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A.  YPSILANTI SIMULATOR WORK

1.0 Simulator Statement of Qualification

Federal Aviation Administration
National Simulator Program

15T R r_‘l_ ty

Statement of Qualilﬁcati(m

The Federal Aviahon Admisbation (FAL)
Mational S inmlator Program has evahiated the Fhight S immlation Traimine
Devace (FETD) Lsted beloar. This FETD has been found to meet
the standards set forth in the qualification domment deserbed healower:

Sponsor: Ealitta A, LLC

Location: ¥ psilant

Aircrafi T ype: B-747-400

FAA Td entification Nunbher: 127

Quahification Basis: 14 CFE Part 60 Change 1, Appendix &
Cmualification Level:C

bedby the Hational SinmlaborProgran T

o June 26, 2013 Harlan Gy S parmoner 111
Managzer, Hational 5 mmmlator Program
Federal Aviation Admirmstration

Tomakini atifiation the FRTDmud mest all of the sotudind avd speciications of e gaalificatis hass
wd ¥ aubjectbothe condiiore wd Bmdatore lided i the het FA S FETD Embmtion Feport This certificate
¥ rnotimreferdh ke, ad wdecs mewdied, axpetuded, o ameded, shallrem ad metfect il Aok 31, 20132,

HP Form T001
Egrl: 03242005
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Federal Aviztion A dministration
MNatioral Sirulator Program
Staternent of Qualificdion

Sponnor:
FSTD ID:
Alrcraft Ty pa:

Sponor: kalita alr, LLC.
FSTDID: 1254
Arcraft Typs: B7 47 400

Sporece Simizsion 0 ak: DIRSA012

FSTD Sponsor nformaicn

Bponcor Name: | Kalith alc LIS FBTD Looation.
ogddrece: 212 Yllow: Fun Slmort Ph Y doal 222 Wllg vy Fun oot
Sddmoe:

city: vpdiand =1} TH ¥p diand
Bbts!ARo wTerr:  |Miohigan Btab: Miohigan
Country:
o] 3
Bpon@riD No:
|F A% Dusgraio )
Leul FAA Suthcnty
Fo.0 Tralning Pogram Qpprotaj / thers -
Name: Otoe 10: &QL—EIW
Telephone: Fa: 84-48?-?!! .’-, :
Emall: sgoy
Trenua INrcnnd % /[)'{ 4 p A P—‘\
FBT DManagement Rpp e g
Name: “
Lddrece 1: N II r, uc. Lddmoe 2 213 Wilg v Run mmﬁ |
City: m Btab: M B
e 42188 Emall: [ Eheis cEsaisairoom
ol 724487 168 Far: | [ T
FBT D Boheduling Cantsot Y J
Name: Exth Bpnha : .- : N/
Lddrece 1: Kalth o, 'E,-.:' Laddroce 2 212 WJllox: Run A ort
=T Todiand shb: By
aF: ESRCER o Emall:_ & @k Ni3icoom
Tol: FrEETTER ﬁ1 — it E
FBT O Teohnloal Conbot | ————
Namo: JoffPhsip = =
Lddroce 1 Kalith air, LLC. Lddmee 2 212 Wilov Run dirport
City: vpdiani Bbab: M
ar: 421082 Emall: khelo easaiittaaicoom
Tol: 7244247 162 Fan: T24-6447042

Pxge 1074 NEP Fom TOOMA

Conlad he NSP:

Rl ip v o g cu'sb culin Bsluesrepiconisol

December 14,2011
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National auaton ouhorty Gualifoation iFer BATASE Exludeng cnkp

Federal Auiztion & dministration Sponnor: Sponior: Kallitls &Ir, LLC.
Matioral Sirulator Program ROTCLID:. o FATOUIDEZN
Statment of Qualificaion Alrcraft Typs:  Areraft Type: B 47 400
FSTD hformation
Lroraft E-747 400 a8 T47-400
makemod ell@riec: Commaon
Name:
Gu3ailfoaion Exde: Partan Change1i Mfgr'ciDor (018
Gu alitoaton Lewel: =3 Berfal No.:
Full FlightBImulalr (FFB) Bpon @r'ec N 1284CK where BEXH Ic FBT DID
FlightTraining Cewoe (FT 0) | FBTDID:

A
\ &

FBT D Boats o wiianis: M —
: Fal

,

(K] EFE Clace:2

L

-

Moo Wame:
WO5 FBTDID No: s W50 @ualifigaion
> e = 'ﬁ"‘f‘ N
Moo Gualifoation Level: o B ™
Teohnioal Intmafon: / =T g N
FoO FBTDIO No: 1284 |Canorbbls FETD: [JYsc |FETOManufacurer [CRE
) Apokcabd £ B B\
bm@‘ro {Conw FAO FBTDID No. Davw ofManufsobm: (1828
ir A\
FBT OConfgurationc: ‘ i A\
/ \
J ,’ o .
Pri. Bigine Typ vnhr?c&;: CF8-20C2-B1F /62,080 FADEC Wwrdon 161BMEBFPE0
2t Bngine TypeThruck ] } |
ot Bigine T-,'numlr?qf_ ? | |
At eigine T;-nanhm.cti ! ’ |
Rightinctnmen bion/Bseteme: E'&nl Owuokca Deve  BEwspedar [0 wvo
oPE B oPAB ; -f‘.-.'

E1casver:z
4

l.{

Fi0C18 /U G

Mo i
AW 8: Hon ool PIN: S06260 8062

Wiaal image gensrator: RA Raﬁrita

AuoniocTipelBue:

Avrodynamio modeixata: Baping / 0911 UR0R J Pow o

Vi3l o'clem diglay: Croce oookp! lifﬁ-i-!!

|5 wonios akiRey:

Wiaalpropotor:ZChocle DIBNED o

-

|Mofon gictem: SAE/ 50008

HelioopterChin YWando o Funodonal: [}

S —

Arport@ualifioaion Models

Ifiliu crationc or other pre an Bation c are attaohed plea@ @eolt):

]

Ojrport@ualifioaion Model 1)
Lualiabie In-Uee RunuaycTanloay:
al RE3.

EH AN { 24051 From parking RE3 Bl ol on R, lam rg hlcnk 8, bmrghl on b =,
Bhzofrwy 24, Land wy D5, brnlenonke S7, kmienonke B, krnrghl coke R, park

Lirport@ualificaton Model 2/
Luliabie In-Ue RuncaycTasleay:
3l F211.

EDDF{O7C 26C ¢ From parking F211 bod culon @, kmordghlonio B, rnketlonko L,
koW rwy 7C; Land rwy 25C, amirghlonke L, kmirghlonko N, rnkefnonloQ, park

Ljrport@ualificaton Model 2/
Lliabie In-U Runviayec!

WHHH{25LTR ¢ From paking C 27 Bxlculon L3, kmirghlonke K rnlenonko K7,
ke rwy 250; Land ey TR, lmirghl onlo K5, bmirdghlonke K, rnkevionk L2,

Coniad he NSP: hip v B g cosboulinl Baluesreploonisol

Tanlay: park alCZ?.
W3l Ground Bsgment K2F0 =R l
AspoiiDmgrala Landng Pumeay
Pxe Zo7+ NEP Fom TOOTA
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Federal Aviation & dministration Sponror: Spontor: Kalit Alr, LLC.
Matioral Sirrulator Program FSTD ID: S FSTD ID: 1'23:‘
Staternert of Qualificaticn AlrcrattType:  Mroraft Type: B7 47 400

Esoep ttr Mon Rualified Itsm e ctated In otion 4 beloy:, hic FETDIG quall 1ed to pertirm all maneuvers, proosdure G,
tcig and funolonclicied In e applioable @ PE oppendls, Table c 1Eand 1Cof 14 CFR Partdl a camended.
oddidonally, hic FETD Icqualifed o perbm mansuvers proosdure s, ch g and Wnoloncannotated In @oloncEa.
or2b, belov: Bpeolio u @ of hicdswos In oon unodon +h any taining program muctbe appro wd by the Foo
Iminlog Poomm Soomwl suhodd (TROOY

Section 3a. A ddtioral FSTD Quaslified Marewers, Procedures, Tasks, and Functiors
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- - | AN W Cra
AT | (RWA 2400121, CHAD 1) o o = D E\
CAT I (AVA 1AM DR i@ 5] =
At Il goves Iminimum) 300 Ry—f‘, 2 . E ™
AShe CAT I (z 700 ﬂJ,OAT“h.g' !ﬂﬂ;,ac.ﬂ' i Ho Ming
Ciroling 2pproach : KJFK RNAVERETR =]
Wind choar Training : ; ] )
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Auto-fand ¢ Rail Ou togiaanas =] = \
TCABACART /T B = TeRS I
| e 1
Wi Radar |58 ! 1
HUD / HGB |} a (m] ¥
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TAVE (GPWE ! ESPAVE) | | i3 EGPUE
BMOCE KLAUQ From parkig al l6c txlz baghlcal co AL EN | B = ¥ J
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Enhanosd Tasl Markings K=fO) From paykirg al U AL E E
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nrways 1SR ard 15L onC, ko hald 2Horl oY 228 Wl ergh .
GPB NN >
RNPIOR - BT
LPVAILE . o ]
EFE 15| = Coes 2
[} m]
a O
u| ]
uf m]

Pxge 307+
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Federal Aviation & dministration Sponaior: Sponior: Kalitls AIr, LLC.

Natioral Sirmulator Program FSTD ID: o FSTDID: 1.23;4
Statement of Qualification Alrcraft Type:  Areratt Typs: B2 47 400

Section 3b. A dditional Helicogter FSTD Qualified Mareuvers, Procedares, Tasks, and Furctions

ol zBaked In 14CF R Pl 20 sppendl (C o D) Allsdment 1, Tsbie 18)
LrealFunotion Manou ver RFequecied | Qualified | Remarkc
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Helloopier Blope Landinge [m) (m}
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Kalitta Level C full motion simulator

R
Photo 1:

Photo 2: Kalitta 10S Panel — CG display page
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P304 - Unusua

a8 Down
60 mam Bank
Knots
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MEIGHT ABOVE
TERRAIN:

Photo?: Kalitta 10S pgnel — Unusual Attitude preset page

3.0 General Notes

e Simulator is a Level C. Kalitta also has a B747-400 FTD. Both were purchased from
ANA Airlines in Japan.

e CG preset only allowed an aft-most setting of 33%. Simulator engineering could bypass
the preset to a max of 52.8%.

e National Airlines “dry-leases” Kalitta simulator time, using National Airlines instructors
to teach National Airlines pilots.

o National Airlines also utilizes a B747-400 simulator in Denver. The accident crew was
trained in the YIP simulator.

4.0 Simulator Test Plan for National Airlines Bagram, Afghanistan Accident

Aircraft: Boeing 747-400 Simulator (4 hours)
Airport: Ypsilanti, Michigan (Kalitta Training Facility)
Participants (6): Simulator Operator: Reid Sutherland — National Airlines
Captain Seat: Jose Rodriguez — National Airlines
F/O’s Seat: Norm Bissonette - FAA
Observers: Mark Barker — DoD (Observer)
Test Director: David Lawrence - NTSB
Date: June 7, 2013
Notes: - For the departure scenarios, KDEN runway 25L (12,000 feet long, Field

elevation 5352 feet) was used (Bagram was not in the simulator data
base)
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- Task times were estimates only
- Simulator I0S panel was unable to be set with a CG aft of 52.8% MAC
- Full motion was disabled for CG’s greater than 33% MAC
Objectives:
1. To document NAL crew procedures for normal and special Bagram departures.

2. To document pitch attitudes for normal and aft CG locations at rotation and
required elevator/stabilizer trim inputs.

3. To document NAL high pitch attitude recovery techniques and capabilities for
normal and aft CG locations at rotation.

4. To document high pitch attitude recovery techniques defined in the Upset
Recovery Training Aid (Section 2.6.3.2 Nose-High, Wings-Level) with various aft
CG locations.

Ypsilanti Simulator Work 10 DCA13MA081



4.1 Task1- Setup

Time Estimate: 20 minutes  (00:20/00:20)"
Initial Setup
e FMS Flight plan - KDEN-KDEN
e Simulator Position - End of runway 25L (KDEN)
e Alternate - N/A
e Fuel Weight - 103,838 pounds
e Aircraft weights - ZFW 571,000 pounds
- Takeoff weight 685,000 pounds
e Autopilot - Off
e Config - Flaps 10, Gear Down, stabilizer trim 3.8 NU
e Thrust - TO Full
e Field elevation - 5352 feet
e CGlocation - varied with task
e Vspeeds -V1=145
-Vr=149
-V2=168
e PF/PM - Captain will be PF? and F/O will be PM?
e Environmental - winds 320/17 (Sim was unable to replicate gusts — Level C) (wind

direction replicates 70 degree right crosswind from Bagram ATIS)
- Few 8500, BKN 14000
- Temp 17/06, Altimeter: 29.92

e Sim Position - Instructor took a “snapshot” of Task 1 start position

Procedure

1) Provide simulator safety briefing
2) Observer/pilot occupant cockpit familiarization
3) Document NAL procedures
- Weight and Balance form
- FMS entries
- Crew briefing
- Use of required paperwork
4) Other information

! Time of Task/Total Time in Simulator
2 Pilot Flying
® Pilot Monitoring
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Note: Task complete when simulator occupants briefed

Proc. Notes
1 Completed
2 Completed
NAL Procedures
e Load master comes to the cockpit and provides crew with
computer generated paperwork that includes:
- ZFW, MAC%, GTW, TO power setting, Stab trim
e Pilot completes Perf Data using performance analysis
e Pilot enters ZFW in PERF INIT page
3 e Vspeeds are then generated internally by the FMC
Other Information:
e According to the NAL Check Airman, NAL does not have, nor
4 does it train any special or “tactical” departures.
4.2 Task 2 - Normal Takeoff
Time Estimate: 20 minutes  (00:20/00:40)
Initial Setup
e Weight - Per initial setup
e (CG -33.0%
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure
Note:
1) Place simulator motion to “on” (CAP is PF) (Leave simulator on position freeze at end of
runway)
2) Initiate a normal takeoff. Document call-outs
3) Document acceleration times (Note times for brake release, V1, Vr, rotation, time to

4)

target pitch)
Other Information

Note: Task completed when established on climb at target pitch

Proc.

| Notes |
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1 Completed
2 Callouts per NAL procedures
e NAL takeoff procedures were used
e Time was “hacked” a brake release
- Full Thrust at 15 secs
- V1 at 45 secs
- Vrat 49 secs
- liftoff at 54 secs
e Target pitch (FDs) was 15 degrees
3
Other Information:
e |Initial climb speed was 182 kts
e Max angle (from CLB page in FMS) was 264 kts
e Pilot impressions:
4 - none — normal takeoff

4.3 Task 3 — Nose High Upset Recovery

Time Estimate: 20 minutes  (00:20/01:00)
Initial Setup
e Weight - Perinitial setup
e CG - 33.0% MAC
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure
1) Place simulator motion to “on” (CAP is PF) (Leave simulator on position freeze at end of
runway). Initiate a normal takeoff. Climb to 10K with level off
2) Initiate a training session for upset recovery, nose high attitude (simulator preset)
3) Document crew actions during recovery(Pitch inputs, Stab trim inputs, Control column
inputs: pitch/trim)
4) Compare recovery techniques to those from the Upset Recovery Training Aid (see

5)

Reference Section)
Other observations

NOTE: Task complete when established on climb at target pitch or stall

recovery

Ypsilanti Simulator Work 13
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Proc.

Notes

1 Completed

2 Completed

Visibility reduced to zero (no outside reference)
Maneuver initiated at 250 kts.

10S preset user defined 60 degrees up wings level
NAL takeoff procedures were used

V1 occurred 42 seconds after brake release

Vr occurred 47 seconds after brake release

Lifoff occurred 54 seconds after brake release

“Positive rate” occurred 57 secs from brake release

“Gear up” call occurred 10 secs after liftoff

Initial recovery technique:

- aggressive pitch over to below level flight

- recovery began with stick shaker

- recovery initiated a secondary stall warning (2" shaker)

- speed slowed to about 203 knots during recovery

- pilots are taught not to use the rudder during upset recovery
Separate recovery technique demonstrated:

- repeated setup at 10k

- 250 speed

- test director manually pulled column to about 50 degrees
pitch

- pilot recovered using bank first instead of pitch, bank to
about 45 degrees and nose to the horizon

- speed slowed to about 230 kts

- no stick shaker or secondary stall

44 Task4-C

Time Estimate:

Initial Setup
e Weight
e CG
e Autopilot
e Config
Procedure
Note:

G Shift on Takeoff
20 minutes  (00:20/01:20)

- Per initial setup

-34.3% MAC

- Off

- Flaps 10, TO Full, Gear Down, Trim 4.0NU

MOTION OFF

Ypsilanti Simulator Work 14

DCA13MAQ81



1) Place simulator motion to “OFF” (CAP is PF) (Leave simulator on position freeze at end

of runway). Initiate a normal takeoff.

2) Document acceleration times (Note times for brake release, V1, Vr, rotation, time to

target pitch)
3) Document alerts (aural and visual)

4) Document crew actions (Pitch inputs, Stab trim inputs, Control column inputs:

pitch/trim)

NOTE: Task complete when established on climb at target pitch or stall

recovery

Proc. Notes

1 Completed

e V1 occurred 42 seconds after brake release

e Vroccurred 47 seconds after brake release

o Lifoff occurred 54 seconds after brake release

e “Positive rate” occurred 57 secs from brake release
e “Gear up” call occurred 10 secs after liftoff

2 e NAL takeoff procedures were used

e EICAS message “STAB GREENBAND"” with aural TO warning
alert occurred because TO was initiated outside of the normal
3 TO trim setting (disabled aural alert via circuit breaker)

e Pilot impressions:
- No significant pitch or roll inputs
4 - airplane felt “a little tail heavy”

45 Task 5 — CG Shift at Rotation

Time Estimate: 15 minutes  (00:15/1:35)
Initial Setup
e Weight - Per initial setup
e CG - Begin at 33.0% (52.8% MAC at rotation)
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure

Note: MOTION OFF
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1) Place simulator motion to “OFF” (CAP is PF) (Leave simulator on position freeze at end
of runway). Initiate a normal takeoff. At rotation, full freeze simulator, and reset CG to
52.8%

2) Document alerts (aural and visual)

3) Document crew actions (Pitch inputs, Stab trim inputs, Control column inputs:
pitch/trim)

4) Document Speeds (V1/Vr/V2Minimum speed attained)

5) Other observations (ie. time for crew reaction)

NOTE: Task complete when established on climb at target pitch or stall
recovery
Proc. Notes

1 Completed

2 None during takeoff

3 None

4 Similar to previous takeoffs

e Airplane experienced a tailstrike
e Sim position froze after tailstrike, requiring a reset of
5 the simulator

4.6 Task 6 — CG Shift at Rotation (Repeat of Task 5)

Time Estimate: 30minutes  (00:15/1:50)
Initial Setup
e Weight - Per initial setup
e CG - Begin at 33.0% (52.8% MAC at rotation)
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure

Note: MOTION OFF
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1)

2)

3)

4)
5)

Place simulator motion to “OFF” (CAP is PF) (Leave simulator on position freeze at end

of runway). Initiate a normal takeoff. At rotation, full freeze simulator, and reset CG to

52.8% (crew asked to rotate slower than in Task 5)
Document alerts (aural and visual)

Document crew actions (Pitch inputs, Stab trim inputs, Control column inputs:

pitch/trim)
Document Speeds (V1/Vr/V2Minimum speed attained)
Other observations (ie. time for crew reaction)

NOTE: Task complete when established on climb at target pitch or stall

recovery

Proc.

Notes

Completed

None during takeoff

None

Similar to previous takeoffs

e Airplane experienced a tailstrike
e Sim position froze after tailstrike, requiring a reset of
the simulator

4.7 Task 7 — CG Shift at 50 Feet

Time Estimate: 20 minutes  (00:20/2:10)
Initial Setup
e Weight - Per initial setup
e CG - Begin at 33.0% (52.8% MAC at 50 feet RA)
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure

Note: MOTION OFF
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1) Place simulator motion to “OFF” (CAP is PF) (Leave simulator on position freeze at end
of runway). Initiate a normal takeoff. At 50 feet RA, full freeze simulator, and reset CG
to 52.8%
2) Document acceleration times (Note times for brake release, V1, Vr, rotation, time to
target pitch)
3) Document alerts (aural and visual)
4) Document crew actions (Pitch inputs, Stab trim inputs, Control column inputs:
pitch/trim)
5) Other observations
NOTE: Task complete when established on climb at target pitch or stall
recovery
Proc. Notes
1 Completed
2 Similar to previous takeoffs
3 None
e Pilot impressions:
- nose down pitch required to maintain climb attitude
- Stab trim required (all the way to zero nose down trim)
- still required pitch down input with trim to zero
- no roll input required
4 -Pilot stated climb attitude was still “controllable”
5 (Other Observations)

4.8 Task 8 — CG Shift at 50 Feet (Repeat of Task 7)

Time Estimate: 20 minutes  (0020:/2:30)
Initial Setup
e Weight - Per initial setup
e CG - Begin at 33.0% (52.8% MAC at 50 feet RA)
e Autopilot - Off
e Config - Flaps 10, TO Full, Gear Down, Trim 4.0NU
Procedure
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Note: MOTION OFF

1) Place simulator motion to “OFF” (CAP is PF) (Leave simulator on position freeze at end
of runway). Initiate a normal takeoff. At 50 feet RA, full freeze simulator, and reset CG
to 52.8%
2) Document acceleration times (Note times for brake release, V1, Vr, rotation, time to
target pitch)
3) Document alerts (aural and visual)
4) Document crew actions (Pitch inputs, Stab trim inputs, Control column inputs:
pitch/trim)
5) Other observations
NOTE: Task complete when established on climb at target pitch or stall
recovery
Proc. Notes
1 Completed
2 Similar to previous takeoffs
3 None
e Pilot impressions
- nose down pitch required to maintain climb attitude
- Stab trim required (all the way to zero nose down trim) after
full pitch used
- forward column pressure required “constantly”
-Pilot stated climb attitude was still “controllable” to maintain
4 flight director guided pitch
5 (Other Observations)

5.0 Final Notes

An attempt was made to replicate an aft CG shift with multiple hydraulic failures
(Systems 1 and 2, and Systems 1, 2, 3), but data was not recorded because flight
characteristics of the simulator where obviously inconsistent with any realistically
anticipated flight dynamics (simulator oscillated around the pitch axis and eventually
stopped functioning).

With System 1 and 2 hydraulic failures, the gear handle would only raise to the

“Extend/Extended” mid position (half-way up).
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