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JL706

37000ft
10:48UTC
5

1.1.1
1997 6

JL706

MD—11  JA8580

1997 6 8

MD-11 JA8580 1997 6 8

07:38UTC (G581 FL370
JL706
17000ft 7
15
11:14UTC
JA8580 07:38UTC JL706 G581  FL370
VORTAC KEC 20NM

““Descend and Maintain FL290”~

FL300
Descend””

ATC
JL706
350kt

22000 15000ft Light Turbulence

ATC ““Approaching FL290 Request Further
ATC ““Maintain FL290”” FL290
260kt
““Descend and Maintain 9000ft, Cross XMC at 9000ft>~
AOM

11000ft
20000ft



3 10:45UTC FL250 FASTEN SEAT BELT  Sign

On On
DFDR/ADAS 29000ft 10:47:30
350kt Pitch 3 10:47:58
10:48:07 343kt Pitch 4 10:48:12
4.6 10:48:13  17800ft
10:48:15 351kt 10:48:24 368kt
Vmo 365kt Pitch  10:48:15 10:48:21
10:48:23 3 10:48:23 Pitch Up
27 7.4
Spoiler 10:48:20 25 Full Open 10:48:25 Vertical
G 1.3G 10:48:26 2.26 10:48:27 2.78G
10:48:26 ““AP27” 10:48:27 ““OFF~”
10:48:26 ldle Throttle Lever 10:48:27
10:48:15 24 CWS 101bs
18 211bs
10:48:24 10:48:23
24 AP2 RIB=Right In Board Elevator 2.5
ROB=Right Out Board 24 1.1
LIB=Left In Board LOB=Left Out Board Elevator 10:48:24
25 3.6 1.8
10:48:25 2.3 26
5.8 3.4 10:48:41
Pitch 10:48:23 15 5 Pitch 0
9 3 8
G 2.78G
0.456 10:48:39 10:48:41 ““AP1””
Engage 10:48:48
Horizontal Stabilizer 10:48:20 0.7ANU Aircraft Nose Up
10:48:48 0.2 0.3ANU
Aft Galley 3
Ship side 10
Galley 10



Holding ATC VORTAC KCC

10 Holding ATC  Holding Radar Vector 10
Ship
side
Ship side
VORDME-A 16
11:10UTC 7DME 1900FT  Autopilot
““LSAS CHAN FAIL”” ““YAW DAMP CHAN FAIL>”
11:14 11:16 4
4
49 12:05
1.1.2
1997 6 8 JL705  (NGO-HKG) JL706  (HKG-NGO) JL705
Show Up
706
706
JL705
JL706 07:38UTC G581 FL370 ““DEMPA~~
VORTAC KEC KEC
10:15 Arrival Information Cockpit

19:40 10:40UTC

10:20  ACARS NGO APO
INFO AS OF 08JUN/19001, USING RWY16, VORDME A APP, RWY COND/BA DRY, APP/DEP AREA SOUTH
22T-15T LT TURB DUE WIND VEL CHG, WEST 22T-18T CHPY OCNL LT TURB 24T N 33T-35T CHPY

10:25UTC Company
19 48
OWASE SHIMA VICTOR
10:35UTC Cabin
KEC 20NM ““Descend and Maintain
FL290~ VORTAC



XMC 9000ft FL300

ATC ““Approaching FL290 Request Further Descend”” ATC
““Maintain FL290 For 10NM( 15NM)~~
260kt
XMC 60NM ATC

ATC ““Descend and Maintain 9000ft, Cross XMC at 9000ft”~

AOM 4—15—7  Late Descent

350kt Autopilot Vertical Speed Mode
5000fpm
Flight Level Change Mode Vertical Speed Mode
Mode Vertical Speed Mode Pitch
3 Pitch Control
Flight Level Change Mode Vertical Speed Mode Pitch
10:45  FL250 On
300kt Autopilot
Vertical Speed Mode Flight Level Change Mode
Auto Throttle Off Idle
350kt
350kt
Autopilot Vertical Speed Mode Pitch Wheel
Vertical Speed Indicator
Selected Vertical Speed Bug V/S-FPA Display Window
Spoiler
1/3 Position 2/3 Full Open
Spoiler  Full Open Vmo (365kt)
Over Speed Warning Vmo

Autopilot  Off



““AUTO FLIGHT™” Autopilot

Autopilot
Throttle
Spoiler
Aft Galley
Ship side 10
Galley 10
Holding
ATC VORTAC KCC 10 Holding ATC  Holding
Radar Vector 10
Ship side
Ship side
Approach
ATC Approach
VORDME-A 16
7DME 1900FT  Autopilot
Off ““LSAS CHAN FAIL>” ““YAW DAMP CHAN FAIL>~ Master Caution
Light
Warning Light
11:14UTC 11:16UTC 4
1.1.3
Briefing
HKG



10:15 20UTC  Arrival Information
10:35

On 10:48
10:50 On

Mid Cabin
Aft Galley 3

11:00

1.1.4

1.1.5
20:05 11:05UTC

11:12UTC

11:26UTC

11:34UTC

11:45UTC 11:54UTC,
11:54UTC 12:07UTC
11:56UTC 2 12:04UTC
12:05UTC 4 12:13UTC

On

No Exception

Galley

Galley

119

Galley

11:05



1.2

0 0
3 1
/ 4/4 4/164
1.3
Service
Cart 1
Service Cart Stopper
Unlock
1.4
1.5
1.5.1
1.5.2
JL705
JL705 9 JL706 Show Up
6 6 JL743/744 6
7 6 8 22:50UTC 07:50JST
23:40UTC 08:40JST JL705
Show Up JL706
1.6
1.6.1 W&B
JL706
4145001bs 29.5 MAC FPAL Flight
Plan and Log 540001bs
1.6.2 MD-11
MD-11  DC-10 2
DC-10 30



Wing Let Super Critical Wing

-4
16 Stick Force per G MD-11
441bs 747 641bs Vmo
MD-11 391bs 747 671bs
FCC Flight Control Computer
LSAS Longitudinal Stability Augmentation System

MD-11  FCC Autopilot
2LBS LSAS Pitch
MD-11 Pitch 1996
LSAS 15000ft Pitch Rate Damper
Pitch Rate 4 Fig2
MD-11

“ 7 0.2 (MIL-Spec)

Handling Quality Level-2 NASA

““increased pilot workloads/mission degradation’

Spoiler 5 10 Panel Speed Brake
Panel 30

1.6.3 Autopilot(FCC)
1.6.3.1 AUTOPILOT

FCC 2 FCC-1  Autopilot-1 FCC-2  Autopilot-2
Autopilot AUTOFLIGHT Switch
FCC-1 FCC-2  Autopilot Armed
FCC AUTOFLIGHT Switch Armed FCC
Command Autopilot-1 AUTOFLIGHT Switch
FCC-2 Autopilot-2  Command FCC-1  Armed
AUTOFLIGHT Switch Command FCC  Armed FCC



Elevator 2 4 Panel Autopilot  FCC-1

LIB Elevatorl FCC-2 RIB Elevatorl
3 Elevator LIB RIB FCC
MD-11 Autopilot 2
Disengage
AP Disconnect Control Column
Control Column
Autopilot
Autopilot
3—1-3
1999 Autopilot System NTSB 2001
6 FAA MD-11 30
AP
MD-11 NTSB 1999 5 25 Autopilot
Pitch Upsets NTSB Recommendation
A-99-41 42 FAA MD-11  AutoPilot ““Not
Acceptable””
FAA  MD-11 Autopilot
MD-11 Autopilot CAS » BBRESEOTN-AT
FCC E TRt AL fmﬂ)
870 Vo 365 (i)
360 362 (kTi = Vito-3 (@) ol ifIN}
E 350 f= / ERUNERL A
H (22}
Autopilot S a0l al
330 | '
320 P
- g 20 0 © 209

1945:00 1949:00 J8T



FCC

FCC
MD-11 Autopilot Profile Mode Flight Level Change
Mode 0.07G Vertical Speed
Mode 0.2G Control G
Autopilot
1kt JL706
1.5kt 2.8kt
Overspeed Protection
MD-11 Autopilot Vimo Overspeed Protection
Vmo Vmo Auto
throttle Engage
Autopilot
MD-11 AOM Autopilot
Vertical G 1#+0.6 1#1.46
Roll Rate 10deg/sec
Bank Angle 60<
Pilot Override Control Position Autopilot Command
4 Command Response Monitor CRM
CRM Elevator FCC
FCC Elevator 4
4 > 4
2/3 FCC Autopilot
CRM
Autopilot Disengage Switch (Safety
Feature) 501bs 22 .5kg
Autopilot Air Data Signal Manual Stab Trim
Autopilot 201bs
Autopilot Pitch 201bs Pitch
501bs CRM
Simulator

10



Horizontal Stabilizer

FCC  Horizontal Stabilizer FCC Elevator
+1.35 3 Elevator
Horizontal Stabilizer ADAS RIB Elevator
+0.503 10:47:59 10:48:08 9
10:48:17 24 7 RIB Elevator 1.35

Horizontal Stabilizer

1.6.3.2 LSAS
MD-11 LSAS
LSAS Pitch Attitude Hold Pitch Attitude Limiting Pitch Rate Damping Automatic
Pitch Trim Speed Protection Stall Protection
Pitch Attitude Hold Automatic Pitch Trim 2lbs

FCC LSAS 2 Channel FCC-1 LSAS-1A ROB 1B
LIB FCC-2 LSAS—2A LOB 2B RIB Elevator

Manual Control Handling Quality 15000ft
Manual Control Pitch Rate
Pitch Rate Elevator G
Pitch Rate Damping 1996
LSAS 5 Elevator

1.6.4
FCC 10:48 ““Elevator Command Response Monitor E-CRM *~

Autopilot-1
““LSAS CH FAIL>” ““YAW DAMP CH FAIL””ALERT

11:10UTC FCC-1 FAULT REVIEW  ““LSAS COM
MON INV, CPU1B, CPU2, CPU3~~ YAW DAMPER
1.7

10:05UTC 3
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1997.6.8.12UTC
1997.6.8.12UTC

12000ft 13000ft 300=
220= 35kt 10kt
20000ft -9
-14 18000ft
24000ft
1200UTC 15000 20000ft
8 21 00

11:00UTC(20:00JST)  METAR

14015KT 9999 FEW030 SCT120 OVC150 21/16 Q1009 RMK1CUO30 3AC120 8AS150 A2982

1.8

1.9

1.10
VORDME-A APPROACH 16 NOTAM

1.11

ADAS ISFC12326 12327 CPU

1.12

1.13

12



4 C 1999 2 16

5 B

6 C

7 D

8 E

9 D

10 E

11 F

12 G
1.14
1.15

1CAO
C 20
1.16
1.16.1
1.5kt 2.8kt
CAT  Wind Shear ()
CAT
1CAO
Oversea
VWS kt/1000ft 10 6 10
HWS kt/60NM 20 20 33
kt 190 110
/120NM 5
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1.16.2 ADAS

ADAS 10:48:00
10:48:00 18208ft 10:48:13 17405ft
“ i 10:48:13 10:48:24 16709ft
“ i 10:48:24 10:48:44 17200ft “
7710:48:44 10:48:50 16982ft “ 7710:48:50 10:49:00 16607ft
1.16.3 AP
MD-11 Autopilot
Simulator Autopilot
501bs
Autopilot 350kt
3.5cm CCP 2.7 17cm CCP
13.4
Autopilot Automatic Cut Off ACO
CRM
-5 2 10
G CFDS ““P ACO”~ G
10
CRM CFDS ““E CRM”~
1.16.4 FCC AP CRM
Autopilot FCC Simulator
Autopilot-2 FCC-2 Simulator ““RIB  LSAS Fail””

RIB Elevator Hydro Shutoff Valve

3 Autopilot

Disconnect CFDS ““ELEV ACT-RIB>?““EL CMD RESPONSE~”~
JL706
LSAS  Fail ““LSAS Channel Fail””> Warning
Light CFDS LSAS Fail 6 Overhead Panel
““LSAS Channel Fail”” Warning Light CFDS
Autopilot Armed FCC  LSAS
Autopilot Disengage Armed FCC  LSAS Active

14



Autopilot  Disengage ““LSAS Channel Fail”” CFDS LSAS
Warning Light

Elevator Hydro Shutoff Valve 7-2
FCC Continuous BIT
Off Hydro Shutoff Valve Elevator Power
Control Unit(PCU) Control Valve Control Valve
FCC PCU FCC
Elevator CRM
Input Data
CPU
Memory
D/A & A/D Converters
ARINC

AC/DC Power Supplies
LVDT & Synchro

Output Discrete

Time Magnitude Monitor

Cws
1.16.5 AP
Autopilot
Autopilot  Flight Level Change Mode Autopilot  Pitch Wheel
Autopilot  Vertical Speed Mode
1.16.6 SIMULATOR

Wt.414 .5TIb CG29.5% ZFWt.359.1TIb ZFWtCG
27.5% Fuel 55.4TIb
FL220 AP2 350kt Flight Level Change Mode FL170

Pitch
FCC 350kt Pitch 2.5°

Overspeed Protection

Over Speed Protection Mode Flight Level Change Mode V/S Mode Flight

Level Change Mode Mode Reversion Over

Speed Over Speed Protection Flight Level Change Mode
Pitch Wheel V/S Mode

FL170 Head Wind 10 30kt Pitch 2.5° 1.5<

15



Horizontal Stabilizer

350kt Horizontal STAB 0.4ANU Aircraft Nose Up
ADAS STAB 0.7ANU
Horizontal STAB  0.7ANU
Autopilot Pitch
Spoiler
Autopilot LSAS Spoiler
Pitch 2.5° 2.5° Autopilot
lcm CCP 1< FCC Spoiler
FCC  Pitch Control “
H ii @y T CH-SIM /‘
AUtOp 1 I Ot . @@ p|TCH-706 SIM
LSAS  OFF JL706 6 !
Pitch : 706
JL706 Spoiler 0 . T
JL706 4
Horizontal STAB Spoiler
LSAS STAB 0.7ANU
10 30kt Spoiler  Full Pitch
2.5° 5.0< RIB  LOB LSAS Fail Light
Al LSAS Fail 30.0<° Pitch
OAT 1AS
FL170  OAT 5
TAS I1AS 4 5kt
Flight Level Change Mode Spoiler
Flight Level Change Mode 350kt 10 30kt
365kt Spoiler Spoiler
350kt Spoiler 20
Spoiler  Full 13
Flight Level Change Mode Spoiler
Autopilot
Autopilot 1 201bs
Pitch 1 Autopilot 3
401bs Pitch 1<
Pitch 1 Autopilot
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Autopilot AP
Autopilot Override Disconnect

Autopilot
Autopilot
Autopilot
201bs Autopilot
201bs Autopilot
20 2 13 14 G
ACO 14 6 CRM 5

Flight
Simulator 170cm
Pitch Wheel CwS
4 8lbs Spoiler Autopilot
10 12lbs
Autopilot Disconnect

Autopilot
Autopilot  Manual Override Disconnect
501bs 22.5kg
Autopilot Disconnect

DFDR 5 Pitch Simulator
LSAS Pitch Rate Damping
Pitch 2

1.16.7 SPOILER

AN Y,

A .mfmg'

MAY 3ot

‘\\\XX\_“L_

Fh{0 Maxd5® MBS
{8 Max20° EBP

\'.

NN eseaL 30 B
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MD-11 Spoiler Flight Speed Brake Panel 30
System 747 Speed Brake

Panel Inboard
Spoiler Wake

Spoiler Simulator

1.17
1.17.1

100
10

100 100

1.17.2

73

OM Operations Manual
9—3-2
2
@

@ PIC

9—3-3
1. PIC
€Y)

@
®
2. @
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CAM Cabin Attendant Manual
1 GENERAL
1
Operations Manual
123 1991,12,11

1991 12 11
123
WARNING
PA
WARNING
1.18
1.18.1
1994 5 MD-11 JA8580  JL724
CH FAIL LOB & RIB Alert Autopilot-1
FCC-2 RCWS Sensor

1998 3 8 JAB580 JL724

Autopilot

FCC-2 ““E CRM*~
FCC-2
1998 3 18 JA8580  JL708
Autopilot SW Autopilot
FCC-2 ““E CRM”~
FCC-2
2001
2

1.18.2 MD—11

19

Engage Alert
0K

LSAS

Autopilot SW

Autopilot-1

Disconnect

MD-11 FCC

NASA

31



NASA Ralph A~ Harrah

Time-Delay APC(Aircraft
Pilot Coupling PIO
) Time-Delay 0.1 0.15

APC(P10)
Time-Delay 0.2

APC
APC
1988 12 7 FAA 5 Flight Test Engineer
APC
Time Delay 0.15 0.2
APC 50
30 “ i
APC APC
APC APC
Handling Quality Time Delay
Level 1 0.10sec
Level 2 0.20sec
Level 3 0.25sec
JL706
MD-11  Time Delay 0.2 Handling Quality Level 2
P10
Closed loop dynamics
1.19

20



2.1
€Y)
10:48:25 3000ft
10:48:26 10:48:43 500ft
10:48:44 10:47:55

1500ft

10:47:57 10:48:59
30.4
25.4
(2)10:47:57
10:47:57 1000ft
2
(3)10:47:57
10:47:57 18352ft
30 60
8 5kt
10:48:00 18298ft 13
10:48:13
900ft
10:48:10 17617ft 5 37kt
10:48:13 17405ft 11

10:48:24 7001t
10:48:24 16709ft 20

18
10:48:37 17057ft 1 1.4 1000ft
25
0.1

10:48:38 17085ft 7
50ft 1.5
10:48:47  17111ft 1
0.8 17100ft

21
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10:48:42 17233ft 17200ft

10:48:44 17200ft 6
10:48:59
2.2
JL706
1 10:48:00
2 10:48:00
FCC
3 10:48:10
FCC
4 10:48:24
Spoiler
5
5
6 10:48:45
10:48:25 Vmo 19 48 10
19 48 25 16750ft
25kt/1000ft VWS
MD-11 Autopilot 1kt

23

10:48:59

18200ft 16600t

1AS

FCC
10:48:40
Spoiler

Pitch

17700ft 9kt

15kt

Autopilot



1.7 2.8kt/sec 10:48:21 360kt

350kt
2.3
10:48:00 10:48:13 10:48:13
10:48:24 10:48:24 10:48:45
10:47:57 10:48:23 10:48:23
10:48:36
G
FCC FCC
6
FCC
Flight Level Change Mode G 0.07G
ADAS 10:48:15 10:48:20 5 0.07G
G
Autopilot 10:48:23.5 2 G 0.77G
G G
Elevator G
10:48:15
Autopilot Pitch Wheel Autopilot
Autopilot  Overspeed Protection Mode Pitch Wheel
Pitch Wheel 10:48:15 10:48:20
FCC Overspeed
Protection Vmo— 3kt 362kt
Over Speed Protection Mode FCC  Pitch Wheel
Horizontal Stabilizer ADAS 10:47:59
10:48:08 9 10:48:17 24 7 FCC RIB
Elevator +1.35 3
FCC Simulator FCC
Flight Spoiler
10:48:23.5 FCC

Horizontal Stabilizer
Spoiler Autopilot

24



2.4 AP

AOM MD-11 AUTOPILOT
Vertical G 1x+0.6 1#1.46
Roll Rate 10deg/sec
Bank Angle 60<
Pilot Override Control Position Autopilot Command
G 1.6G Autopilot
10:48:25 10:48:26 1.6G Autopilot
Autopilot G
CFDS  Autopilot ““P ACO”” JL706
CFDS ““E CRM”~ G
E CRM Autopilot
Autopilot Elevator FCC 4
> 4 2/3
Autopilot Autopilot
FCC Elevator ““CRmM~~
JL706
JL706 2 3
Autopilot CRM G P ACO
JL706 Autopilot CRM
JL706 FCC-2 FCC

Continuous BIT

Input Data CPU Memory D/A & A/D Converters ARINC AC/DC Power

Supplies LVDT & Synchro Output Discrete Time Magnitude Monitor CWS

Elevator PCU
PCU Control Valve
FCC FCC
CRM Autopilot

2.5

MD-11 Super-Critical

Spoiler
MD-11 Inboard Spoiler

30

25

Hydro Supply Solenoid Shutoff Valve
Elevator Actuator

Elevator
7—1
Outboard
Spoiler
Elevator



Elevator

JL706 5 P10 Pilot Induced Oscillation
P10 Pilot
Pilot Loop
JL706 G
P10
LSAS  Pitch Rate Damper Loop
Pitch Rate G Autopilot Pitch
Elevator Pitch Rate 10:48:27
28 30 31 34 37
Rate 10:48:29 32 35
Elevator Pitch Rate Damper
AP-2  OFF
Pitch Rate Damper Pitch Pitch Rate
Elevator
Pitch Rate Damper
Spoiler
Pitch
Elevator
Spoiler
Pitch Rate Damper
Elevator
10:48:38 41 5 Pitch 4 Pitch
4 10:48:37 Spoiler

2.6

26

Elevator



2.7

49

27



3.1

JL706
Operations Manual
3.2
350kt Pitch 3=
Autopilot
30
Autopilot
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