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AERfiacsrzsiE 2F e (Accident Investigator Recorder meeting,
AIR) 1A 8 A 12 & 14 BIEW B RATERERIT - g TEEREVEEE - 49
30 fir & BBUN SRR A AL 2 RATAC Sk as a0 & B HE - MERE WG » =
EREE ¢ SEFEE RN - BAT 370 fiDHEE - HIERRMUMFRTZE
HBHGHE - THFEREEEME T BNz BN ENER - DUCH—URRT
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TU- 154 SEEFHA © TAWS B FMS figss JFZ T SCAAL
FFF GPS Mt ~ GPS TIREFEMEEL 2 i h b H7s ITSB
TRy = M ATSB

08/13 P A 5 BRI S EHEY FE R B ASC

[CAO TRFTIACFREREE SR T A/ NH AT fE e SN ATSB

AATBS /144 Hr iz AATBS
T RN AEERATEC Bk as Th 0 7 HKCAD
CRT 900 =z 512wps FRMTEFHEE HIZEK TSB
TEAM #47 CVR ERHE M -EERET JA[E BEA
Wiy B EOR A E S R EEHT TAC
CVR NA BTk JA[E BEA
Wi S AT 2 SRR A E JA[E BEA
hiar glideslope A =M far 5 DSB
CVR &k} e A T [ 8 ASC

08/14 TAE A\ &)%Y FADEC 3%/ {= 5% BFU
CS100 Hretac #5238 FAS000 Z:51) HI1EK TSB
EAEE AS360 B Honeywell B4 6021 40 5% 25 JZ:[E4 BEA
ety [ S RASE SR e E[IJE NTSC
M 370 fipt s M ATSB
1GHATZE GE 222 SEHURFAC Bk eafial EE ASC
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A B S Y O R oy Ry T ¢ I ZE B AR B TU- 154 JREERE - A
MH 370 (R ~ ICAO TRATAC ka8 R LAF/ N ~ o 2URFTEC Bk 28
FAS000 N&K - K JEAERE S 40 ok as iR A BHRR S -

3.1 KRZEEEERREHRE

2010 - 4 H 10 H » JZHIZEE—42 TU- 154N T 158D 2 (g i
PBEREHT e VSRR BRI TR - 1 Bl 8 AtReH N B R 89 % - SR HIHE © Y
BRAE R E R ~ IR RTAEEL « RN R R RIS m B - AP
ERHERERBR 10 BEL SR (Zbrodnia Katynska) o SHUE HEMT
FHRFE] 1056 BF > SZAETITEERE T vl i 12 P B iRr BR B - 1 LR A R B S SO -

Z B O REEHERT BT U 1L 74T 1.5 A H » BIFARTE - EREY
50 ARZE 200 AR - BEHESRCFMER R - B EEH A Y A%

SRS ST v S o B RAAVE RS TEIR TS - 2%
FIELEETR » TAZE 2 TOES AT 85 A Y -

2 BHUARHU B2 Ei I A Z B g H (State Commission of Aircraft
Accident Investigation » SCAAD)FH - Hk&ZEHT TAC ~ 2] BFU K 35E( NTSB
B2 BEHE - SCAAL P& S5 A SR E R R RIRATAH B REE RS R
NRAE NS R R (R NS (Minimum Descent Altitude) AN » SREH
S FF T S TR BT 5 RE TR - ARy T R B i Aot 3
BLiGHIREE AR R - SRt ARG AE I G I 2 R B IR -

RENFHERM T EA =R - ARBIRATAC 5 a5 sd S s fE][E)20 ~ 4833
I HO I R R 5 2% (Terrain Awareness and Warning System > TAWS) f#

I\

8 DU EERRIE HERS (Flight Management Computer » FMC) fi#:E - 5F
3.1-1 R 3.1-2 o eZBIMERTEE RS TR B it > XA WE PMC K TAWS $EEE
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Figure 3.7 Close-up of CPU Board Medification to U20 Chip

Figure 310 Top of CPU Board Serfal Number 9905170 Figure 3.9 Top of NCU Serlal Number 1877
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Table 3|3 Timeline of Events 33 thrnughl.is

Track Rate

0.067435 deg/sec

TAWS was using the straight alert envelope

Terr Conflict Latimde

54825680 deg

Verified correct for the current position.

- = | Event # 36 1
Time Event# | Event Notes Parameter Vil ]
(UTC) Alert Time (HMS) 06:40.36
~ Alert ROC_WARNING
05:27:11 | 33 TAKEOFF ‘Ground-to-air transition. The recorded Alerts _ 0 The only active alert is ROC_WARNING
origin airport was EPWA. rresem Poul :"3‘:::::,:
06:40:03 | 34 ALERT ROC_CAUTION FLTA (Forward Looking Terrain %ﬂ‘:ﬁ f\l;"m!
Alert) Caution alert event R,::l‘io M'::“;
06:40:29 | 35 ALERT ROC_CAUTION FLTA (Forward Looking Terrain Sk Rate
@ “Tosure Rate
Alert) Caution alert event r
06:40:36 | 36 ALERT ROC_WARNING FLTA (Forward Looking Terrain Tme Airspeed 149.000000 kts
- Alert) Warning alert event recorded Indicated Airspeed 150.750000 kts
= 2 Maneuver Distance 40.719994 Verified correct for current sink rare
06:40:43 | 37 ALERT ROC WARNING FLTA (Forward Looking Terrain Pilot Reaction Distance 50444838 Verified cormect for current sink rate
= i » Track Rate 0.034652 degisec TAWS was using the straight alert envelope
Alert) Warning alert event Lammu 54525639 des Verified comect for the curvent position,
405 3 i b0 ) d 32074702 deg [=] altitude, wack, groundspeed, EPU, ROC.
405 38 ) 2roun
06:40:59 | 38 LANDING e il Ter Conflict Elc\n[len 754.503200 ft ] mansuver distanes, pilot reastion distance,
i = > i o - Sy database
vent # 34 0
Parameter Value AL — L") Eveni 7 37 -,-
i -4 3003 Val - —voTer—"
Alert Time (HM:S) 06:40:03 _ Alert Time GI3E5) e
Alert ROC_CAUTION Al TERRAIN_IMPACT WARNING
Alerts 0x00002000 The only active alert is ROC_CAUTION Alerrs 000200040 There are
Present Position Latitude | 34.826754 deg e
Present Position Longitude | 32.125595 de Presant Position Lamoah Sasssas den -
Airplane Ahirude 1050.053887 Present Position L itude | 32073911 deg
Baro Allitede 1050.000000 Aiplaas Alre EEL LSO
o Alli 59,3125 aro Altin
R‘.mfo Aliinude 1159.3 ':' 00 - Radio Alfifude 0000 ft
Sink Rate -1440.873006 fUmin et Y
Closure Rate -398.302534 f/min Closure Fate 173677 fmin
‘Groundspeed 77.750000 kis [<]
True Airspeed 161.687500 kts Dot
- - Indicated Airspec
Indicated Airspeed 160.812500 ks _ Maneuver Distance Verified correct for current sink rate
Maneuver Distance 36.913326 ft Verified correct for current sink rate Pilot Reaction Distance Verified correct for current sink rate
Pilot Reaction Distance 48.029102 ft Verified correct for current sink rate Track Rate TAWS was uring the susight slet emveiope

Tesr Contlict Latitude

Terr Contlict Longitude

Temr Conflict Elevation

Verified et for the evrrent position.
: groundspeed. EPU. ROC.
maneuver distance. pilot reaction distance.

Ter Conflict Longitude 32.099149 deg altitude, wack. groundspeed. EPU, ROC, and terrain database
Ter Conflict Elevation 754.593200 ft maneuver distance, pilot reaction distance, i Fremi s 18 _i
and terrain database i

Parameter Value I

Alert Record Type LANDING Air-to-ground transition

Alert Date (MD/Y) 041072010

Alert Time (H:M:S) 06:40:59

Present Position Latitude | $4.825022 deg

Present Position Longitude

32.054838 deg

Airplane Altiude 670.291288 ft

Baro Altide 671.000000 &t

Radio Altiude 41.562500 ft

Sink Rate 394352188 ft/min

Closure Rate 705.096987 ft/min

G d: d 1 5000 kts

True Airspeed 137.312500 kts

Indicated Airspeed 139.437500 kis

Flaps n Landing 1 Flaps in landing position
Gear Down 1 Gear down
On Ground 1 Om groumd
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3.41-4 TU-154M & TAWS SC8% 2 &8 AR S ATBRAC %

Table J-tISu'ia] Number 281 System Slatusl
Furxmater, Yulug Rurwe Dt Table 3-11 Serial Number 281 Cros: e FMS Inputs
Das 10 Aprl 2010 DAY WRRCIIC 00 63
GMT 06:41:02 ;El"\fk Doﬁ?c‘:.‘c‘ "BEO??-“W SDFE Parameter Value Raw Data
System Postion N 54:49.483 E 032:03.161 SYSLAT 0000DO3A. 26 FC 89 47 GMT 96410 DUGMT S00CSDS 0190 40 FC
SYSLON 0000DO3E 16 CB 03 2D Date Day =10 DUDATE $000CSDC 08 10 40 FD
Alide ER ALTINFEET GO0OC EEC 6 00 00 2F Moath = 4
‘Alirude 1 second ago [ PREVALTINFEET CODOCSAS 00 00 00 T8 Year = 10
Derved Vertical Speed 2374 foman DERIVEDVS TOOOEFLA F6 BY 2E 95 FMST Status. “Airbome Mode, FMS278 O00CGES 0D 8000 FD
feomputed by FMS based Flight plan available for cross fill
ou altitude change) Approach Mods not active.
Flieci DoVl | "eech FRERIVEDS WOERISTRARE FMSI Position N 34:49.491 3 T000DABA 26 FC %000 16 CB 00 00
(Derived Vertical Spesd E032:03.157
with 4 second lag filter) Heading No Computed Data DUFLG BODOCEDO 00 13
True Air Speed 75281 m's (14245 kas) TAS 0000CSSE 12 852 Last known heading value was 264.8° DUHDG 0000CSE4 BC 4D 00 00
Tndicated Air Spesd LS ki 1AS D000CISH 05 AA Selested Heading No Computed Data XIN_SEL_HDG 00132AD0 2046 00 FF
SW‘""‘f_Dlm_ 7L 60:‘3:!“ {13920 kas) 2‘5_“_“ mmslé Err e asilic; Frequegey No Compured Darg XFILL_FAC_FREQ 00108148 00 00
Systens Velosity 291 ms ovs 3 T = 3
WE9.2235 m's SYSVELE 00DODOS2 FFBA C6CS e Air Speed 127k ILISTAS _ 0000CTES 60 FE 20 FE
True Track Angle I3 3 GOWCIES B3 5§ ressure Altinde ILLSALT203 0000C770 60 11 ES FE
“Magnetic Heading Not Va HDGSRC SORICTEC 0000 aro-Cormested Allitude FILLSALT204 0000CT7S 60 11 ES FE
Last known heading valug was 267.1° HDG 2000CE34 BD ED tatic Air Tempesature FILLSSA’ 0000CTS0 60 04 00 FE
Magnetic Vanation ET61° MAGVAR O000CIED 05 6A
Wind Mot Valid (Note: This is expected because | _WMAG O000CIES 51 D6
there is lows of heading. which is necessary WANG OOMCIEA 1210
for computation of winds )
Static Air Temperature [Hd SAT 0O0OCESD 00 00
Active From Waypoint Flight Plan Leg sumber 19 26FD 3200 16 DB 84 00
LN 54:49.7 E 03208 6
(DRL is a user=defined waypoint )
Table Lilsmn] Number 281 Lateral Flight Plan
Leg No. | Path Ternmnator -
1 Initial Fix EPWA ‘Warsaw Frederic Chopin Airport | Table 3-17 Key Press History |
2 Course 291° D289C RW29.BAMS1G Departure [Mode | Field [ Page | Kev [ Crew Action Result ]
3 Course 291° 1000 fi Aliitude | RW29 BAMS1G Departure On the FPL page. pressed the | Displayed information about the cursored
4 Heading 339° Intercept next leg | RW29. BAMS1G Departure FPL |43 1 R2 INFO key. Waypoint.
5 | Course 309° Overfly WAT06 | RW29.BAMS1G Departure
o Direct WATOS RW29 BAMSIG Departure Mode | Ficld | Page | Key | Crew Action Result _
7 Track WA3T2 RW?29 BAMSIG Departure wor - 0 oL on rhed“Ey]:;Ll:NFO page. ﬁ_e;um:(l from the INFO page to the
n T S i 255 pressed the ey, ight plan page.
L Track B'\'“?n RW29 BAMSIG Deparcure On the FPL page. pressed the Showed the next page of the flight plan.
2 | Toack ASLUX FPL | 235 |1 NEXT | NEXT key
10 Track TOXAR On the FPL page, brought the
11 Track RUDKA cursor over the 5th position
12 Track GOVIK FPL | 255 |1 LS the page.
13 “Track MNS Minsk-2 VOR DME gt j: : RD
14 Track BERIS =
15 ka SODKO BRLE L
5 Tac] Started 1o insert waypoint
|16 | Track ASKIL FPL |43 |1 ENTER | "DRL" into the flight plan.
17 Track DRLI User-defined N 54:49.30 E 031:57.00 Completed nsertion of User-defined waypoint "DRL” is inserted
18 Track 10XUB waypoint "DRL" into the flight | into the active flight plan.
19 Track DRL WPT |16 |0 ENTER | plan. o
20 | Track XUBS User-defined N 54:49.50 E 032:01.60
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3.2 M 370 E=FEEREHE

2014 £ 3 H 8 H&JCHFHE] 0043 B - BRI nefiiize A= —28 ¥ 777-2H6ER
RS (BFEAE SE RS R0 TR0 OM-MRO) » ST B R Pe o o5 P o &8 v B AL s & 11
B DERSRES MH370 © 49 0122 B » sxMAEMAREE S AR PE St o0l o) R A

THAMUE LRSI 4G - M R IE 12 A N B 227 40R%E - SRE A
& 14 HHZ > HUPEFERE BT - 125 RENISBIIHHREE -

/]
—

[ 3.2-1 Inmarsat 3F1 &2 K MH37 i3t 7 ROVHE F-aR5E RO e
TRIBEARVEEE AN 5 H s dsd - a2 I EOREUE i B9 40
(Aircraft Communication Addressing and Reporting System  ACARS) 4
0106:43 HHE EEE 35,000 'R 5 RARBEEREEHIE MH370 & 0121:13 K
=% 35,000 IR (fiZ A RiRE IGART FYaT) » RS EEE 94K R 28 (FRIE] MH370 (=]
PHE I (= TS0 B » A f%(HIF] MH370 £ 0218 BF < FLHART » HE2k



PELafZE AR H O Y 0239 B2 0240 B - k2 0714 BFZ 0715 BFE A H
R BEEEEL MH370 8N - % i 2 SRS A RIFE - 0530 B » FE2RPgno @i
FRIRE S - REFEEEBEIZS ARG TE(TIRY - AT EEAT
ZERHEBEEE 2R o B - F IR ERPR BATIAH AR (1CAO) KiE ERFT SR HiE 30 70
RSN - AR BUR AT RIS 4 /N A BT A IHE - TEXX
JEEBHREE

3 H 10 H » 4B Inmarsat 2B {EAFHRM—0r MA370 BAEIREE 22—
B Inmarsat 3F1 P EAVETERFTCER (handshaking ping) » 255 7 FIEFERHE
Syl Ry dbiFE 0228 BF ~ 0341 BF ~ 0441 BF ~ 0541 BF ~ 0641 BF ~ 0811 Kf ~
0819 Ff - Hrig 0741 WrAVHE TR AT T 2 Entice R e - 20
B R R A E B TR RHY R IR B N 11 70 > AR 0811 By
ok - 0819 HFHVHE T-ERFR 408k 008 /5 7 WREEMTE (Tth Arc of South
Track) > AAKE 2 SREEEMEAYET PECA ZHAVERSE - 558 3.2-1 - & 7
TERIEIT A BRIk ~ 3F1 8 e MH370 Z AR TR SR Ak & E
f%(Burst Timing Offset > BTO)ATETE A » &KELE ACARS 7 E &5 » BTO Y
BRGNS fy 10 NEPEHEIE - B 3.2-2 % B SRR S AR ARy
AESE MUY -

Bt 370 F—PEEoKmE = OB TR BN EEZ2F( Australian
Maritime Safety Authority > AMSA)F & > $THAE AL 3 H 18 HE 4 H
28 H - #HmEREMEE Inmarsat #EBEAFENONHRE HEESZFE
A W% Inmarsat 3F1 Y 7 REIATE DARGRE SORPET TR (ESE - PLEAREM
i 89 ( Australian Transportation Safety Bureau » ATSB)JNIK &
BREERK MRS RHTDER 2 TIE o MEILPE R R —JERTIE - BT 370 28
—BEK = RoRAR B I 20 B2 B8 345 MO ROTdE - A RH
& 4,600,000 FI5AH -

Rt 370 55 IEREK M SR EEARERNEIE T - SITHIR AT 4

9



HSHZES A28 B - BMNBUF FSSECHE G — BRI REN (TPL-25) K H
FHAEEEOHIEE (AUV Bluefin-21) » TPL-25 s A/KEE 6,000 AR > SEAIHIAEL
B4 1 5 AUV Bluefin-21 £A7KZE 4,500 AR - BN T 25 /NEE > SEARRIAS A0
B 2 - BEPEEE TPL-25 238l 4 H 5 Hi 4 H 8 HERAE] 4 ZEElE e+
37.5KHZ 5% - {E3E/KEE 2,500 ARZE 2,800 AR -4 H 11 HZE 5 H 28 HI
[ > HIKE 30 I AUV Bluefin-21 2GR TRNREGFESE » K ME mRE
850 P HAE o HEFEELAFEI— AT -

\1

METHOD - BEST
MATCH PATHS Google earth

,{f“\‘~ ALTERNATE

&l 3.2-2 B 370 BY W REEHOHE Sy HTE

ZICEON ATSB R A - BT 370 55 =FEELA/K a2 Hr R i 2 &
ZEH (ATSB) 14 - BEEILEIfi22 L EH A /5 (AAIB/UK) ~ ERIEZ HEig i 2%
= (NTSB) ~ EBUN FH/AE ~ E Inmarsat FEFHEAE  HENBIFHRHS S
EBFS(DSTO) ~ FEARFEEE RA/E ~ M Thales FREATIAHR TAE/NH » STEAK TR
165 4 SR e b 48 FA AR R AT RAAS S5 - BT 370 25 = P B {H 48 & I (4
Inmarsat #{EHEINRERSE - S22EE - HidEE RIS REFKTE
FEFTEIE - & R = (HEIS sz FEENE SR 3,500 ARE
7,000 AR - F—IEmEELY 650 AH X 90 AH (EFNEE 60,000 EHARE)

10



FEEEL 1,400 AH X 150 AH (EIFNEE 252,000 F5AH) - F=EK
&%) 3,000 AH X 380 A (EINEE 1,175,000 FI7AH) » 5@ 3.2-2 A7
- B TOREEIRE FENT 447 97K MERE I, -

BN ATSB BRAHEIPRIZE (call for tender)sREfk &M E REEE R 6,000

TUREE (KT E Y 17 (80T) » 18RS Rt Fugro 2AH] » STHIR A 12 (&
H - IRIBEINE > Fugro 22 E] {8 A RIEFEAME ( Fugro Equator and Fugro
Discovery)MEEHY 8 H 6 HERIIEZE - i =FEEAK MEfEE - o HEMH
o BRI - SEE R PR ARERRE TR

MH370 FYSEEOBERH 5 B fi B (S SHI HL R BB — R > A T AR
T HAARFAIIHGE AR « 5980 - REIGRENT 447 BUEEHR - FHIES
B TAE/NH R B ER 5 B e L ER A G RAN I -« RAEEH 5 - 1R
Fugro A EIEEHHERZ - BUNETRELLIUANT 447 BHFFHEESEHEEEESE 4
PEEATI TAE (MRS T) » HES 5 BEHIITH TIE (LR ER) -

e e woTT Tt wrove nagre reyve o .y nr e negee w nove

INDIAN

OCEAN

‘ 2 - ; R MH70 Underwater Search Are Planning Map N

@ MBAITO Undenwater Samch Panang Areas " N
Avirabien e 200 whore et 1 Prorty sawn awa Bamprery A
v

P
o o
Secb et mage Arttvier Ben ety ant Tagans -
dutvele e ow g e g sevrnrcuesri a3 o sewn e -— Phroagearety

[l 3.2-3 BN ATSB AT AfEAT 370 55 = P& E R s i
11



3.3 ICAO TRTCskas HER LIE/NE

[P AT AR &R (1CAO) HYZE P fiiti TR B8 (ANO) Y 1993 4E[RIE R ILIRATAC B
SRES TA/E/N4H (Flight Recorders Panel) @ Y35 2 FEF—REH - HAI
& SEIEHE ¢ S5 NTSB ~ MM ATSB ~ fIZ=A TSB ~ 7AEd BEA ~ {8 BFU » f1E
CAAC ~ {7*BH CAA ~ FRATANSV » HAT - EESEBITIFA 7 HMEsRA T

® Feasibility of Airborne Image Recorders

#f ED-112A K2 ED-155 #17%E & ICAO Annex 6 Part I/11/111 MHRHZEES -

® Extend during CVR Recording

BORFEAESE T HUSR T IF T 2 /NIFIER Ry 50 /N > TREEET M A 15 /N
FElE 3.3-1 0 THESERURFHE K 2015 £ 3 H -

® Provisions for Lightweight Recording System

SEED-155 #1E K 1CAO Annex 6 Part 1/11/111 FHRHZEES - MHREEMSEHE
w10 fH > AgtyREEHENEEES -

® Recovering Flight Data After An Occurrence

NFE AF447 K MH370 - FEZETTER 3 H © FitBRFRSEN B
it ~ BB RATAC SR ES (B ED-112A &2 ED-155) ~ BERAUEIR S 4048 ULB K
AT $%ES ULB VB S G -

AR 447 AYEE 0 HAYR e 8RR 1CAO [BETER /NSRMTAVAEREZK T EfL G2
HIMHRBEIANE - RERA 37.5 kHz ULB WEMEae 2 90 K - Wiz estés
27— HERAANY ULB (8.8 kHz) EiMEFan 30 K » HFFREABG I m]H i
&) 6 /R -

RIFEFSAT 370 Bl » ICAO IX54F 5 H 12 H Rk 13 H AR RIRKRMIERITE:
VER G - FE T ER A A TAVERTER T ~ BeigPR A R EAth J R Rt 14 R SR
o 0 HAEHAB RIS T © (1) ICAO KIEIEBRIEHTRRI TR E R TIF
/N&H(Aircraft Tracking Task Force) o (2)[EPEMIZE 7 (International
Air Transport Association > TATA) K ERRIZEE R —EARIHRES Ty = 3)Gf Il 2K

12


http://zh.wikipedia.org/zh-tw/%E5%9C%8B%E9%9A%9B%E8%88%AA%E7%A9%BA%E9%81%8B%E8%BC%B8%E5%8D%94%E6%9C%83
http://en.wikipedia.org/wiki/International_Air_Transport_Association
http://en.wikipedia.org/wiki/International_Air_Transport_Association

EHHEMIATEIIFESEEE S o (3)ICAO R FE M~ (4 A FR i B ik iy BT R
B Rl -
o Guidance Material Relating to Flight Recorders

BRI Z EGEN RIS A T 588 TRATACBRes R IR EOK AL R
o RATACH s B LAE/ NHIERHREROT S F R BRI BT
(EE

® Developing of Flight Record Provisions for Unmanned
Aerial systems
R A BB RATE R 22058 - TRATAC #kas H R LI/ NHIEDHEEE
P S N\ sl B 22 TR AC Sk s T AR B B2 oK R S

® Future Flight Recorder Provisions
Bi4n Rz 787 (M GE Aviation 4CgkesPTOTAERYERE  2EMEEE g-
switch S -

3.3-1 ZE& CVR Skl [ B A B AR =
2014 £ 9 At skas B LR N ERaimER 2/ D E - EE G
Phas ~ IERIERESE Z4CHkas ZAC Rk [ ~ BRORGEN K BT - SRR

13



Cokas L EETES DU ~ BIE S AR ZIRFTEC srasAins - BBt TRATIAC
B ARIRHIAERE A -
ARG ERmEE K 21k AU &R E E -

3.4 FrTRMiacskes FAS000 g

IZ R TSB P& hie#i e L-3 A s prals 2 N —fOURMiAC ik &5
FAS000 #5112 fifad - LB H s 20 ST HTRREC I Ak ac s » (ERERK
& R L-3 AFE HATAT A 2 IRATAC #kas 72 I 5 e s i 2 (S A R N
k> HETJACHkE FA2100 2YGRHES LR ISE > £HBUE FAS000 Z514
#has o NIt TSB Z s SRR A2 EEI » SAlE ARG IETRIEARAAC 3%
aefRE A BN EIFYEHS -

IEEARJREE M (Bombardier) A T2 CS100 Z5Z A Fye% /A wI s f e #E —
HE—H -+ ANEZHHSHE S ES - s BT aala B - (HEEROR
1% DN Ty O 7 A5 B T B 2 400 B S5 B R = e M sy GTF (Geared Turbo
Fan) S¥EhH > PRHRCREH pEIR 2 SFBiE AT 15% - e R AT LBk
55 BN i BRBOM 22 th 2 A EE N B R AR (B737-600 ~ B737-700 B4
A318 ~ A319) BERERAIZ MY EEHAES - ZREEEREARAE H A TIE A st aa e 3%
Al T B R RV EE RSP (uncontained failure) » PRIIANEY
TSB fEEhd 1 HH#&

HIY CS100 FRENHEFCHS 1 SE4C #kas R L-3 A ElEc# Z FAS000 4C8kes -
Az [FRF 2 sk ks L AR —(#% = (599N P RBEEPE Embraer 27 B2 &
EE B ZE et A350) » Z AN (A SEHH AR M e A e a5
BEEEHEEA W] > TSB B2 L-3 A= UIAC & DRI E B AR 58 B RN
R MR - FAS000 Z410EE& FAS000 ~ FAS001 B2 FAS003 —=ik&4C$kas @ HA
FAS000 A & £ FAS001 B FAS003 4= A 2 i3 )% AU 5% ( pre-production

14



model) » EAEEA FA2100 £ CSMU » H1#& E=HE ARG A 0{EA FAS001
Bl FAS003 FER4CEEER - FA2100 ~ FAS000 ~ FA5001/FAS003 4NE EL#s 40T & At
7 ° FAS000 Z % (65 ] B 2R Jr H1 0V 40 3% 28 8 17 BB R L FEH4H (Recorder

Independent Power Supply, RIPS) > #{t-+4r8EAY%ENE 1T -

3.4-1 (7£) FA2100 CVR > (H1) FAS000 CVR » BAR (45) FAS001 FEAEREH
BLEDRIACHRES (CVDR) ZAMERELED

FAS000 Zx3I40 8% 25 bR T 42 0k 2 /D Wi /NI Y R MR B 5 8 o DA B} s 465
(Data Link) #h FRGTERIELTAIATECER 50 /N ~ Semfgoy 2048 57T (2048
wps FyIEERC - ARAESy 1024 wps) HYEUE o HIY FAS000 Z:FTARYERPIGCIEAGE SR
FHFHUZR R ERAY NAND » [RIE R R T SR aG s B K (o P e i A - B fi
8 FDR FHAY ROSE 4.7 MDA K f#sE CVR FHEY ADLP 3.3 hiz 5 {ERERS J7 1 > FREEA
L-3 25 A%\ (Portable Interface 2, PI/2) 4 » JRAELHE[E A
RT45 FEEHRAERSPhAR I FF BRI T N o 281 TSB FEEH PA_E RS H#E T &R
TR —BRAA B EAC Bk e U ANEFI DL 28 (RFF B EE MR PRIEE » (&K R g
SR o BIRILIAC PR ER T S9N Pin 3 B 17 BEith > 2 1R SRESEE T IEF] -
BERE) NERRR
AHTEY » FAS000 &0 %28 7] {# F Windows XP 2¢ Win 7 88 DIBkAR H 240 %25
HIETTER T - AR Windows HERSAVECE RWUERE & © TCP/IP 1P HusikE
192.168.1.103 : T4EELH#EE subnet mask HkE 255.255.255.0 « Z & LUEM
BIE RS AL B 192.168.1.102 » B A #E AL ERes N Z DhREE AT T
- COVR FEMmAMZIhEEZEHE A NI > 7751 F " Home ; ~ ' Status | »

"Config ;~"Setup -~ "Download |~ 1 "Tests ;; FDR FEE LI e EE
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HiI75 /\J& » 478 B "Home ;~ " Status ;> "Config ;~ " Setup ;~ "Download ;

"Tests ;~"A717 Hex Data |~ B TA717 Dec Data °

[Home) [FASQ00 Status}{FASQQQ Config)[FAS000 Setup) [EASQ00 Downicad)

3.4-2 FA5000 CVR Z NZEDIsEEm £ H

1687000 Dome ot Page

Marker Setup

O Audo Partition Marker
O Datatnk Partition Marker

Submt Macker Request

Active Audio Markers
00 01 ©02 03 04 05 06 07 08 09 10 311 12 13 34 15

Most Recent Active Audio Marker: NO ACTIVE MARKERS

Active Datalink Markers
00 o 02 (] o4 os 0o o7 o8 " 10 n 7 13 14 15

Most Recent Active Datalink Marker: NO ACTIVE MARKERS

Data Yo Download
Ocam Omct OMc2 OMc) Ooatatink OFault Log OEvent Log
Type Of Download
© Whole Partition O Time In Minutes O Marker OFrom Last Download
Time In Minutes or Marker Number: 0

Subent Download Req

¥ault Data Last Modified FileSize(Bytes)
Canis Liia i Pob 83 3030 3% 0008 )
Tasis Liiad e 043006 20203Y M

[Home) (EAS000 Status)(FAS000 Config)(EASQ0Q Setup) [FAS000 Download)

3.4-3 FA5000 CVR &R F#EH
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B FA 2100 &Cgkas BRH MR [ERIHE T2 > FAS000 4C#fas CVR kA BR4E
sEtEE B B T omicl 0" omic2 0T omic3 0T Lcamy MIANEITEE—
FEAY. cvr 2. crr #85K © FDR T# M RAYFEIRERIANE . dfd, REifT-R 72 FA2100
ZHUFTARY . fdr #&=0 > B A EERR ROSE fAGRRIAVIE = - 7E CVR JRAGERE N
& - (/] ADLP BRI E REEIERE 2 g5 s > NI SefE ] ADLP AR ZE AR BR M 22
wave F&=1% > DASE=J7HREG TN - /£ FDR &Rl J7H - (£ ROSE FEA]
IR AT AR BRYE 2 dat #%ZUE ROSE A AR s i EF 4n L bin FEZHLER
=IRATE R AT AG (E ] 28000 TSB A B ISR (FRT > ROSE A4S dfd AR
BR4E - NS L-3 A= 559MENE TSB — A2z UETT Nak 54 i D e Ao
TRATTERE -

(v)
—_
Marker Setup
O FOR Partitson Marker
Submat Marker Request
Active FDR Markers
0 o 02 o 04 05 o0 o7 o8 o 10 1 12 1 14 15

Most Recent Active FOR Marker: NO ACTIVE MARKERS

Data To Download

OrFoR OEDS File OFaut Log OEvent Log
Type Of Download
O whole Partibon O Time In Mnutes O Marker O From Last Download

Time In Minutes or Marker Number: 0

[ SubmeDownload Request |

ERR Data
(Reload Page After Download. Once used, this link is not valid)

[Home] [[Ai?QQ.Smms][fAm&m{jf][tAbQQﬂﬁcluD] [FASO‘])O Download]
EASQ00 A717 Hex Data] (EASQ00 A717 Dec Data

3.4-4 FA5000 FDR &R F#kZE1mH

HEZR FAS000 4Cgkas iwl ARA (LA P P ey AR RIEE A > (EIRDARY H BRI Ry
fize A EIRERRY N —UHrtiE (A022 P4 A350 ~ REESAH CS100) Al FTRAT
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aeskEsmIFE ST - DUNE KR TSB B RAVEHGEEELERKE » AGEiEE ROSE £
ADLP KB A#ES - 17 B4 L-3 /A SECH NAND S0 IEASAY FA2100 408%25>
fEEERE BN AR FAS000 2540t esth A &R N EAVAE

3.5 PEEREsEEACskasHRRE

ARG EBI BT FE R BEA Rl ARt Sl kas VRS - T
73 B R S RE TR R B A0 Bk e Y RE = Bk ok o R Y S i E B A BURMTE R
eFE BRI ERPHIRTRE - DU EETRAE ATR B I OVR $hE BRSO B L EE T
BEHRAREE TEIVBIY - AN G E R =3 H AT AR S E DL - R
M+ B BEA HYBRBREEER I (HIS S -
—fRIM S » W NAC B has il s 2 (R % /R BUR R A IE R AV - 12
TR BERE F It S He 450 (Ground Support Equipment, GSE) ZREGEEF - 55
— G R FIAERE AT 26 1,000Hz BLNAVEES AL > Wi E Rt
TERVAEEAR (CEE Y 300 2 500 Hz ZR) o MRS 8RR 8k & 2615 A ERZ AE
400Hz » BRI LA F 5 PR PR AR RS A 5 S R U B TE R A] -
72X BEA TEAT K& — AT A319 BV - [EIRE&=C CVR H—fElARE sty
BUER T TEAM, PRS- BRMEIEF N #EE - 358 A B8 BE(E @GN CVR 1Y
5 BORHE AN FDR IE B R [E 2 - 2% FSK (Frequency Shift
Keying) MEEEHYITZSOE—F 0t - SEIE B4 kas0Y FSK ZPAE 4.12 #hrY
AT  M—RIEEHEE RS 4 7 (420.002 7)) » (RBtiE HOskasny
HEFEEATZ =HiRE > BRLEEELSR T H e TH 2= Bt
FLEZE OVR 72 ERHEANEFEL FDR ERHEP A ER -
FSK FIURbEECssse CVR HYZ B - 1A IR AR Ak E
PRERHYEREE (keying) J720 - f ' RAVE AL FSK - HfARHEHYIFEL Ry - Bit
1 %Ry 4,193 £ 30 Hz » Bit O 4% Sy 3,607 + 30 Hz - f£ ARINC 429 fYECHk
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AR SR FSK BYFICRRIBERSN - 55 12 2 17 BT HZRECEME ;55 18 &
23 AITCHZRECE T #E 2 24 £ 28 AyT HARECHEINRFBL > SCakAvIFfE] &y UTC
R ] ©

FEE CVR 1E4L BEA FH& N BFHEIERRER - [RATERRY 2 /NRFEE AR
e B ARSI RE ALY 1 /NEF 56 7738 - BEA (3433 B CVR HYBRIE(R - 17
RII¥S TEAM =14 EERYIERESC CVR 1T TEHESET > #IRAEH 2001 LI
i#HY 20 7 TEAM SEIRE CVR Bl - BA-FEURIIB 1T » 559ME 5 (B
LR s iR Bh A RE R - 2 (REN T ERNAUR » 2 fREETERK 0 1
N R RS R R BT R B (RIAZM) - fE—PHYBERFIRZ A
FRECIR AR LA B IR - (ESRIT BERI T EB AT EE R EEE
A EISEHY o 1 SR R A B T A ] E R R R AR TR U7 ZE > FYE EASA
(European Aviation Safety Agency) CL&LRFZ/AFIAYEREZ CVR EfTEEEEHL
Bl HONVEAE 2015 42 10 H 29 H Z A SHEEEEETEUN S AR THY R
E o

MM EEEE - EEEONRNIRE CVR BEEHATER > HES
SMA 50 B CVR ZHEONLIMIZE A LT - fEE0ARERY S IS LR A PTB R X
FY ERATI R A 215 L —HEBRIEE CVR PREUE RIS MEAT - 2 LE(EH] TEAM 24 CVR
AIRTTRAE T T2 e — E R RS AL -

BEA RSl EREZ AR ATR Mtk LR RSSO (AC wild)
ftfEiGpk CVR AR E A - {£ BEA EFAVEELH T > Bl —F
(32/64) ZKE AIR fiitkry CVR HYBEAEE IS Z#F ALk THEAYRIRE - AC
wild BR—FOREIRAFERIH T E - BEBEEE 115 REr - BERAVILEHR
FEHE 341 Hz 2 488 Hz ZfE1EHE) - FEEFR IS eAEnyiimia E(FE M - It
BIAEE SR80S - MAEIRIEAEEEE Np #88 66%HF 4 & iR - BlsgBhidal
W~ SCHRas AR - RIS T RS B TR TP B AR TR (% -

HI SRR A o] LRI AR SR AL - DL N B R saf] - Hooh iR edit e
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A IR B O9Hz > 1 AC wild BYEEEESERANFE 394 Hz B2 426 Hz > 1fi AC
wild O] Z8R5 [ Z FEREFERAT 346 Hz HUESEME S (B 3.5-1 &£ 3.5-3) ¢

‘ Propeller rotation acoustic signature | @

‘ Lofargram of a part from the CAM recording of EI-REL CVR

SPL of the CAM recording from EI-REL CVR

AC Wild fundamental
frequency at 394 Hz

3.5-1 ATR U CAM #HzE

Propeller rotation acoustic signature ‘ @

Lafargram of a part from the CAM recording of F-GVZG CVR

SPL of the CAM recording from F

AC Wild fundamental Harmonics H2 to HB
frequency at 426 Hz

3.5-2  ATR BURSHSEREAREL AC wild Z &S B AR 2 AHES
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Sudden outhreak of
AC Wild fundamental
frequency at 346Hz

Propeller rotation
acoustic signature with
fundamental frequency
at 83 Hz (harmonics H2
to H8)

AC Wild fundamental
frequency uneven
harmonics (H3 to H9)

3.5-3 AC wild 513 2 &I 346 Hz Mg

SRR SR LN - 9% BEA fESReES T ATAL - RIE R BE N FEAT &,
o L BT ATEA AC wild SEEHHIRAREEMT: - [EHH TSI E R e Ja
R R A PR AG R BE FERAVACE - 11 b Pt SRR MR I B R B R
AR F P BT A AR AR
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o~

AR GHTIEE M ESEEE > SBILHPUT 3 T
BEEIAEIRERAAC s et L ERE R RO > RBEARKE RGBS ETT
A Z AR

FEEHE S IR 2 TR BB TR 6PS EEERHERHREER

Mtk R 2Bl 1CAO TRATAC 3% a5 B R TIE/ NS B BCHUS MR BRI E
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Fifff 1 TPL-25 #if&

Towed Pinger Locator 25

Specifications

FEATURES
The Phoenix Towed Pinger Locator 25 (TPL-25) System provides
the capability to detect and locate emergency relocation pingers on
downed aircraft to a maximum depth of 6,000 msw anywhere in the
world. Commercial aircraft pingers are mounted directly on the
flight recorder, the recovery of which is critical to an accident
investigation.

The system consists of the tow fish, tow cable, winch, hydraulic power unit, generator, and topside control
console, although not all of these components are required on every mission. The tow fish carries a passive
listening device for detecting pingers that automatically transmit an acoustic pulse. Most pingers transmit
every second at 37.5 kHz, although the TPL can detect any pinger transmitting between 3.5 kHz and 50 kHz
at any repetition rate.

SPECIFICATIONS
Subsea Unit
Weight in Air: 641b/29 kg
Length: 28in/712mm
Width: 36 in/914mm
Height: 18 in / 457mm
Max Operating Depth:6,000 msw
Offices Topside Link
930): Lacgo DiiveWest Any tow cable with 2 conductors (ideally coax)
R ME.C0778 Max Cable length:  18,000m / 55,000 feet
375 Hwy. 182 Ports: Telemetry: Subconn MCBH8M
Bayou Vista, LA 70380 Pinger: Subconn MCBH3M
10111 Richmond Avenue Topside Unit
gt A Control Unit: Standard 4U, 19" Rack Mount
S - Transit Case Dim.: 21" (533mm) W x 26" (660mm) D x 10.75"
5409 Beamon Road, Suite B (273mm)T
Norfolk, VA 23513 Weight: 63.5Ib/28.8 kg
4334 Banks Street Power Input: : 110VAC-230VAC 50/60Hz
San Diego, CA 92110 Power Consumption: 45w
Outputs: Unfiltered Hydrophone, Filtered Hydrophone
9‘:'13“3 “’ﬂi'ﬂmvs‘:‘f‘ Speaker, Headphones (x2)
Pear] City, HI 96782 Indicators: Power Supply Status
Point of Contact Data Link
Pete LeHardy Towfish Telemetry
lehardy(@phnx-i ional.com Current and Voltage Monitoring

Office: 301.341.7800
Fax: 301.499.0027

PHNFNIX

INTERNATIONAL
®

UNDERWATER SOLUTIONS WORLDWIDE
Phoenix International An Employee Owned Company www.phnx-international.com
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Towfish Telemetry

3 Axis Compass Module (Pitch, Roll, Heading)
Internal Temperature
Pressure Sensor Input.

Data Update every 0.5 seconds

Pressure Transducer

Full Scale Pressure: 10,000 psi

Accuracy: +0.25% Full Scale

Proof Pressure: 30,000 psi

Hydrophone

Type: Hemispherical pattern passive
Frequency: 1.0 to 50 kHz

Sensitivity: -175 to -180 dB re 1v/upa

Subsea Environmental Filter

Selectable (HF / LF) 16th Order
3kHz to 9 kHz

25kHz to 50kHz

Option to Bypass for non-standard
frequencies

Type:
LF Band:
HF Band:
None:
Self Test / Emergency Pinger
Type: Teledyne Benthos Model #: ELP-362A/PL
Frequency: 37.5kHz, + 1 kHz
Operating Depth: 0 to 6,000 msw
Pulse Length: 29ms
Repetition Rate: 2 0.9 pulses per second
Console Filter Bands
3.5 kHz: Passband 2 kHz to 4.5 kHz
8.5 kHz: Passband 6.5 kHz to 10.5 kHz
27 kHz: Passband 25 kHz to 29 kHz
37.5 kHz: Passband 35.5 kHz to 39.5 kHz
45 kHz: Passband 43 kHz to 47 kHz
None: All frequencies passed
Detection Range (For Dukane Model #N15F210B)
Max. Range: Greater than 3km
Phoenix International An Employee Owned Company

www.phnx-international.com
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i 2 Bluefin Fif&

The Bluefin-21 is a highly modular autonomous underwater vehicle able to carry multiple sensors and
payloads at once. It boasts a high energy capacity that enables extended operations even at the
greatest depths. The Bluefin-21 has immense capability but is also flexible enough to operate from
various ships of opportunity worldwide.

FREE-FLOODED MODULARITY -  The vehicle design
includes swappable payload sections and battery
modules for in-field mission reconfiguration.
Subsystems can be quickly accessed for rapid
turnaround between missions and also allow for in-
field maintenance, accelerating operational tempo.
EFFICIENT WORKHORSE -  The Bluefin-21 is an
efficient, deep-rated AUV able to execute surveys
with demanding requirements typically addressed by
larger, more cumbersome platforms. Its small size
and ability to be launched and recovered from a
simple A-frame or docking head allow it to take
advantage of ships of opportunity.

ACCURATE NAVIGATION - The Bluefin-21 uses an INS to Applications
provide the best possible navigation accuracy. Dead
reckoning drift 18 typically less than 0.1% of
distance traveled, yielding higher quality data.
USBL aiding further improves navigation accuracy. Archaeology and Exploration
AIR-SHIPPABLE - The vehicle, batteries and support Oceanography

equipment can be broken down and packaged 1into
easily transportable sections, making the system
ideal for time-critical and remote operations. Unexploded Ordnance

Offshore Survey

Search and Salvage

Mine Countermeasures (MCM)

Specification

Diameter 21 in (53 cm)

Length 16.2 ft (493 cm)

Weight (Dry) 1,650 1b (750 kg)

Buoyancy ~ 16 1b (7.3 kg) net positive

Lift Points 1 (located mid-vehicle)

Depth Rating 14,763 ft (4,500 m)

Endurance 25 hours @ 3 knots with standard payload

Speed Up to 4.5 knots

Energy 13.5 kWh of total energy
Nine 1.5 kWh battery packs
Lithium-polymer, pressure-tolerant
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Propulsion Gimbaled, ducted thruster for
propulsion and control

Navigation Real-time accuracy < 0.1% of D.T. CEP 50
INS, DVL, SVS and GPS
USBL tracking with vehicle position updates

Antenna Integrated — GPS, RF, Iridium and strobe

Communications RF, Iridium and acoustic;
Ethernet via shore power cable

Safety Systems Fault and leak detection, drop weight,
acoustic tracking transponder,

strobe, RDF and Iridium

(all independently powered)

Software GUI-based Operator Tool Suite

Data Management 4 GB flash drive for vehicle data
Plus additional payload storage

Standard Payloads EdgeTech 2200-M 120/410 kHz side scan sonar
(others available) (option: EdgeTech 230/850 kHz dynamically focused)

EdgeTech DW-216 sub-bottom profiler

Reson 7125 400 kHz multibeam echosounder
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