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CERTIFICATE LIMITATIONS

TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM
(TCAS) (If installed)
Pilots are authorized to deviate from their current ATC clearance to the
extent necessary to comply with a TCAS O resolution advisory.

NORMAL PROCEDURES
Compliance with a TCAS [0 resolution advisory (RAO is
necessary unless the pilot considers it unsafe to do so, or unless
the pilot has better information about the cause of the RA and can maintain
safe separation from a nearby aircraft, obvious TCAS [0 system failure,
etc.
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CAUTION: Once an RA has been issued, safe separation could be
compromised if current vertical speed is changed, except as
necessary to comply with the RA. This is because TCAS [
-to-TCAS [0 coordination may be in progress with the intruder
aircraft, and any change in vertical speed that does not comply
with the RA may negate the effectiveness of the other aircraft's
compliance with the RA

NOTE: The consequences of not following an RA may result in additional
RAs in which aural alert and visual annunciations may not agree
with each other.

The pilot should not initiate evasive maneuvers using information from
the traffic display only or on a traffic advisory (TA) only without visually
sighting the traffic.
(4 O0000000D00O Aircraft Operating Manualll
oo otdodoooooooooogao
oo ododoooooooooododon
OO000ooooo
[0 Operating Limitations
Pilot 0 00O OO Resolution advisory (RAU DD ODODOOOOOOOO
doogATCOUO0O0bDoonooooooooooooooa
O  Non-Normal Maneuvers
0000 Traffic Advisory(TA)O O O O O Resolution Advisory(RAL [

giodododoooooonoodogododod

NoteO 0D OO DO OO Stick Shaker D 0O OO OO Initial Buffetd 00O
OO0O0O0O0D0O000 Approach to Stall RecoveryO OO QOO QOO
0o

NoteO OO O OO O High Speed Buffet 0 D OO OO0 OO O Buffet O O
0000000000000 PitchForceODOODOOOOODOODO
000

For O O O except CLIMB RA in Landing Configuration) :

00 g
00000000000 Autopilot [
Disengage O ORA O DOODODODOOOO
O PitchO O Thrust O OO 000
000000000000 oobobooooooooooogcalioon

- 65 -



(5) OO0 SUPPLEMENT
00O O SUPPLEMENT Procedures and Techniques [0 Warning System[]
ool oo oooooooogggg
oo@o)
(0 Autopilot 0 Disengage O O O
00000000 Pitch Guidance Command O O O Airplane Symbol O
RedLine0OOODODOODOOOOOOOOOOO
oot ooouoodnoooooogn
O0000OCockpitO OO Crew O O” Clear of Conflict” O Announce
O00000OTraffic OO0 00000 0OOOODOOOOOOOOOOO
0o
0000000000000 0OO00DbO00OO00bOOoOooDDOOon
0000000000000 0ODOO00bOO0O0DbOO0o0oDOoOooDoOOoDO
godododoooooooooonogogao
0000000000000 0OTCAS Vertical Guidance on PFDO [0 0 O
O00000000d00ooooooooooooooooooooon
oood
O00o0o0o000o0o0ooooooboooOood Vertical Guidance O
0000 Coordinate 0 00 0 O

2.14.1.4 DODOO
(1) OO SUPPLEMENT OO Operations Order0 D 0000000 OOOOO0O
00
() 0oOoogooog
dddooooooooooooood@o)
oo oood
Flight Crew O TCASO Resolution Advisory (RA) OO0 OO0 QOd
O000000O0OOoATCOOO0O0OO0oO0ooooooooooooog
RN
oo oood
RAODOOODO0ODOODOOODOOODOOPiIlctDOODDOODODOOO
O00OOTCASO SystemJ OO DOORAODDDOOODODOPIIotODDODOO
oot ooooooddnooooood
0O O TCASO Resolution Advisory (RA) DO O OOOOOOOOO

- 66 -



gbgbgrAUO0O0O0OnDorRADODODOLOODODLDODLODOOO
0000000000000 0OO000oobOoOoO0oOoooooo
TCASO -TCASO Coordinationd 000000000 OODOODO
0dorRAODOOOOOOODOOOOOUOOOORALDON
godododooooooboooooogao
NoteORAO OO DOODOODODOODOODOODOODOODOOOODORAD
OO00oO00oOooood
gotdodoobooooooboonouodouodod
000000 "SEE-AND-AVOID" OO O0O0OODO Radard O OO0
OBackupO O OO OO0
(3 000000 OOooo
gododoooooooooooad
ODO00O000000
0000000000000 0000DOOdSmecthDODOOODOODOO
0o
OO00OTraffic Displayl D 00000000000 OOOO
0 (1) Maneuver 0O O OO OOOOOAutopilot 0O Disengage O
00000 FD O Pitch Command OO O O0OO0OODOO0O
(4) OO0O0OO0O00O SUPPLEMENTO O O[O
OO0O00don0 SUPPLEMENT DO O OOOOOOOOOO
OOooooo
00000
Oo000ooooodAdODnnDog TCAS-1 DOOHyooooono
OO0O0OO0O0O Mode-S Transponder OO0 OO0 OOOOOOOO
0000000000000 DOO0DbOO0ODOO0DOO0obOOooDOooDOooDon
goouogogo
0000000 Operationd OO OO
b. OO00OODODODO
0000000 DbOO0O00OO0oOoo0DDbOOoOooooooOo/go
Disengagel 0 DO OOOOOOODODOOOO
OoooOOTraffic DisplayD 0000000000 OoOoon
OO000D00DOO0OD0O0ODOO0O0oDOOoooOOoooooag
Vertical Rate0 00D O0D0OO0OOOODOOO

- 67 -



2.14.1.5 000000000
0000000000 OO0 00000000 0 000000000000
0000000000000 00000000000000000000000
000
0000000000000 0000000@O0000000000)00
00000000000 00000000
00000000 O00000on
00000000000 000000000000000000000
00000000000 0000000000000000000000
000000000000000000000000000000000
ooooooooO
0 00000000000000000000000
0 0000000000000 000000000000000000
00000000000000000
0000000000000 0000000000000000000000
0000000000000 00000000000000000000000
0000000000000 0000000000000000000000
oooood
() 000000000000 000000
00000000000000000000000000000
000000000000 00000000000000000000
000000000000 00000000000000000000
N0000000000000000000000000000000
oooo
() 0000
0000000000 000000000000000000000
N0000000000000000000000000000000
000000000000 00000000000000000000
00O000O000o0o0oO

2.14.1.6 OOOOO
OooboOboooooooobobbbbooooooooobbbooooog)
gooouobooobobbobbboodooooouoooooobbbbboogo
gouboogbobooobbooobooooboobboobboobboobogon
gubddbboobobobbooboobboobboOn  OAIR CARRIER OPERATIONAL

- 68 -



APPROVAL AND USE OF TCAS U0 OO UODOOUOOUOOLOOoOoobDoon
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O0O00000D0 11. TCAS OPERATIONAL USE 00 0O c.0 The Potential
Consequences of Improperly Maneuvering the Aircraft in Response to an RA
Include:lI0 0000000 OOOOOOO
(3) ATC may not know when TCAS issues RA's. It is possible for ATC to
unknowingly issue instructions that are contrary (opposite) to the TCAS RA
indications. Safe vertical separation may be lost during TCAS coordination
when one aircraft maneuvers opposite the vertical direction indicated by
TCAS and the other aircraft maneuvers as indicated by TCAS.

As a result, both aircraft may experience excessive altitude excursions in
"vertical chase" scenarios due to the aircraft maneuvering in the same vertical
direction.

Accordingly, during an RA, do not maneuver contrary to the RA based on
ATC instructions.
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(5) The non flying pilot should advise the pilot flying when there is a deviation
from the vertical flightpath indicated by TCAS. The non flying pilot, and any
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onboard observers, also, will assist in the visual search for the intruder, and
continue to cross-check the TCAS displayed information with other available
traffic information to ensure the RA response is being flown correctly.

(10) 0OO0. In responding to a TCAS RA that directs a deviation from assigned
altitude, communicate with ATC as soon as practicable after responding to the
RA.
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Useof 0ODOO0OOD0ODOODOODOOOOODOODODOODOODOODOO

An operator shall establish procedures to ensure that:

(@) When ACAS is installed and serviceable, it shall be used in flight in a
mode that enables Resolution Advisories (RA) to be produced unless to
do so would not be appropriate for conditions existing at the time.

(b) When undue proximity to another aircraft (RA) is detected by ACAS,
the commander or the pilot to whom conduct of the flight has been
delegated shall ensure that corrective action is initiated immediately to
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establish safe separation unless the intruder has been visually identified
and has been determined not to be a threat.
oood
gododooodooooboonouodododod
() DO0O0O0O0ooooooooooooooooDoooooooon
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6.2.2 Pilots are to initiate the required manoeuvre immediately, adjusting
flight path, aircraft power and trim accordingly. Crew members not
involved in executing this manoeuvre should confirm that the sky ahead
is clear of other traffic and continue the visual search for the established
threat. They are to inform ATC as soon as possible of any deviation
from an air traffic control clearance.
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6.2.4 Manoeuvers should never be made in a direction opposite to that
given in an RA; this is because the sense may have been determined
following an exchange of data with the established threat. For this

reason;
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(@ RAs may be disregarded only when pilots visually identify the
potentially conflicting traffic and decide that no deviation from the
current flight path is needed.

(b) If pilots receive simultaneously an instruction to manoeuvre from ATC
and an RA, and both conflict, the advice given by ACAS should be
followed.
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Controller Training Programs
While controllers do not use TCAS[, they need to be aware of its
presence, capabilities, and limitations while performing their
responsibilities. The controller training should be similar to the classroom
training provided to pilots, but supplemented with material that
demonstrates advisories that have had both positive and negative impacts
on the control and traffic situation.
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oooOond
(O:0:0)
15:42:12~16

15:42:17~20

15:44:33~35
15:44:37~39

15:45:25~30

15:45:31~34
15:45:35~39

15:45:40~44

15:46:38~40

15:46:41~45

g
ATCt

JAL907

ATCt
JAL907

ATCt

JAL907
ATCt

JAL907

ATCt

JAL907

i i
Japan air niner zero seven, fly heading two four zero for vector
to Yaizu.

Japan air niner zero seven, heading two four zero.

Japan air niner zero seven, proceed direct Yaizu.

Japan air niner zero seven, direct Yaizu.

Japan air niner zero seven, maintain flight level three five zero
until further advised.

Japan air niner zero seven, comfirm altitude, please.

Japan air niner zero seven, maintain flight level three five zero
until further advised.

Japan air niner zero seven flight level three five 00 three five
zero.

Japan air niner zero seven, climb and maintain flight level
three niner zero.

Japan air niner zero seven, climb and maintain flight level

three nine zero.

15:47:020 1556280 000000 ooOO

15:47: 02

ATCt

American one five seven, descend and maintain flight level

three five zero, due to traffic.
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15:47: 14
15:47: 18
15:47: 56
15:48: 08

15:48: 12
15:48:14~17

15:48:18~20
15:48:21

15:48: 26
15:48: 37

15:48:44

15:48:49

15:48:56

15:49:00

15:49:03
15:49:10

15:49:14
15:49:19
15:49:33

15:49:38
15:49:42

15:49:47
15:49:51
15:50:08

JAL952
ATCt
ATCt
ATCt

JAL952
JAL958

ATCt
JAS296

ATCt
AAL157

ATCt

AAL157

ACCt

ANAGS8

ACCt
ACCt

JAS312
ACCt
ACCt

ANAS565
JAS346

ACCt
JAS346
ACCt

Tokyo, Japanair nine five two, request direct VENUS.

Japanair niner five two, stand by your request.

American one five seven, Tokyo control.

Japanair nine five two, contact Narita approach, one two five

decimal eight, request again please.

Roger.

Tokyo control, Japan air nine five eight, flight level three seven
zero.

Japan air niner five eight, Tokyo control, roger.

Tokyo control, Airsystem two niner six, flight level two three
zero.

Airsystem two niner six, Tokyo control, roger.

Good afternoon, Tokyo, American one five seven, flight level

three nine zero.

American one five seven, Tokyo control, descend and maintain
flight level three five zero, due to traffic.

Descend to flight level three five zero, due to traffic, leaving
flight level three nine zero, American one five seven.

Allnippon six five eight, resume normal speed, contact Tokyo
approach one one niner decimal one.

Allnippon six five eight, normal speed, one one nine decimal
one, good day.

Good day.

Airsystem three one two, contact Tokyo approach one one niner
decimal one.

One one nine one, Airsystem three one two, good day.

Good day.

Allnippon five six five, contact Tokyo control one three three
decimal five.

One three three decimal five, Allnippon five six five.

Tokyo control, Airsystem three four six, now reaching flight
level two five zero, request further low.

Airsystem three four six 000 stand by.

Roger, request two one zero, stand by.

Airsystem two niner six, confirm, requesting lower altitude ?
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15:50:14
15:50:17
15:50:19
15:50:25
15:50:38

15:50:42

15:50:52

15:50:58
15:51:08
15:51:12
15:51:15

15:51:19
15:51:23

15:51:29
15:51:51

15:51:54
15:52:28
15:52:34
15:53:02
15:53:09
15:53:15
15:53:18

15:53:24
15:53:52

15:53:56

15:54:22~25

JAS296
ACCt
JAS552
ACCt
ACCt

JAS346

ACCt

JAS174
ACCt
JAS346
ACCt

JAS346
ACCt

JAS296
ACCt

JAS552
JAS206
ACCt
VVJIT036
ACCt
VVJITO036
ACCt

VVJITO036
SKYO006

ACCt
g
ATCt

Airsystem two nine six, negative.

Airsystem two niner six, roger.

Tokyo control, Airsystem five five two, leaving two one zero.

Airsystem five five two, roger.

Airsystem three four six, descend and maintain flight level two
one zero.

Airsystem three four six, leaving two five zero for two one zero,
thank you.

Airsystem one seven four, descend and maintain flight level one
six zero, cross Spens at flight level one six zero.

Airsystem one seven four, descend cross Spens one Six zero.

Airsystem three four six, say speed.

Airsystem three four six, indicate three one zero knots.

Airsystem three four six, roger, maintain present speed or
greater for spacing.

Airsystem three four six, maintain present speed or greater.

Airsystem two niner six, maintain speed two eight zero knots or
less for spacing.

Airsystem two nine six, maintain two eight zero or less.

Airsystem five five two, contact Tokyo approach, one one niner
decimal one.

Airsystem five five two, Tokyo approach one one nine one.

Tokyo control, Airsystem two zero six, two five zero.

Airsystem two zero six, Tokyo control, roger.

Tokyo, Navy juliet tango zero three six.

Navy juliet 000 , Navy juliet tango zero three six, 000 go ahead.

Er just wonder, confirm er routing after Oshima.

Navy juliet tango zero three six, after Oshima proceed direct to
000 Yankee Uniform then direct.

Roger, after Oshima, Yankee Uniform and direct, thank you.

Tokyo control, Skymark zero zero six, maintain flight level
three seven zero.

Skymark zero zero six, Tokyo control, roger.
gooooooooo

Hem. Japan air niner zero seven, corre 000 Disregard.
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15:54:27~32

15:54:33~38

15:54:38~41
15:54:49~52

15:54:55~57
15:55:02~05

15:55:21~27

15:55:29~30
15:55:32~35
15:55:36~37
15:55:47~48
15:55:58
~56:17

15:56:17~19
15:56:21~24

15:56:25~28

ATCt

JAL907

ATCt

ATCt

ATCs
ATCs

JAL958

ATCs
JAL907
ATCs

?

JAL958

ATCs
ATCs

JAL907

Japan air niner zero seven, descend and maintain flight level
three five zero, begin descent due to traffic.

Japan air niner zero seven, descend and maintain flight level
three five zero, 000 traffic insight.
climb 000climb 000climb. (54:35~38, RA sound in back ground)

Anair niner five eight, fly heading one three zero for spacing.

Japan air niner five eight, fly heading one tOOone four zero for
spacing.

Japan air niner five seven, begin descent.

Japan air niner zero seven, climb and maintain flight level
three niner zero.

Tokyo control, we have er RA er actuated now descending and
er climbing again.

Japan air niner zero 00 eight, roger.

Japan air niner zero seven, clear of traffic.

Niner zero seven, roger.

" 0pog

Er Tokyo control, Japan air nine five eight, we have a 000 er
now er climbing to flight level three seven zero and we have RA,
descend RA at three seven zero and we observe er Boeing seven
four seven reaching from our left side and there also descend
away er climb to flight level three seven zero, now leaving three
five five.

Japan air niner zero eight, roger.

Japan air niner zero seven, now climb and maintain flight level
three niner zero.

Japan air niner zero seven, climb and maintain flight level

three nine zero.

goobbbobboouooooobbobobboodd

15:56:56~58
15:57:01~05

15:57:06~09

JAL958
ATCs

JAL958

Tokyo control, Japan air nine five eight, request descent.

Japan air niner five eight, descend and maintain flight level
two three, er correction, two five zero.

Japan air nine five eight, er descend and maintain two five

Zero.
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15:59:15~17
15:59:18~21
15:59:22~40

15:59:41~43

16:02:06~10

16:02:11~14

JAL907
ATC
JAL907

ATC

ATC

JAL907

Tokyo control, Japan air nine zero seven.

Japan air niner zero seven, Tokyo control, rogerigo ahead.
Er000 Japan air nine zero seven,0 00000000000 0OO
gooooobboooobooooobouoooboboooobooon
gooooobboooobooooobouoooboboooobooon
gogooooooooboboob oo oggooooo

Japan air niner zero seven, roger. D OO0 OO O0OO0O

Japan air niner zero seven, contact Tokyo control one three
three decimal five.
Er, contact Tokyo control one three three decimal five, Japan

air niner zero seven.
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3.1 GENERAL

3.1.1 The information provided by airborne collision avoidance system (ACAS)
is intended to assist pilots in the safe operation of aircraft.

3.1.2 Nothing in the procedures specified in 3.2 hereunder shall prevent
pilots-in-command from exercising their best judgement and full authority in the
choice of the best course of action to resolve a traffic conflict.

3.2 USE OF ACAS INDICATIONS

ACAS indications are intended to assist the pilots in the active search for, and
visual acquisition of, the conflicting traffic, and the avoidance of potential
collisions. The indications generated by ACAS shall be used by pilots in
conformity with the following safety considerations:

a) pilots shall not manoeuvre their aircraft in response to traffic advisories

only;

Note 1.[] Traffic advisories are intended to assist in visual
acquisition of conflicting traffic and to alert the pilot to the possibility of
a resolution aavisory.

Note 2.[] The above restrictions in the use of traffic advisories is due
to the limited bearing accuracy and to the difficulty in interpreting
altitude rate from displayed traffic information.

b) in the event of a resolution advisory to alter the flight path, the search for
the conflicting traffic shall include a visual scan of the airspace into
which own ACAS aircraft might manoeuvre;

c) the alteration of the flight path shall be limited to the minimum extent
necessary to comply with the resolution advisories;

d) pilots who deviate from an air traffic control instruction or clearance in
response to a resolution advisory shall promptly return to the terms of
that instruction or clearance when the conflict is resolved and shall notify
the appropriate ATC unit as soon as practicable, of the deviation,
including its direction and when the deviation has ended.

Note.[] The phraseology to be used for the notification of manoeuvres

in response to a resolution advisory is contained in the PANS-ATM
(Doc 4444), Chapter 12.
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19.1 The procedures to be applied for the provision of air traffic
services to aircraft equipped with ACAS shall be identical to those
applicable to non-ACAS equipped aircraft. In particular, the
prevention of collisions, the establishment of appropriate separation
and the information which might be provided in relation to
conflicting traffic and to possible avoiding action shall conform with
the normal ATS procedures and shall exclude consideration of
aircraft capabilities dependent on ACAS equipment.

19.2 When a pilot reports a manoeuvre induced by an ACAS
resolution advisory, the controller shall not attempt to modify the
aircraft flight path until the pilot reports returning to the terms of
the current air traffic control instruction or clearance but shall

provide traffic information as appropriate.

Note 1.[1 The ACAS capability of an aircraft will not normally be
known to air traffic controllers.

Note 2.[] Operating procedures for use of ACAS are contained in
PANS-OPS(Doc 8168), Volume [, Part [1, Chapter 3.

Note 3.[1 The phraseology to be used by controllers and pilots is
contained in Part [], 3.1.2.

- 235 -



(2 D000 DODODOUODOO ObOD Phraseologies 3.1.2 DO0OOOO
gdgoobbobbooooooad

Circumstances

Phraseologies

...after modifying vertical speed to comply
with an ACAS resolution advisory

(Pilot and controller interchange)

..ater  ACAS "Clear of Conflict" is
annunciated

(Pilot and controller interchange)

...after the response to an ACAS resolution
advisory is completed

(Pilot and controller interchange)

...after returning to clearance dafter
responding to an ACAS resolution advisory

(Pilot and controller interchange)

...when unable to comply with a clearance
because of an ACAS resolution advisory

(Pilot and controller interchange)

*TCAS CLIMB(or DESCENT)O

(acknowledgement);

*RETURNING TO (assigned clearance);

(acknowledgement) (or alternative instructions)

*TCAS CLIMB (or DESCENT), RETURNING TO
(assigned clearance)(

(acknowledgement) (or alternative instructions)

*TCAS CLIMB(or DESCENT),
COMPLETED (assigned clearance) RESUMED;

(acknowledgement) (or alternative instructions)
*UNABLE TO COMPLY, TCAS RESOLUTION
ADVISORY D

(acknowledgement) .

*Denotes pilot transmission.
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