2822?  |Chiang Kai [ 0/69 |Guangzhou (P.R.
Aeroflot  [?2?? Bulgaria 0/159 |Groznyi Odessa. Th{  [Airlines Shek Airport China). A Chinesgaxi
hijacker demanded t ~ [China Taiwan driver hijacked the
be taken to Istanbul aircraft to Taiwan
(H2) (H2).
29.04.1991 [Tul54 Moscow Flight route Barnauf 27.10.1994 (Tu 154 \Vnukovo One hijacker
Aeroflot  [?222? Russia 0/72 |Moscow. The hijacke| ~[Unknown 2?27 Moscow 0/164 (demanded money.
demanded to be flow! Russia Plane was stormed a
to the USA via hijacker arrested (H2
Germany and lcelanc 19-SER1995Tul54M Ovda Airport Flight route Teherari
(H2) Kish Air Israel 0/174 |Kish Island. The
13.06.1991 [Tul54 Moscow Flight route Rostov Iran hijacker demanded tg
IAeroflot ?277? Russia 0/111 |Moscow. The hijacke fly to Europe. The
demanded to be take plane was short on fu
to the Persian Gulf and arrived in Israel
area (H2) (H2)
09.11.1991 [Tul54 Grozny Flight route
IAeroflot 2?77 Chechen 0/171 |Mineralniye Vodyi
Republic Ekaterinburg. The
Chechen hijackers
forced to land at
[AnkaraEsenboga
Airport, Turkey. Then
the aircraft departed
for Grozny (H2)
13.11.1991 [Tul54 Skt Flight route Irkutsk
|Aeroflot 2?77 Petesburg 0/162 |Skt Petersburg. The
Russia hijacker demanded t(
be taken to the UK
(H2) . . . .
- - Fig. 11. Details of the damaged right wing of the Tel54M EX-
29.05.1992 [Tul54M Kabul 0/?? |While descending : : )
Ariana YA-TAP  |afghanistan through 200 m, the 85718, which struck the parkingKC-135R tanker.
Afghan nose was struck by a The Tul154M, RA85684, Alrosa Mirny Air Enterprise
lAirlines missile. The airaft . .
performing flight 6R514 from Polyarny to Moscow
landed safely (C2). .
07.06.1992 [Tul54 Vnukovo Flight route Grozny | Domodedovo on September 7, 20IDaly. 13) with 72
IAeroflot 2727 Moscow 1/115 |Moscow. The hijacke] passengers and 9 crew, was enroute at 10600 m when the
Russia demanded to be take|  ajrcraft about four howsr after the start suffered a complete
o Turkey. The failure of electric power resulting in stoppage of fuel pumps
hijacker was shot an( . .
killed (H2) and loss of navigation device$, [8]. When the plane
23.08.1992 [Tul54M  [Kloten The approach to descended under low clouds near lIzhma, Komi, the
Aeroflot  |CCCR85670Airport 0/145 |runway in heavy rain|  commander has noticedh ald airfield. The city emergency
Z gah and turbulence was | geryices of Izhma were advised the airplane might approach
Switzerland abandoned and a go . i
around initiated. The | their abandoned airfield. The runway was only about 1200
aircraft still lost some| M long and designed for light military aircraft, closed in
height and collided 2003 and now only used as a helicopter platfoiThe
with antenna, located  gjrfie|d |zhma is located 3 km northeast of Izhma and 180
650m from the runwa .
(2) km north of town Usinsk. The crew was able to put the

The accident resulted in heavy damagebtoh aircraft,
but left no casualties and victims. The K35 caught fire
and sustained extensive damage. US military personnel,
use Manas Bishkek international
support base for operations in neighbouring Afghanistal
extinguishe the fire without resorting to airport ground

serviceq2-5].

airplane down onto Izhma's abandoned runway. The impact
was damped by young trees, which have grown since the
airfield was closed. Becagisof the electric power failure,

wiig Tul54M could not brake on the 1200 m runway and
airport as a technicgVe"mun about 200 m out in the wooddd. 12). Although

fpe flaps are driven by hydraulics, the flap control switches

are electric. The airplanreceived substantial damage, but
none of 72 passengers and 9 crew members suffered any
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injuries [, 8]. The crew said that it was a miracle that theONKBN-25 nickelcadmium battery No 1 (Fig. 13)

could land safely on this short runway witkel remains for

10 min only.
Tab. 12. Incidents without hull loss 19962000 (7 incidents).
Date/ Air craft Location | Fatali- Erief
Airlines ties description
26.03.1996 [Tul54M Unknown Ranoff the right side
Iran Air 2?77 location in 0/178 |of the runway and
Tours Iran struck the concrete
edge of a roadway.
The nose gear
collapsed (12).
03.09.1996 [Tul54 Gardermoen| 0/158 [Flight route Beirut
Balkan EP-ITS Airport Varna. A Palestinian
Bulgarian Oslo maledemanded to be
Airlines, Norway taken to Norway. The
(Hemus Air) plane landed at Varni
Airport (Bulgaria), wa|
refueled and took off
for Oslo (H2)..
17.10.1996 |Tul54 Murtala Flight route Malta
/Aeroflot ??7?? Muhammed Lagos. During a
Airport 0/180 |stopover at Maltahe
Lagos plane was hijacked a
Nigeria demanded to be flow|
to Germany or South
Africa (H2).
09.08.1998 [Tul54 Domodie Flight route Tyumeri
East Line |???7?7? dovo Moscow. A flight
Airlines Moscow 0/97 |attendant found an
Russia Russia anonymous note
demanding money alr|
fuel. Otherwise the
plane would be blowr|
up (H2).
2?.06.1999 [Tul54M Chengdu
Probably  |RA-85795 |Sichuan 0/?? |Damaged in hard
Chinese Province landing (12).
operator China
18.08.2000 [Tul54 Unknown, Flight from
/Azerbaijan [???? between Nakhichevanto Baku
Airlines Nakhichevarl 0/164 |(Azerbaijan). One
and Baku, hijacker demanded tq
Azerbaijan be taken to Turkey
(H2).
11.11.2000 [Tul54 Baku, Flight from
\Vnukovo  [???7? Azerbaijan MakhachkalgCaspiat
Airlines Uvda Air 0/59 [Sea)to Moscow One
Force Base hijacker demanded tq
Israel be taken to Israel (HZ

Fig. 12. Emergency landing of the

Tul54M RA-85684 at

old

airfield in 1zhma, Komi Republic, Russia, Sept. 7, 2010g].

According toinvestigations, thisncident occurred as a

supplying the left DC gd [8, 9, 10,]. It has been found that
batteries were used in violation of the maintenance manual.
Similar problems were encountered on the Boeing 787
Dreamliner flights in Japan and Boston in January 2013
when the lithiurmion batteries got overheating.

Overheated 20NKBM5 batteries of the Fu54M RA-
85684 failed taking out the entire electric system and caused
the failure of all attached systems including navigation and
radio equipment as well as all fuel pumps.

Tab. 13. Incidents without hull loss 200111 (8 incidents).

_Date/ | pip craft Location | Fatali- Sl
Airlines ties description
15.03.2001 [Tul54M Madinah Flight from Istanbul tq
\Vnukovo  |RA-85619 |M. Bin Moscow. Three
lAirlines [Abdulaziz 3/ [Chechen hijackers
Airport Saud| 174 [forced the crew to fly
Arabia to Medina (H2).
05.09.2001 (Tul54M Ufa Airport Gear retraction
Uzbekistan |UK-85776 |Russia 0/ [problems, after takeq|
IAirways 116 [from Ufa, forced to
return to Ufa. On
landing the right hang
main gearollapsed
(12).
01.08.2003 [Tul54M Faro Overloaded plane hit
lAvialinii 400|RA-85847 |Portugal 0/ |trees after taking off.
151 |Flight with damaged
fuselage and wings
was continued to
Moscow (12).
15.08.2006 [Tul54B2  |Sunan During landing rollout
|Air Koryo  |P-561? Airport the airplane exited th
Pyongyang 0/ Jrunway reportedly
North Korea| ??? [coming to rest againg
radar equipment (12).
26.09.2006 |Tul54M Manas Collision of Tul154M
Kyrgyzstan [EX-85718 |Airport with parked Boeing
(formerly Bishkek 0/61 [KC-135 during taking|
IAltyn Air) Kyrgyzstan off. Emergency
landing with curtailed
right wing (12)
08.05.2009 [Tul54M near In bad weather the
Iran Air EP-MCR Mashhad fuselage sustained 1
Tours Iran 0/ |gacceleration and w4
169 [struck by hail stones.
Diverted b Mashhad
and landed normally
(12).
07.09.2010 [Tul54M Izhma, Komi Emergency landing &
|Alrosa Mirny|RA-85684 |Republic abandoned and rem
IAir Russia 0/81 |air field after complet
Enterprise electrical failure (12).
27.07.2011 [Tul54M [Ataturk, 0/2? [Collision with luggage
Tatarstan |RA-85799 (Istanbul, track (12)
Turkey

The onboard batteries would be able to supply the Tu
154M aircraft with electric power for 30 minutes after the
failure of all three main generators driven by turbofan
engines. These 3@inutes include one attempt to start the
auxiliary power unit (APU) and emergency booster fuel
pumps.

4. SUMMARY OF ACCIDENTS AND INCIDENTS

result of the failure of the power supply 27 V DC due to Data listed inTab.1to Tab.13 have been summarized in
thermal damage, i.e., thermal runalaf the onboard Tab. 14 with specifications of accidents and incidents per

decade2-5].

S Thermal runaway occurs when the internal heat generated during charging | @P. 15 shows a breakdown of accidents and incidents, in

exceeds the rate at which the heat can be dissipated through the battery w&Bich the Tul54 aircaft have been involve®{5].
into the environment.
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Tab. 16. Number of nonoccupant casualties of the Twl54
aircraft killed in accidents.

Date Aircraft Location Ca_su

alties
11.10.1984Tu-154B1 CCCP85243 | Tomachevo, Omsk 4
23.05.1991Tu-154B1 CCCP85097 | Pulkovo, Leningrad 2
18.06.1994Tu-154B1 RA85282 Bratsk, Irkutsk Obl. 1
20.07.1992Tu-154B 41-85222 Thilisi, Georgia 4
08.02.1993Tu-154M ERITD near Tehran, Ira 2
03.01.1994Tu-154M RA-85656 Mamony, Irkutsk 1
29.08.199§9Tu-154M CU-T1264 Quito, Ecuador 10
01.07.2004Tu-154M RA-85816 Uberlingen, Germany 2
Total| 26

N B SRR
Fig. 13 The damaged 20NKBN25 battery No 1 in the battery

compartment of the Tuw154M RA-85684, which landed at
I1zhma airfield September 7, 210 [].

Tab. 14. Summary of accidents and incidents of the Td54
aircraft from 1973 through 2011.

Accidents with hull loss Incidents without hull loss
Years Al,C1,H1, 01 12, C2, H2, 02
Number Fatalities Number Fatalities
19731980 15 410 3 0
1981-:1990 16 612 12 0
1991-2000, 26 1060 20 1
2001-2011] 14 927 8 3
Total
19732011, 71 3009 43 4

Tab. 15. Breakdown of accidents and incidents of the T154
aircraft from 1973 through 2011.

Cumulative number of the TU54 aircraft damaged
beyond repair per year expresses the histogyizen inFig.
14 [4, 5]. Neighboring bars of the same height mean that
there were no unrepairable aircraft in the consecutive year.
Flight hours and cycles of the TWb4 aircraft written of
in accidents are given ifiab.17 [11]. The average number
of flight hours is 15251 and the average number of cycles
(landings) is 7435. These numbers have been calculated
using data listed iffab.17.

70

60
50
40
30
first flight

7

20
10

Breakdown of accidents and incidents Numbers
All accidents and incidents with fatalities 71+2=73 0 " N T N T T T y T
Accidents (AL+C1+Smolendk in which all passenge > 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013
died . . .
. - Fig. 14. Cumulative number of the Tu-154 aircraft damaged
Accidents with hull loss (A1+Smolensk) 61 : :
Other occurrences with hull Toss (O1) 7 beyond repair per year according to the ASN4, 5].
Accidents with hull loss (A1) without fatalities 28 . . .
- — - - — Tab. 17. Flight hours and cycles of Tul54 aircraft written off
Acm_d_ents and criminal occurrence with hull loss with 28+2=30 in accidents (where known) 1, 7, 11, 12].
fatalities (A1+C1)
Hijackings (H1 + H2) 1+30=31 . e Total time Total cycles
Hijackings (H1+H2) with fatalities 1+2=3 Al RegEiEEn - o S | e e
Fatalities in all hijackings (H1+H2) 9+4=13 Tu-154 LZ-BTB 7800
Criminal occurrences (C1+C2) 4+1=5 TU-154A HA-LCI 1186
Fatalities in all criminal occurrences (C1+C2) 232+0=232
Survival rate for all fatal accidents according to ANS 31.3% Tu-154A LZBTN 3700
Tu-154S CCCR85067 13 267 5949
b f It . Tu-154A CCCR85102 2120 1069
Numbers o noroccupant casuq ties, |_.e.., groung Tu-154A CCCR85103 6923 3075
personnel or occupants of other aircraft killed each | 7518 HALLCE 8983 5642
accident are given ifiab. 16. N [Tu154B1 CCCR85234 31 565 13 180
Tab. 14 shows that the number of fatalities both if Ty 15251 CCCPR85268 23472 10 27
accidents and incidents is 3009+4 = 3013. According to they-15481 CCCR85282 23 926 10 392
ASN the number of fatalities in htllbss accidentssi2741, | Tu-154B2 CCCR85413 11 411 4669
in criminal occurrences 232, in hijackings 13 and theTu-154B-2 HA-LCR 22 409 13 583
number of killed noroccupants is 264] 5]. According to | Tu-154B-2 RA-85556 30 751
the author, the same numbers are 2742, 232, 13, and |264-154M RA-85845 20 953 11 387
respectively. Addingnumbers obtained by ASN, the total| Tu-154M B-2610 12 507 6651
number of fatalities is 3012, whileab.14 shows 3013. Tu-154M B-2622 14 135 7748
Tu-154M RA-85693 16705 7281
Tu-154M EP-MBS 12 701 5516
”'0On the basis of official crash investigation reports, the ASN [3] classifig¢sTu-154M RA-85185 24 215
Smolensk air crash on April 10, 2010 as accident with hull loss Al, not [agy-154B RA-85588 32 354 13 147
g:1Slc1)|rwc\)/;| rate of all occupant of the aircraft that survived an accid Tu-154M RA85744 9288 2985
eqr
excluding ground personnel or occupants of other aircraft. Tu-154M PLF101 5143 3899
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5. COMPARISON OF THE TU-154ACCIDENTS 35.
WITH THOSE OF OTHER AIRCRAFT 30l

Comparison of the T454 fatalaccidents with those of 5]
selected passenger aircraft, i.e., Boeing 727, Boeing 7
and Airbus 300 is given iffab.18[4]. The Boeing 727 has 201

L . first flight
similar construction and parameters as thel54. 15+ ’
Tab. 18. Comparison of fatal accidents of the Tel54 with fatal 10 +
accidents of other passenger aircraft (ASN4, 5]). 5

Specifications Tu-154| B-727 | B-767 | A-300 0 ‘ . ‘ ‘ | . , ‘

Production, total 1026 | 1832 | 1052+ | 561 1972 1977 1982 1987 1992 1997 2002 2007 2012

Hull losses 71 118 14 31

i Fig. 17. Cumulative number of the Airbus 300 aircraft
Hull | dent 61 100 14 21 . .
088 acc! e — damaged beyond repair per year according to the ASN[ 5].

Hull loss accident fatalities 2741 3861 569 1133

Criminal occurrences (hull lo . .
excluding hijackings) 5 3 2 5 The ASN [Tab. 18) [4, 5] estimates the total production
Criminal occurrence fatality . 56 0 290 of the Tulb4 aircraft as 1026. According to Russian
(hull loss excluding hijackings) archives (Appendix A), as of May 17, 201the number of
Hijackings 31 178 5 25 usable and withdrawn planes is 919. Russian Register of the
Hijacking fatalities 13 89 282 13 Tu-154 aircraft (Appendix A) estimates the cumulative
Fatalities, total (occupants only 2986 | 4206 | 851 | 1436 production as 923 aircraft.

Fatalities- to - production ratio | 2,91 | 2,2958| 0,8089 | 2,5597 The highest percentage of aircraft damaged beyond repair
Survival rate of all occupar| 393 16.1 6.1 06 related to their total production is fahe Tul54, i.e.,
survived fatal accidents, % (68/1026)x100% = 6,628%. This percentage is 6,441% for

B-727, 1,33% for B767, and 5.526% for 800. According
Considering the total number of fatalitissproduction to the above statistic3 §b.18 andFig. 15, Fig. 16 andFig.
ratio, the Tul54 is the most dangerous aircraft as compared), the Tul54 has experienced most hull losses in
with the B727, B767 and A300. Considering the high comparison with the 27, B767 and A300 passenger
survival raté, the Tul54 is very robust aircraft. aircraft.
Cumulative numbers othe B-727, B767 and A300

aircraft damaged beyond repair per year are givédagnls
to 17 [, 5]. J Y pait pery gveng 6. ACCIDENTS AND INCIDEN TS AS RESULTS OF

BOMBING OR EXPLOSION S

There were 3 accidents of the-TG4 arcraft linked with
proven orground or midair bombing or explosion2{5]:

1201

100

80 1 Tu-154B2 CCCP85413 on March 8, 1988 at Veshchevo
01 fret fight burnt out by hijackersTab. 3);
40)  Tu-154M RA-85693 on October 4, 2001 near Sochi,

Adler district (Black Sea) destroyed in rrédt (Tab.6;
I Tu-154B2 RAB5556 on August 8, 2004 at Millerovo

20

01963 1968 197‘3 1578 1983 1588 1993 1998 2603 2068 2613 exp]oded in mieRir byasuicide bombeﬂ'ebG)

The Tul54M PLF101 on April 10, 2010 at Smolensk
North Airfield probably also exploded in mar due to so
far unexplained reason$gb.7).

Fig. 15, Cumulative number of the Boeing 27 aircraft
damaged beyond repair per year according to the ASN4[ 5].

14}
12t
101

first flight

o N OB oo

1981 1986 1901 1996 2001 2006 2011

Fig. 16. Cumulative number of the Boeing 767 aircraft . G At et
damaged beyond repair per year according tthe ASN [, 5]. . W “\ s o
Fig. 18. Destroyed tail section of the Te154B2 CCCR85413 at
shchevaair base 100 km northwest of St. Petersburg, March
988.

° Percentage of all occupants survived fatal accidents related to to
number of occupants of aircraft subject to accidents.
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The Tul54B2, CCCP85413 {Tab. 3) departing from fire. The aircraft entered an uncontrolled descent, crashed

Irkutsk to Leningrad on March 8, 1988 with 170 passengeisto the Black Sea and sank to a depth of 20008® km

on board was hijacked by Ovechiifamily (11 people)?-  southwest of Adler(185 km east of Sochi). Fragments of

5]. The hijackers wanted the aircraft to divert to London, buhe fuselage found in the Black Sea are showfign 19

the pilots managed to convince them they would have #nd. All78 people on board have been killed.

refuel to reach that destination. They diverted to Veshchevo, On August 28, 2004 the T164B2 RAB5556 operated

telling the hijackerghis was actually an airfield in Kotka, by Siberia Airlinesdeparted Moscow Domodedovo Airport

Finland. The aircraft was stormed by Sodeturity forces. for a scheduled passenger flight to Sochal{. 6) [2-5].

A bomb exploded causing severe damage to the tail of tAbout 1 h and 20 min after takeoff the aircraft disappeared

aircraft (Fig. 18). Five of the hijackers, 3 passengers and orfeom the radarWreckage was located several hours later

femaleflight attendant have been kille®-5]. near Millerovo,138 km off the city of Rostoon-Don (Fig.
21 to Fig. 24). All the 46 passengers and crevembers on
board were killed. Traces of the explosive Hexogen (RDX)
were found in the remains of the plane. Recordings from
Abl ack boxesd indicate that
hijacking attempt or any bér disturbance before the
explosion aboard the aircraft. The subsequent investigation
has found out that the bombs were triggered by two female
Chechen suicide bombers.

Fig. 19. Remnants of the Tu154M RA-85693 lifted by a rescue
vessel.

On October 4, 2001 the T164M RA-85693 of Siberia
Airlines departed Tel Aviv for a scheduled flight 1812 to
Novosibirsk Tab. 6) [2-5]. It proceeded at an altitude of
11000 m at speed 850 km/h over the Black Sea.

Fig. 21 Remnants of the Tu154B2 RA-85556 on the crash site

At first, the experts on explosives were puzzled as they
could not find any evidence of explosions in the passenger
cabins or cockpit. When the tail part of the-Ta¥-B2 was
examined, in the area where the toilet is, an evidence of
small explosion hasden found. After it the tail was torn
and the plain went down and collapsed into pieE&s. 21
to Fig. 24 show the wreckage of the T154B2 on the crash
site. On August 28, 2004 also the-T84 operatedy Volga
Aviaexpress was the target of the same terrorism group.

Fig. 20. Holes found in the fuselage and other fragments of the
Tu-154M RA-85693 can be identified as a shrapnel trace of
antiaircraft missiles.

At the same time the Ukraine defense forces were doing
an exercise near the coastal city of Theodwsihe Crimea
region. Missiles were fired from anZD0V missile battery.

A 5V28 missile missed the droHend exploded some 15 m
above the Tul54M. The aircraft sustained serious damage,
resulting in a decompression of the passenger cabin and a

0 A music band called the "Seven Simeons", consisting of seven Ovechkin
brothers, aged between 8 and 26 years were considered to be celebrities of
Irkutsk. Fig. 22 Left wing of the Tu-154B2 RA-85556 on the crash site.

™ unmanned aircrafalso known as unmanned aerial vehicle (UAV)

199



