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The sole objective of the investigation of an accident or incident shall be the
prevention of accidents and incidents. It is not the purpose of this activity to

apportion blame or liability
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2020 # 12 * 30 p > — % 5 § # X oK Elit'Avia Malta Limited 43 =
# (M7 @ # Elit'Avia Malta ) EAU52P #7» & ® @@ BD-700-1A10 ( Global
6000) 44 > FAEIEEE Fe M OH-OIP s 5 n E® A 14 ~ 8%
BB 1A ~ZEAgeR 1A 0 xR BHSALP (instrument flight rules, IFR) »
HEHRGERC " REEE (RKSI 2T @i 83) 2B 8ALY £AR
147 RS SE (RCMQ > ™ ffd # 83 ) - L4 4+ P 1038 pF
s s T R T 1Y PEE L P PP e e 2 s
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o a BA 0 BEL DX 5 R 1355 1030 A ¢ BEEH6 T F R 3R
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B b 2708/pF 0 B LR i G 410R/pF o U ARARE 1002 o 2R
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Ty B4 L 2 6% (flight data recorder, FDR ) ~ R 4§3F § & & &

( cockpit voice recorder, CVR) foftsie | 2k k& ;z FRFIAT AT s re s
WEPEEE T F o Ardnicdng kG FL380% » & iz & 5 FL400 - T %

1 “,% P niiie s AL TFIRERE L & AR (TR R R pF R (coordinated universal time, UTC) UTC+8
JOPE)
ZRAZY ROTEFEZAE O NAHARGH AL EATL - B ookta R- BA R FHEE B4
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—80ktas WHGFTF RFL P 22 WFARIZIARETIPRZIBA o
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o REERE AETERITE Y WS TR &R 3R (automatic
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SIERS R F R o AR > P E R ERFITERE R
Pe® - BRenZad o B AR RET RG BN P G RS PER -
BrTieH- 53 i R (reference speed, Vref) % 127 j2/pF » fénie R B s i
B BT L 13252/ (Veef+ 5 L/pF )

E ST h X g TR Y 2P 8308 REEE AN
(instrument landing system, ILS*) &3 - FDR ~ CVR 2> X Tl g7 > %
sehds A 1,000 R AT % & (radio altitude, RA) ™M T 2 B3 FFE 2 1 F
AR RN R B B J oY 1037:56 fF > d-p BB R AL § FERTF ARG
219 %R 5 @ p B Pk SR RdE A BT B n 0 1038:05.4 FF o S a AR
RRAEGETOR T4 s B e el {7 M0 T e 3E (you are below glides )
RIS ER B SUS e e TR T R RE YR T
(correcting ) | » ¥ R eg ird 308 9 1 & » MiEw I F v i o

1038:08 % » ¥ ¢S AT A 5 509 > 4y 7 23 5 137 /p > b
£9S3B O REEAR LS LHAEY0S R - EBRAGN A Bered Tifty (50
RO) o — FUETS 0 W PR AR D A B o 1038:11 PE > Sl B 36 §4
EEOAMTF AL 34 5 12375 /pF > b i 892 /pE s Mk 5.6 B
LHR 24K - 103812 PF o S AT R A L 24 > id 1255 /pE 5 b
£ 596 R p et e Tthirty (3052 ) 0 1038:14 F » S £ 8T 3 B 5.6 -
p#eeted Tten (10 ) 0 Z ik 113 L/pF > P AR 4 D] 85 & o — Fy4818 >
& 1038:15 & > g8 0 113 2/pFenzig ~ 10.2 B v & 4 5.88 B chi BB

36§ b gk > K& (controlwheel) =8 « 95+ Ew T°62 & 0 %

CILS AHEENE R G WAL A BT EARTFRE LA E O RERTS 2 e A e &
FR T a‘%‘ii %_ﬁ_ﬁ: SN dE BEFRSIE WY L 3O A & ok iplEER % (DME)
& fRse £ R4 R EESE
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R REEPT 2R HE2EeT 8l B B e RE £ e
LHRO6TORR:w 28 R 94 B » +4275 % Tair/ground | %8s d &
m (ground) | $e8 % 2 T 5 ¢ (air) ) #5% » & 1038: 17 P » p &34 3241
4 ,?fuﬁ’i“,f v LA 2% Tair/ground | %8 f =x% % T+ & (ground) | #5¢ o
i fe B R et 0 G - R gL o

oo A e Bty > FRITAFBELFT LTS
I A 2

12 <R $3
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1.3 {54037 3

W BE A RR AT AR R EF R L BRI
MEMRGEG L BE ARG CBEHE RIS s L
EWEY BT B S dr 0 R 112§ -

145 @44
15 4 | T
15.1 ¥oue f
15112 ¥R

TERR LEERA T > 32018 & 57 16 p 4~ Elit'Avia Malta >
7 10 & 2 4 £ & T B rf 5048 (canadair regional jet, CRJ ) 2 % {7 /5% »



J€ 2017 & Bhe B B A = @ BD-700 &1 - B2 P> P ERA R KA
PR L 6,143 ) pF > # ¢ BD-700 thf FRER S A 1,710 o) pF o

1 E,ﬁ’ il &%’ﬁ Bk R A A BB SE O e 8 ‘\-ﬂrm\@;;l iﬁ’ A& 3%
(air transport pilot license, ATPL ) > % T P {FPp 2. 3x3c 5 (12 F R H 5
& ( single-engine piston land ) » % % # % ( multi-engine ) > & B 4

(instrument ) » #% 3|4 %_Type Rating: CRJ CL-65 and BD-700 > £ 3 **#nz
B am T 2 4 (Privileges for operation of radlotelephone on
board an aircraft) » F ¥ HP EEFR 2T s  EARATHA S E N BE
5 & (English Proficient: ICAO Level 5) ; #7;& & 24,3 6 % (Slovenian
Proficient: Level 6) ©

TERE>2020# 77 3 p i iEEkiT- X aE R T o0 40
2020 # 9 7 20 p > A R H - R EBRAFVE G FAAVR o B oo ARy
PP & NF SRR A B P E T e RS AR 13 2020 F 9
3P 224 P BF BORBVRP FERHEFRBZIFF for R0 gt 3n
AE RN A BT oz ¢ B L S (airborne collision avoidance
system, ACAS )~z ¢ il ¥4 ¢r g & ¥i(traffic alert and collision avoidance
system, TCAS) j# > M2 & 2 & £ ~ R G~ Ao m ot d X3 T 5
e T““ EH/BF RS o 2R A 2020 £ 9 7 25 p il i B
A o E magi=2 s Twell done (4% ),

DEREAL202E50 6pF 90 2pEEET- hEf TR
# 12 (crew resource management, CRM ) "3 frk & ¢ LR o
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BIESR 5 WA 32005 £ 328 4 4o B T30 B E 0 T E g
FHIIFRPBEAFRR -BMERAY 574 BPPL B 2 &> F &huL
FApEo 3 3 & BD-700 A48 & 7 55% o Bl K & A > 2020 # 4c ~ Elit'Avia
Malta » ¥ s pr i § (7 FFRF 5 5 3,841 <} p > H ¢ 484 -] pF % BD-700 %
2 WEPRFE o

RERBEFF AW ihgF PR * ERE K THE (comercial
pilotlicense, CPL ) & ® 38 P #f p 2_3X35 5 ' &t % % H 51 & (single-engine
piston land ) » F£ + % % # ¥ (multi-engine land ) » % % # 4% (instrument ) »
% B 7 (night) > 7% ¥ (flightinstructor) > #% 7] %_Type Rating:BD-
700 > B tEng B @M T f';", F it 2 42 (Privileges for operation of
radiotelephone onboard an aircraft) » # TP L IEHFP PN 2 3xc 5 { EMT A
W & ¥4 4 #3F 6% (English Proficient: ICAO Level 6) e

BIE®ET2020# 77 3 p @ @EiT- X enE RS LY P £
200 8 6 7 18 P > 27 28— X hERAFIHE G ALK o B B AT
PR RPN G ;}é{féﬁxi,ﬁ% Fos i B U E T R e R AR 23 2020 £ 6
24 p 325 PRE HEEBYRPM FERHEVRELF o R B
PR E TR A B TR TP PR A (ACAS) S F ¢ i
%%-%i’wﬁ,fs B (TCAS) i » 113 &2 E B~ R B ks AT foicd
SRS T FAeF R R R F /R R RS o RIS [ 2 2020 £ 6 7 26
PlE g B P B R A A= T 42 B -k (very high standard ) |-

\4

BIES B AW 2020% 129 14p 2 97 7P 821 biT- S §
‘/))7?1? 2 ﬁi'frﬁ ?;E_";J"tﬁo

RIERAMREAEE " HERE - B Ewﬁ?ﬁ%%%,gﬁ
PAPA 2020 & 50 140 0 WA IR e s B F D

( correction for defective distant vision ) ©
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# 0>~ 2 & p | 2018& 5% 160p 2020 1% 20 p
ooz A R | N R sERETRA T A
L Z 77 3 BD-700 BD-700
EJ )] P gp| 2021 & 11 % 30 p 2021 & 7% 317
L} & & ¥ TR R ‘E”ﬁiiﬁéﬁ
¥ I p gl 2021 & 57 150p 2021 # 67 11 p
# OB R OB R 6,143 | p¥F 20 A 3,841 ] p¥ 30 A
F o o® o3 # B 1,710 -] p¥ 55 ~» 484 /| pF 05 A&
BT 12 B3 B R 432 | pF 44 A 306 -] B 30 A
BiT 90 p p H pPFF 61 /| FF 26 A~ 91 -] pF 30 ~
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0700 42 A

1300 7€ fam 1 5

1445 123k £ £ 2 208 B R T 3518 B A8 B2 W S4B
1805 12 3 £ 5 A AL W2 fF s AR 18 B LG R R P

B R H PR 2020 12 % 298 (UTCH9 | B)

1200 % % F
1315 » fif= " 4354 5 = 4
2100 + i pEY

@ E R PR 2020 120 30 p (UTCH9 /] BF)

0315 4=
0700 FE= 45T %
0853 3}7%;& f{’bﬁ\g‘{ s i ﬁﬁﬁi%ﬁ.ﬁ? (=l ﬁﬁ;]%_
1522 ®E =R
BIES R &bt > § AL X FARS oLt BEEA o

R P 2020 # 12 7 28 p (UTC+1 | p&)

1000 A=



1800 & _wgm d 3 o 148 5
2100 123k & LA ST IR Bra S s O i B - 4

A E s PR 2020 # 12 % 29 p (UTCH9 | p#)

1600 * 555
2230 »riE B R AE L PR

R E S PR 2020 & 127 30 p (UTCH9 | &)

0100 2% » — E % jk R /47p E 1] 0600°
0700 ji s 4239 %
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£16-1 s BAA TR A

ez BERACEHR AL (I 2020 2 12 7 30 P )
® #% LN T
e T B OF 3 B OB 9H-OJP
i 3 BD-700-1A10
| i3 B il Bombardier Inc.
! 3} B B 9764
€ R p i 2016 &
i ¥ : i 2019 & 4 * 30 p (Elit'Avia
Malta 3 2_p 3 )
#ir ) A1 Bombardier G6000-9764 Ltd.
it R A Elit’ Avia Malta Ltd.
W& F =8 F % 5 653/1
o F R F %R 653
# oL T 7 o W 2021 &# 5% 7p
B 3 B O8O @ O oK 2,873 ] pF S5 &
B 3 B O8O O% o X K 703 =x
250 7] PR
rox 2 & A 8 2020 & 12 * 21 R
2844 ] pF 53 5/ 696 =%




£16-2 HH AR TH L

€3 #: 1 3 * ¥ L £
o L / > i1 No. 1/% No. 2/+

L # R B panciertu | Dt
g 4| BR700-710A2-20 | BR700-710A2-20
B 8 22707 22706

#l i P #2016 & 10 * 13 p [2016 & 10 » 12 p
P RS RBae T Rl 258 434 258 | pF 43 A
PXABRBBHEET TP K 64 = 64 =

8, i * P #2857 ] pF 53 A 2857 /| FF 53 A
% ® * ¥ ¥ Kk 697 = 697 =

162 #uz BaETR

BT 3B RS edr  BREF T RAP LB T REp
2ot b AFIRE HARk AR o A 4 2 R R
B EFFIR c BiT- K250 B e e R FFR o

163 £ &% 4

¥ s A B E R S 86207 A A= P v (center of
gravity, CG) =+ L 357 5 # 4 52 £ (mean aerodynamic chord, MAC) 31.0%
g o JF e PFenE w23 30.4% MAC » BD-700 eheE g’j‘v Fl4-B) 1.6-1 #1
- +

w0 F 1.6-3 BT B A ch £ B T il 0 TR TR et
Ergl = Fp o
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(If airspeed placard for 45,132 Kg (99.500 Ib) MTOW is instalied)
108000

1 1 1 11
L L
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100000 1
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-
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— Max Larwding Weight
- 35,652 kg (78,600 b) LY
= 78000 2000
8 ALY
o
= LY
e I 32000
= TO000 \ 32
2
= - 3 30000
65000
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1.18.1 #x4 3k 1o 4n B T 31
1.18.1.1 # & 2 '~ Bhirfo

1245 Elit'Avia Malta ¥ 8 <& OM-A > 2020 # 12 * 15 p 3375 % 1.4
oML EAY RBER A SR frETIEEL > 2 OM-A 83.1.7 (e)
2R o AFd P AEEPFE PNF2e ¥ 4o o

8.3.1.7. Assignment of PF duties

a) For most routine flight operations, commanders are encouraged to

share PF duties equally between the pilots whenever the circumstances allow.

b ) In order to maintain and improve his skill in handling the airplane,
the copilot shall carry out part of the flying and part of the total number of
landings. As a commonly adopted rule, the copilot should be given the
opportunity to fly at the controls around 50% of the total flight time and carry
out such takeoffs, climb-outs, approaches and landings which fall within his
flying time.

c¢) When a copilot is flying the airplane, the commander shall perform
the PM duties and should not interfere with the PF dispositions and flying
unless these are considered to be contrary to safety, regulations or SOPs.

d ) For the more demanding circumstances or the less frequently
encountered circumstances, the commander should take into account the
copilot’s experience level versus the circumstances before assigning PF

duties to the copilot.

e ) Conditions when the Left Pilot should act as PF include, but are not

12 Pilotnot flying > % i E S R PM - .
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limited to, the following circumstances:

1) Ground operations up to initiation of the takeoff-roll and from

after completion of the landing roll;

2 ) When the copilot has less than 1 year experience on the airplane
type and the crosswind component exceeds 15 kts or crosswind
component is close to maximum authorised regardless of copilot’s

experience;

3 ) Operations under adverse weather conditions, including

operations on slippery or contaminated runways;

4 ) Windshear is reported in the vicinity of the airport;

5) Takeoff from or landing at an aerodrome categorized as C;

6 ) Short field operations (SFOPS ) are conducted;

7) Approaches at night without glidepath guidance by means of

visual or electronic glidepath guidance or glidepath indications on

flight deck instruments;

8 ) System malfunctions affecting the airplane flight characteristics;
9 ) Rapid depressurizationlemergency descent;

10 ) On ground emergency/passenger evacuation;

11 ) When otherwise prescribed, for example, for low visibility

operations or per Aerodrome Information NOTAM; or

12 ) Any other condition in which the pilot in command determines

it to be prudent to exercise the pilot in command'’s authority.

B g 4 15 ElitAviaMalta >~ 2021 &# 1 * g2 # 7 8.3.1.7(e)(2)
2_FRPFE S RTAR AT

2 ) When the total steady crosswind is 20 kts or more (15 kts for
co-pilots under 1 year experience ) and/or the gusting is 10 kts or
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more;
1.18.1.2 BD-700 &+ BT Rk 4+ £

1245 Global 6000 BD 700-1A1 ] #% 2 %4 45 s+ # (airplane flight
manual, AFM ) > 2020 & 11 * 36 p 375 > A2 Hfeis b ek < B 7 RIR &
EhijclE s LB ldkinampl 29 L/ ZET I ARHFER S
Vref+1/2 " b R m ™ H (7 5 3% B 7 Rl £ 7 BARAR 5 4278 2 4] -

AP Et PRI AL P HELL OM-B 2020 & 10 * 16 P
BITECE 132 &
1.32. WIND LIMITATIONS

Tailwind and Maximum Crosswind Limitations

The maximum tailwind component approved for takeoff and landing is

10 Knots.

Satisfactory controllability during takeoff and landing has been
demonstrate with 90-degree crosswind component during aircraft
certification process. The AFM maximum demonstrated crosswind
component was demonstrated on a dry runway by manufacturer’s test pilots

and is not considered to be limiting.

Elit’Avia Malta limits its 6000 crewmembers to the following crosswind

(steady or gust ) depending on reported runway condition.

Good =04 1 25
Medium / Good 0.39t0 0.36 1 20
Medium 0.35t00.30 2,3 15
Medium / Poor 0.29t00.26 2,3 10
Poor <0.25 4 5

FC below 0.20 5 Prohibited
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When braking action or friction coefficient is reported or considered
unreliable, use RWY Equivalent Condition for maximum crosswind

determination:

1. Dry, damp or wet runway (less than 3 mm water depth ) or

compacted dry snow

2. Runway covered with slush or wet snow
3. Runway covered with dry snow

4. Runway covered with standing water

5. Runway covered with ice

Operation in strong gusty crosswinds is not recommended.

1.18.1.3 p & ¥,k b

}24E Elit’Avia Malta £ 3@ £ OM-A > 2020 & 12 ? 15 p 2375 > p
5 ¥
BB B Arp b [P onid * pERS > 3T H 83112 & ¢ i gyt

8.3.1.12. Automatic Flight Systems (AFS)
a) General

1) Automatic flight systems may be used to their maximum extent
within the limitations of the applicable OM-B.

2 ) When the autoflight system does not operate as anticipated, the
first action shall be to disengage the autoflight system and control
the flight path manually. Establishing the reason for the observed
system behavior always takes second place.

3 ) Below 2500 feet AGL, the Pilot Flying (PF ) shall be ready to
immediately take manual control, if required. For this purpose he
shall have one hand on the control wheel and, during approach only,
the other hand on the throttles.
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4 ) In selecting the level of automation to be used the PF should

take account of the following considerations:
(i) PM workload,
(ii ) Weather,
(iii ) Crew alertness,
(iv) Traffic density,
(v) Airplane serviceability status.

As a general policy during normal line operations (‘scheduled line or
base training flights are exempted ) the highest available level of automation

should be used.
5) ..
b) Autopilot
1) The autopilot should be engaged if one pilot is controlling the

flight path unmonitored by another pilot, for example during non-

normal operation or passenger address.

2 ) Pilots should remain current with manual flight. For this
purpose it is recommended to regularly practice manual flight below
approximately 10.000 feet AGL. Conditions taken into account when

practising manual flight include, but are not limited to:
(i) Phase of flight;
(ii ) Workload conditions;

(iii ) Altitude/Flight Level (non-Reduced Vertical Separation
Minima (RVSM) ) ;

(iv.) Meteorological conditions;
(v ) Traffic density;
(vi ) Air Traffic Control (ATC ) and Air Traffic Management
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(ATM ) procedures;
(vii ) Pilot and crew experience; and

(viii ) Elit’Avia Malta operational experience with the
aircraft type.

Pilots should use automated systems e.g. during high workload
conditions, while operating in traffic congested airspaces, or when following

airspace procedures that require the use of autopilot for precise operations.
3 ) Except for autoland operations, the autopilot ('s ) should be
disengaged:
(i) For operations below (M ) DA, and;

(ii ) When the reported crosswind exceeds 15 knots, when
descending through 500 ft RA.

¢ ) Autothrottle/Autothrust

Except as provided for, and within the limitations of the respective OM-

B, the autothrottle should be operated as follows:
1) During automatic flight the autothrottle should be engaged.
2 ) During manual flight the autothrottle should be disengaged.

d)
1.18.1.4 f& Tt %
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8.3.2.11.15. Stabilized approach (CAT.OPMPA.115 )

a ) Each approach procedure shall be planned and executed in a manner
to achieve stabilization criteria latest at the target height ( stabilized

approach window ) . Lowest target height is:
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1) 1000 feet AGL for precision approaches;
2 ) Height corresponding FAF for non-precision approaches; and

3 ) 500 feet AGL for visual approach and 300 feet AGL for circle-

to-land approach.

b ) Anapproach is stabilized when all of the following criteria are met:
1) The airplane is on the correct flight path;
2 ) Bank angle is equal to or less than 15 degrees;
3 ) Only minor changes in heading and pitch are required to
maintain the correct flight path, except in circle-to-land approach
where heading stabilization shall be achieved latest at 300 ft AGL,;
4 ) Indicated airspeed shall not be less than VREF and not greater
than VREF + 20 kts;
5) The airplane is in the correct landing configuration;
6 ) Vertical speed is not greater than 1000 fpm (‘except for steep
approach ) ; and the ROD deviations should not exceed + 300 fpm,
except under exceptional circumstances which have been
anticipated and briefed prior to commencing the approach; ,for
example, a strong tailwind,;
7 ) The thrust is stabilized above idle to maintain the target speed
on the desired glide path;
8 ) Position allows a landing within the touch down zone of the

runway, using normal maneuvers; and

9 ) All briefings and checklists have been completed.

1.18.15 B3 &3k &
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The VREF speed adder should be used for approach and landing when

turbulence or gusty wind conditions are anticipated during the approach and

landing.

When gusty conditions are reported, it is recommended to add half of the gust,
to a maximum of 10 KIAS.®  (e.g. for winds of 15 kts gusting to 40 kts, half of

the 25 kt gust is 12.5 kts, so in this case the correction applied to VREF is 10
KIAS. )

WHFEEP OM-A 2020 & 12 * 15 p 3375 % 83.2.12 &7 #1%
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8.3.2.12. Touchdown

To accomplish a safe landing the height of the airplane over the landing
runway threshold should be approximately 50 feet. This height may vary
according to information provided on the approach chart (TCH ) . Final
approach shall be adjusted so as to achieve touchdown in the Touch Down
Zone (TDZ) area, paying due regard to obstructions in the final approach
area, runway length, runway conditions etc. If the touchdown cannot be
accomplished within the TDZ a missed approach shall be initiated. For the
purposes of this section, the TDZ is defined as the area extending from 150
m to 1000 m from the landing threshold, or the first one third of the landing

13 Bombardier ** 2021 & 5 * i2372. FCOM # > %H'J“,ﬁ% M maximum of 10 KIAS | 2 4zit o
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runway (whichever is less ) .

Wind speeds including gust are to be compensated at the commander's
discretion and according to the circumstances (‘expected or reported wind
shear, available runway, specific wind phenomena at some aerodromes,

possible malfunction, etc. ) .

Final Approach Speed = VREF + 1/2 steady wind + full gust(max. VREF
+ 20 KIAS )

Pilot shall start braking after touchdown of the nose gear but latest at
80 KTS. Aircraft shall reach safe taxi speed well before turning off the runway.

Brake for safety, not for comfort.

A 32020 % 10 % 16 p 237Kz FEEL P OM-B> % 2.8.15 & ¢ » .

CRIRE NATE P T S
2.8.15. Landing
For General information refer to OM-A 8.3.2.12. Touchdown.

Wind speeds including gust are to be compensated at the Commander's
discretion and according to the circumstances (expected or reported wind
shear, available runway, specific wind phenomena at some aer-odromes,
possible malfunction, etc. ). Below 500 feet above TDZE thrust shall be above
idle and maximum 1000 fpm ROD must be maintained.

Final Approach Speed = VREF + 1/2 gust (max. VREF + 10 KIAS )

Reduce thrust by 50 ft.

The PM shall supervise the correct operation of the ground lift dumpers
and call out "SPOILERS OUT and THRUST REVERSERS OUT" when

extended.
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Avoid high flare. Lower the nose wheel without delay. Use rudder pedals

for directional control (do not use nose wheel steering tiller ) .

Pilot shall start braking after touchdown of the nose gear but latest at
80 KTS. Aircraft shall reach safe taxi speed well before turning off the runway.

Brake for safety, not for comfort!

LP shall call "MY CONTROLS" and take controls during landing roll

when he deems necessary.
1.18.1.6 & % vt e
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8.3.1.21. PNF monitoring duties and associated terminology

In addition to other specific monitoring duties and calls described in this
Operations Manual, PNF shall monitor the flight execution and inform PF
immediately of observed deviations using the terminology described below.
In addition and where applicable PNF shall verify that corrective action is

taken.

a) Airspeed
When the airspeed deviates more than 5 kts from the desired or
selected value or exceeds or tends to exceed a limit value, PNF shall
call: "SPEED HIGH” or “SPEED LOW?, as appropriate.

b) Vertical speed

When the vertical speed during descent deviates more than 500 ft/min

from a predetermined value or exceeds or tends to exceed a limit

value, PNF shall call: “SINK RATE .
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C) Bank angle
When the bank angle exceeds or tends to exceed 30 degrees or any
lower applicable bank angle limit, PNF shall call: “BANK ANGLE ™.
d) Altitude

When the aeroplane deviates more than 150 ft from the cleared
altitude/flight level or exceeds or tends to exceed an altitude limit

PNF shall call: “CHECK ALTITUDE”.

e) Proximity to terrain
When undue proximity to terrain has been detected, such as during
GPWS or windshear recovery, PNF shall call out each 100 ft Radio
Altitude and the vertical trend at or below 500 ft, e.g. “TWO
HUNDRED FEET CLIMBING, THREE HUNDRED FEET LEVEL,
FIVE HUNDRED FEET DESCENDING ™.

f) Windshear

When windshear is detected or suspected on take-off or final
approach and no windshear detection system is available, PNF shall
call: “WINDSHEAR”.

g) Attitude

When the attitude deviates significantly from the normal target
attitude for the phase of flight, the PNF shall call: “PITCH”.

A OM-A > 832.11.15 #8 Zie 35 & 7 4 4n M 4 it

PM call-outs during final approach:

"SPEED" when speed becomes lower than VREF — 5 kt or higher
than VREF + 10 kt;

"PITCH" when pitch att. becomes lower than 5° nose down or
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higher than 5° nose up,

"BANK" when bank angle becomes steeper than 7°;

"SINK RATE" when descent rate exceeds 1000 ft/min;
"LOCALIZER" when LOC deviation becomes > > dot LOC;
"GLIDE SLOPE" when GS deviation becomes >+ > dot GS;

"RWY/APP LIGHTS IN SIGHT" as soon as approach lights and/or
runway (lights ) are in sight.

1.18.1.7 & # 425 fofk 79
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FULL STOP LANDING

The procedures outlined below are done simultaneously or in quick

succession, as the situation requires.

Approach through 50 feet height point at VREF (Refer to the Airplane Flight
Manual; Chapter 6, PERFORMANCE — LANDING PERFORMANCE ) on
stabilized glide slope of 3 degrees, with landing gear down, slats out and flaps at
30 degrees.

Thrust reversers may be used after touchdown to supplement the use of wheel

brakes.

With the thrust reversers deployed, a nose-up pitching tendency will occur at
high reverse thrust settings, particularly at aft c.g. light weights. This tendency is

controllable with elevator and may be minimized by ensuring that nose wheel
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touchdown is achieved, and nose-down elevator applied, before selecting reverse

thrust.

At or below 50 feet AGL:

1. ThIUSE [@VTS ..., IDLE

2. Airplane attitude......................... Maintain until close to the runway.
* Perform partial flare, and touchdown without holding off.

3. Ground lift dumping ..............cc...cccu...... Check deployed

4. BUAKES.........oooeeieeiiieee e Apply
* Apply brakes as appropriate for landing and runway conditions.

5. TRYUSE FOVEFSEFS. ..., Deploy

CAUTION

If maximum reverse thrust is required, MAX reverse may be deployed to
a full stop. If Max reverse is not required, reverse thrust should be manually
reduced to Reverse Idle by 50 KIAS to prevent re—ingestion of engine gases,
ingestion of Foreign Object Debris (FOD ) and prevent dust, sand, water or
other contaminants from being blown onto airplane surfaces. If Max reverse
is used below 50 KIAS a maintenance inspection will be required on the

Compressor stage within the next 15 engine cycles.

6. Directional control .............cc..cccovveveivneencnnnnnn. Maintain
* Use aileron and rudder as required.

7. Engine instruments and Airspeed ........................ Monitor

* PM will advise PF of any engine limitations about to be reached or of
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any discrepancy.
8. TRrUSE FEVETSEFS.....c..eeeeeieeaeeae IDLE / STOW
* Confirm reversers are stowed.
NOTE:

Inadvertent positioning of the thrust levers between the IDLE and the

REV detents will result in propulsion system anomalies, such as L (R)

REVERSER FAIL indications.
9. Nose wheel Steering ............c...ccceveeeevveeennnnn. As required

The landing technique of BD-700 airplane is described in the GL 6000

FCOM Volume 1, revision 36: Nov 11/2020, Chapter 10 NORMAL AND NON-
NORMAL PROCEDURES, Section 10-01 H. Landing ( 5 ) LANDING
TECHNIQUE:

BD-700 7] % = H kv GL 6000 FCOM % 1 ¥ > 2020 & 11 * 11

Pigimie % 10 & ¥ fr2bt ¥R T42A > % 10-01H & - 5 (5) FH
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(5) LANDING TECHNIQUE

At 50 ft AGL autothrottles retard to idle — based on Rad Alt. If
autothrottles are not engaged, manually reduce thrust to idle at 50 ft AGL.

As soon as thrust is reduced to idle, the airplane will decelerate.
Touchdown at approximately VREF —4 kts is reasonable. For a normal 3
degree glidepath, induce a flare at approximately 30 ft AGL, slightly earlier

for steeper approach angles.

At touchdown, the GLD system extends all spoilers automatically.

Maintain the pitch input initially and ease the nosewheel touchdown.
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Continue to apply appropriate crosswind input, with increasing aileron

deflection as speed decreases during the roll—out.

Autobrakes, if selected, activate at touchdown after GLD deployment;
and, weight on wheels for 5 seconds or wheel spin—up to greater than 50 kts.

Deceleration will occur at the preselected rate.

If autobraking is not selected for landing, smoothly apply wheel brakes
and select thrust reversers as required. Apply brakes by steadily increasing
pedal pressure, adjusting for runway condition and length available. Do not
pump the brakes. Maintain deceleration rate until stopped or desired taxi

speed is reached.

After main wheel touchdown, continue to “‘fly” the nosewheel down to
the ground by adjusting aft yoke pressure as required. As speed decreases
more aft yoke movement is usually required. This is more pronounced with
greater forward CG balance. Do not hold the nose wheel off the surface or
delay de—rotation excessively to avoid the nosewheel slamming onto the
runway as speed and elevator effectiveness decay. Autobrake engagement
prior to nosewheel touchdown will also accelerate de—rotation and will
require timely aft yoke input to mitigate hard nosewheel touchdown. If thrust
reversers are deployed prior to nosewheel touchdown, there may be a
requirement to slightly reduce the control yoke aft pressure to avoid a pitch

increase as reverse thrust is applied.
1.18.1.8 ]k 7% 3 7
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11. CROSSWIND LANDING
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The recommended technique for approach is the wings level crab

technique where the aircraft is pointed into the wind to control direction.

If a crosswind is present, as the flare is commenced, application of

rudder is used to align the fuselage parallel with the runway centerline.

As rudder is applied the aircraft will tend to roll in the direction of the
rudder input. To counter this, simultaneous input of rudder and opposite
aileron is required to keep the wings level. In this wings level condition there
will be some sideways drift. A slight, into wind, wing down should control

this sideways motion.

Excessive wing down can cause the wing tip to contact the runway. In
order to minimize this possibility, the bank should be limited to less than 3
degrees and the touchdown should occur as soon as the aircraft is aligned
with the runway. Prolonging the flare would increase the pitch attitude which

brings the wing tip closer to the ground.

The aileron input is required throughout the landing roll and the input

should be increased as the airspeed decreases.

Any lateral motion on final approach should be controlled using aileron
inputs. The rudder should not be used to control lateral motion and should

only be used in the flare to align the aircraft with the runway.

The use of autobrake is recommended for strong crosswinds.

Bk IR E R A 10 £ 1 F fo2tr ¥ & (F425 > 10-01H &
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(7) CROSSWIND LANDING TECHNIQUE

The recommended technique for approach in crosswinds is a
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wings—level crab technique; the airplane is pointed into wind while tracking
the extended runway centerline. Tracking correction should be made with

aileron. Do not use rudder to control lateral tracking on final approach.

If a crosswind is present, as the flare is commenced at approximately 30
ft, apply downwind rudder to align the fuselage parallel with the runway

centerline.

As rudder is applied, the airplane will tend to roll in the direction of
rudder input. To counter this, simultaneous input of rudder and opposite
aileron is required to keep the wings level. Touchdown should occur as soon
as the airplane is aligned with the runway. The action of removing into—wind

crab and aligning with the runway may also be known as de—crab.

Do not prolong the flare or significantly delay touchdown. The airplane
will start to drift, accelerating downwind as soon as de—crab occurs.
Although a very slight into—wind wing—down may be tolerated after de—crab,

the focus should remain on a wings level touchdown with minimum delay.

Delaying touchdown or extending flare usually requires increased pitch.
With pitch increase, the tolerance for bank and wing tip ground clearance is
reduced. Excessive wing—down can cause the wingtip to contact the runway.
For gusty crosswinds, a deliberate positive touchdown is recommended.
Otherwise, extending the flare in strong crosswinds may jeopardize a safe

landing within the lateral confines of the runway.

If the final approach or landing phase becomes unstable, an immediate

go—around is recommended.

After placing the nosewheel onto the ground, rudder input can be

modulated to rely more on nosewheel friction to control airplane direction.
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The aerodynamic effect of rudder will rapidly diminish during the
after—landing deceleration. Nosewheel steering via rudder pedal input will
become increasingly relied upon during the transition to taxi speed.
Effectively the transition from predominant aerodynamic rudder control to

nosewheel steering via rudder pedal input will be transparent to passengers.

Into—wind aileron input is required throughout the landing roll, with
input increasing as the speed decreases to taxi speed. This technique is

especially important for wet/contaminated runways.
CAUTION

Nosewheel tiller steering should only be used at taxi speeds and below.
Sensitivity of the tiller steering may contribute to over—controlling and pilot

induced oscillations if used at higher speeds.

Division of flight control duties between the two pilots is not
recommended. The PF should not use the tiller during the landing roll until

the airplane has reached taxi speed.
The use of autobrake in crosswinds is recommended.

A VREF speed adder should be used for gusty conditions. The correct
addition is “half the gust”, to a maximum of 10 kts. Adding more speed on
top of the appropriate gust adder may present additional challenges during
the landing phase. Extra energy in the landing phase combined with ground
effect may contribute to a tendency to float prior to touchdown. The stability
of the landing will be significantly aggravated as crosswinds and drift
tendency increase. Adding extra speed beyond the necessary adders is not

recommended.
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(8 ) AIRPLANE GEOMETRY CONSIDERATIONS FOR LANDING

The wing sweep (34 degrees at the leading edge ) and wing span
contribute to reduced wing tip ground clearance as pitch increases during
touchdown. This is exacerbated with increase in bank angles. It is therefore

highly recommended to target wings level for landing.

Recommended pitch at touchdown is 7 to 8 degrees. The following table

represents the worst case scenario for a touchdown with wings not creating

lift.

PITCH ANGLE BANK ANGLE AT WINGTIP GROUND CONTACT
ON GROUND - NO WING IN FLIGHT - LIFT,
LIFT INCREASED DIHEDRAL
0 10.6 13.5
3 9.6 12.3
6 8.5 11.2
9 7.4 11.2

® [tis highly unlikely that the airplane will ever encounter a tail strike.
Pitch attitude required for tail strike is as follows:
— 15.3 degrees for fully compressed gear

Eye reference height at touchdown in the landing attitude is 4.75 m

(15.60 1) .
1.18.1.10 R *»
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8.3.11.5. Windshear

a) If windshear is suspected, maximum takeoff thrust should be used
for takeoff. The longest suitable runway should be used taking into
consideration crosswind and tailwind limitations, and obstacles in the takeoff

path.

b ) Pilots shall remain alert to the possibility of windshear, and be
prepared to make relatively harsh control movements and thrust changes to
offset its effects. Immediately after takeoff, the pilot’s choices of action will
be limited, since he will normally have full thrust applied, and be at the
recommended climb speed for the configuration. If the presence of windshear
is indicated by rapidly fluctuating airspeed or rate of climb/descent, or by a
Windshear Alert and Guidance System (WAGS ) , ensure that full thrust is
applied and aim to achieve maximum lift and maximum distance from the

ground or follow WAGS guidance.

Similarly, if the windshear is encountered during the approach, positive
application of the thrust and flight controls should be used to keep the speed
and rate of descent within the normal limits. If there is any doubt, the
approach should be abandoned and action taken as in the after takeoff case
above. Whenever windshear is encountered, its existence should be notified

to Air Traffic Control as soon as possible.

¢ ) The following guidelines may be used to indicate uncontrolled

changes from the normal steady state conditions. Changes in excess of:
1) 15 kts IAS;

2) 500 ft/min vertical speed;
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3 ) 5 degrees pitch attitude;
4) 1 dot displacement from the glide path; and

5 ) Unusual throttle position for a significant period of time.
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1038:12.75 17.5 27.25 -2.25 6.06 -1.23 Air Air
1038:13 15.12 33 1.5 6.24 -1.58 Air Air
1038:13.25 13.25 32.25 -6.25 6.76 -2.10 Air Air
1038:13.50 9.62 20 275 7.11 -2.10 Air Air
1038:13.75 7.87 -17.75 -40.75 7.73 -0.70 Air Air
1038:14 5.62 -9 -13 8.08 0.96 Air Air
1038:14.25 4 -12.75 18 8.52 3.69 Air Air
1038:14.50 1.25 21 14.25 8.78 5.27 Air Air
1038:14.75 0 25 14.5 9.31 6.76 Air Air
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- BRRLBR |PFERLFIU 2| PME®RY & 3 RS Ao 5 % Ao 5 %
() (B) # FTU (%) (R) ()% (%) (+)
1038:15 -2.5 -66.25 -5.5 9.84 5.88 Air Air
1038:15.25 -3.75 0.75 20.25 10.19 -0.87 Air Air
1038:15.50 -3.25 12 -34.5 9.93 -5.53 Air Ground
1038:15.75 -2.37 11.75 -65 8.96 -9.31 Ground Ground
1038:16 -0.5 56 -75.75 8.26 -9.40 Ground Ground
1038:16.25 -0.37 92 -35 7.20 -6.15 Ground Air
1038:16.50 -1 71.75 9 6.50 -2.19 Ground Air
1038:16.75 -1.75 6.75 -3.25 5.36 2.54 Ground Air
1038:17 -1.87 2.75 16.75 4.74 2.10 Ground Ground
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4.2.1 Elit’Avia Malta
4.2.1.1 Corrective Actions
Immediate - complete

1. Notice to crew (NTC) issued — crew to review Bombardier crosswind

landing e-learning module;

2. Flight simulation training devices (FSTD ) — satisfactorily completed for

subject crew;
3. OM-A/B temporary revision ( TR) and amendment with clarification of:
* Nomination of the first officer as PF;
*  Advice with regards to use of Vref + 10 in strong / gusty winds.
Follow Up —in progress

1. Request with flight data monitoring program (FDMP) provider re event: Roll
angle below 7 ft RA. Currently event roll angle below 20 ft RA;

2. FDM active monitoring of pitch and roll angles on landing;
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3. Discussion with Bombardier company pilot — issue of Vref+10 limit as Vapp

raised?®;
4. Consider advice / training on:
e use of auto thrust. Practice auto thrust override in the flare;
* use of manual thrust — FSTD / aircraft practice.
5. Consider pilot monitoring function below 100ft:
e (all outs / speed trend vector;
e Bank / Pitch callouts;

e  Go-Around.

4.2.1.2 Preventative Actions

Crew education and training
1. 1nlanding in strong winds and strong crosswinds and effects of gust variation.

2. the role of the pilot monitoring in the last 100 ft of the approach should be

examined.
Use of autopilot in strong and gusty wind conditions

The autopilot and autothrottle reduce pilot workload thereby increasing the

monitoring capacity for the PF as well as the PM. However, the downside is that

% According to Bombardier, the "maximum of 10 KIAS" was removed in the May 2021 revision of the FCOM.
The revised guidance (Global 6000 FCOM vol.1, rev. 38, page 10-01-113) now states the following: "(2) SPEED
ADDER FOR APPROACH AND LANDING IN GUSTY WIND CONDITIONS The VREF speed adder should be
used for approach and landing when turbulence or gusty wind conditions are anticipated during the approach
and landing. When gusty conditions are reported, it is recommended to add half of the gust, (e.g. for winds of 15
kts gusting to 40 kts, half of the 25 kt gust is 12.5 kts, so in this case the correction applied to VREF is 13 KIAS.)"
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late disconnection of the autopilot and / or the autothrottle creates a ‘window of
disconnect’ — it takes a finite time for a pilot to ‘get in sync’ with the aircraft in
the transition from auto to manual control. In this incident autopilot disconnect to
landing was 16 seconds and disconnect occurred just before the most critical

phase of flight.

It is therefore recommended that in conditions of strong and gusty wind
conditions autopilot disconnection is effected no later than 500 ft RA to allow a
period of familiarization and synchronization in manual aircraft control before

reaching the flare.
Use of autothrottle system be considered

The autothrottle system is certified for use during the landing phase. In this
incident the autothrottle system performed in accordance with its design
philosophy. Thrust had increased from a nominal approach thrust setting of 55%
NI to 62 % NI when the speed reduced to Vref and slightly below just above 50
ft RA.

However at 50 ft RA the autothrottle mode changes from speed to landing
flare and thrust is progressively reduced to idle thrust for landing irrespective of
airspeed and airspeed trend vector. This is not a criticism but a fact and is not

challenged in this report.

Crew need to be aware of this design philosophy and need to be trained in
options to intervene in the situation that the crew found themselves in during this

incident.

The crew reported ‘sink’ below 100 ft RA which is confirmed by flight data.
To counteract the sink, (increased rate of descent) given that the speed was correct

required:
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a. Pitch attitude nose up change to increase lift;

b. Thrust increase to counteract increased lift dependent drag and also contribute
to total lift due vertical component of thrust. This action was achieved by the

autothrottle between 100 ft and 50 ft RA prior to retard mode.

At 50 ft RA the autothrottle entered the retard mode and thrust was correctly
commanded to idle by the autothrottle system. Speed was correct at 136 kts at
this point. By 30ft RA speed had decreased to Vref -3 kts decreasing to Vref - 15
kts on landing and thrust was therefore required to stabilize speed and rate of

descent. The PF had three options at this late stage:

c. Move thrust levers with autothrottle engaged, or

d. Disconnect the autothrottle system and control thrust manually, or
e. Go-Around.

Given that time is critical in this situation, and increase of thrust is the
required operational solution, it is considered that movement / override of thrust
levers to command more thrust is the preferred option. This option and skill

requires briefing and training in the FSTD.

An alternative option is to manually control thrust and disconnect the auto
thrust system in strong and gusty wind conditions. This requires training and

regular practice.

Finally, a Go-Around in the flare is always an option and should also be

practiced in the FSTD.

Options discussed introduce increased risk and should be risk assessed by

Flight Operations and Crew Training managers.
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Flight Data Monitoring

The Safety Manager of the occurrence operator believes that FDMP is second
only to training standards, self discipline and professional standards in applied

aircraft operational safety.
The Elit’ Avia G6000 Fleet is enrolled into the FDMP.

There is a direct correlation between pitch angle and roll angle with regards
to risk of wing ground contact on landing. The following schematic is provided
by Bombardier and is part of the e-learning module with regards to crosswind

landings.

Ground In flight, prior to MLG TD

Bank Angle forwing
PITCH angle tip contact
{(ground, no lift)

In Flight
(ift, increased dihedral)

0 106 13.5
3 96 12.3
6 85 112
9 74 10.1

The FDM relevant events available and monitored prior to the occurrence are:

e. Pitch angle 50 ft to touchdown: Event Code LPA002 with Level 1 set at 7 deg
NU, Level 2 set at 8 deg NU and Level 3 at 9 deg NU.
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e LPA0O02 Pitch high 50ft to touchdown 27.0 deg 29.0 deg N
ELI-Global  Other Global 250 | &0
Minimum: 42 2
Average: 6.7 6.4 200 50
Maximum: 10.7 1.5
Std Dev: 1.0 g %
S 150
9 65 o
Range: 6.5 9 .
Count: 100's 1000's g N
E" 100
- 20
50
10 =
\
o' o ! N ——
] ) 10 " 1
Value (deg)

Level: 1, Value: 7 deg; Approximate Count: 57
Level: 2, Value: 8 deg; Approximate Co 17
Level: 3, Value: 9 deg; Approximate Count: 5

f. Roll angle 20 ft to touchdown: Event Code LRA002 with Level 1 set at 6 deg
roll, Level 2 at 7 deg roll and Level 3 at 8 deg roll.

s LRAO002 Roll high 20ft to touchdown > +6.0deg >+8.0deg /\/L
ELI-Global  Other Global 400 | 100
Minimum: -40 7.2
350
Average: -0.2 0.0 80
Maximum: 6.5 79 300
Std Dev: 2.0 ‘g 0 .
o 60
Range: 1086 o
= = g 20
Count: 100's 1000's 3
Sw | ®
fre
100
20
50
0! o -——/ —_—
5D 5 0.0 0 10
Value (deg)

Level: 1, Value: 6 deg; Approximate Count: 1
Level: 2, Value: 7 deg; Approximate Count: 0
Level: 3, Value: 8 deg; Approximate Count: 0

The FDMP provider has been requested to introduce an additional event for

roll below 10 ft RA to monitor roll angle close to the ground set at:
Level 1: Roll +/- of 3 deg or more
Level 2 Roll of +/- 4 deg or more

Level 3 Roll of +/- 5 deg or more
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In the longer term an event that monitors Pitch / Roll combination at

touchdown has been requested.

Finally, airspeed at touchdown is monitored by Event LSA 202. The trigger

parameters and data spread is shown in schematic below:

<-10 kt ‘J/\\\

¥ LSA202 Airspeed (relative) low at touchdown <0kt

ELI-Global Other Global 300 70
Minimum: 5
Average:
Maximum:
Std Dev:
Range:

Count:

Flight KPV Count

It is proposed that the LSA202 parameters be changed to reflect that airspeed
on landing is approximately 5% less than Vapp / Vref. The proposed Event

Parameters:

Level 1 < Vref - 5 kts, Level 2 < Vref — 7 kts and Level 3 < Vref — 10 kts

4.2.2 Bombardier

Bombardier has implemented the following safety actions:

1. Introduction of a new chapter in the Global 6000 FCOM called ROPAT
(recommended operational procedures and techniques). The purpose of the
ROPAT is to provide recommendations and procedural guidance for
operation of the Global 6000 airplane. The guidance presented is intended to
facilitate safe and efficient operation of the Global 6000. The material in the
ROPAT is not intended to be used as standard operation procedures (SOP),
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but may be used to facilitate the development of SOPs. With the introduction
of the ROPAT, the FCOM can be used as a single reference manual for both
training and operations. In particular, the ROPAT expands on the guidance
available to the flight crew for wingtip strike avoidance. The ROPAT was
introduced in November 2020 and therefore would most likely not yet have

been reviewed by the occurrence flight crew.

The free on-line crosswind operations training module, originally developed
by Bombardier Training Services but now hosted by CAE, was repatriated to
Bombardier's customer website in March 2021, in order to facilitate access
for all Global customers. An Advisory Wire (AW700-00-0479 Rev 2) was
issued on March 29th, 2021, instructing customers on how to access the
repatriated training module. The AW states that the training module, " [...]
discusses takeoff techniques, and approach and landing considerations. For
landing, the geometry of the Global wing and the decreasing margin between
wing and runway on flare and touchdown with the interrelationship of bank
and pitch angle is presented in detail. The recommended technique can be
summarized here as 'crab to flare, rudder to straighten and ailerons to keep
wings level." Other considerations are presented to provide an excellent
opportunity for discussion by flight crews." and highly recommends that all
Global series pilots review the material as well as their standard operations

procedures.

The on-line training module was further improved and updated. The updated

version was made available on Bombardier's customer website in June 2021.
In addition to the above, Bombardier is working on the following:

Bombardier has requested that crosswind landing and wingtip strike
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avoidance be added as a training area of special emphasis in Transport
Canada's Operational Evaluation Board (OEB) Report, the FAA's Flight
Standardization Board (FSB) report, and EASA's Operational Suitability
Data (OSD) for the aircraft type.

Bombardier is working on adding expanded guidance to the ROPAT with
regards to the following aspects of landings in crosswinds with strong gusty
or turbulent conditions: the use of automation, thrust management in the final

phase of the approach and landing, and the go-around decision.

Bombardier is working on expanding the on-line training module to include
recommended guidance on division of Pilot Flying and Pilot Monitoring

responsibilities.

Bombardier will recommend that training providers review and update
crosswind landing training and, where necessary, include gusty or turbulent
conditions within the maximum crosswind landing event, with additional
emphasis on the following aspects: applying correct Vref adders, use of
automation, Pilot Flying and Pilot Monitoring responsibilities during the
approach and landing phase, speed and thrust management in the flare, and

the go-around decision.
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