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Gas genaretor: | GAs GENERATOR |
Speed: 54117 rpm (at 100% N1) / A \
Direction of rotation: anti-clockwise (ACW) Air Centrifugal Gas Combustion

Number of bearings: 2

intake compressor generator chamber
turbine

Power turbine:
Speed: 42014 rpm (at 100% N2)
Direction of rotation: clockwise (CW)
Number of bearings: 1

Power drive:
Speed: 5610 rpm (at 100% N2)
Direction of rotation: clockwise (CW)

d Accessory

drive train /
Reduction
REDUCTION d geartrain (?utlet
GEARBOX diffuser
Rear power Nl
drive
EXHAUST
Front power TURBINE SYSTEM

Type:

Free-turbine turboshaft engine with
integral reduction gearbox with front and
rear power drive
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- [445.94 — 449.94] s

- [450.02 — 454.02] s

- [454.1 - 458.1] s

- [459.1 - 463.1] s

- [465.38 — 466.36] s

306&979LEGHMM0 BbsfgMgd0 BsfaMoeo 0dbs B s6bob mg goblbgeggdwyem denmzdo:
-[193.19-197.19] s
-[197.27 -201.27] s

- [201.35 - 205.35] s
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- [213.19-217.19] s

-[217.27 - 221.27] s

- [377.09 — 381.09] s
- [381.17 - 385.17] s
- [385.25 — 389.25] s
- [431.85 - 435.85] s
- [435.93 - 436.89] s
- [436.97 — 440.97] s
- [441.05 — 445.05] s
- [445.93 — 449.93] s
- [449.97 — 449.97] s
- [450.07 — 450.07] s

- [450.37 — 450.37] s
- [450.01 — 454.01] s

- [455.91 - 457.91] s
- [463.07 - 463.07] s
- [467.47 — 467.47] s

G1000H MFD

GI1000H-ob MFD (8s6bgbs  8mbodm®o) 356 0amdsmgmdsdo  oym.
d9blogmHdOL BMSMO 0ym IbMEMmE J390 d9do, bmwm Bgws dgblogmgdols
056500l ¥ (396090 5IMBBEs. J39s ¥dMEOEIL dmbgs dgbliogMgdols
BGOMOL  93MmEgds o  3MI3omBHgdbg  doghmgds. dmbszgdgdo  0dbs
©93M30M090o S  5d9M035do Garmin-ob dmozsm ™mxzoLbdo 2olisdogMmoe©
25000 Bogbogro.
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Garmin-ob 139305¢obEHgdol doge dmbs, MMYMEME Lssg0s30Mm Jgdmbz930L
5369b0b, 51939 Hobs 39M0Mm©OL BOHNBJdOL d9dgy0 IMboEgFgdOL 25307M.:

o 1 Hz 8mbs399900: d6530L 3565993H6M9d0l o 3M9bols 8mbs39dgdol «mHy3zgdo
Robsfgtmo

o CAS-ob olGMm&m0s: IMIMO0MGOMo dEYmbgdgdo, MHmdwgdos bsBzgbgdo
0y MHmamm3 CAS d9@ymdobgdgdo

0 33yb590900: M0G0 83Ybg0900 OHMIgd03 0dbs s5dmBgboro
Qs Bofgeoero Garmin-ols dog6.

0900930 B50w9d0 0IBGHOROE0M®, MMYMEOE Lssg0s30m  F9dmbggzols
536960L dmboigdgdo:

1 Hz 8mbs98900 : 2019-06-06_064851_URMO_7.csv
- CAS obm60s : 2019-06-06_064851_URMO_8.csv
- 88yBd9d0 : 2019-06-06_064849 URMO_2.csv

0900092 35653055390 4590MYg9b690me0 MM IB0JLOMGIMW0s Mmyme 3 Garmin-ols
O™, 053 HoMdmowygbl UTC ©mmb. fy3gdo Bsbsfgmo ®mdgwoi sbobagls
155305300 d90mbzg30L BMgbols dmbs39990L Bsfgowos 06:48:53 - b 06:53:49
L55053¢Y.

99029600 0465 qlsdsdolo Msbdodg3rmEro 35M539EHMId0 (0b. IbsMmo 2).
51939 0965 Bsfgtmowo Lssgosgom d9dmbgazol 3Gmabol, bmyoghHmo EYmbgds
5 Dmaogmmo CAS 89 ymdobgods.

G1000H PFD

G1000H PFD (9563965 dmbo@m0) ©oH0sbgdmeo oym. dmbo@mmol 936sbo
53Bb3MgMo, bmem 300350 EIBMO0MGOIMEO 0gm. dgblogMgdols dsMsmMO
0y J39®s 0v)9do, bmwm Bgs dgblogMgdol dsMomol dmg 39M0go
50dmPRbs. 3mbs 3:mM3MLoL 4obLbs s Jggs FgbliogMmdOL BMSMOL sTMPGdS
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dMEOEsb,  B3MVMOL  3m330BHgMDg  Foghmgdol  d9dgy  dmbsgdgdo
©53M306MQS @S 539003580 Garmin-ol M350 mBolLTo  AOLETOTBES®
3900503 H3bs.

396 dmbgMbs 8MG6gdoL Hm@Mbserol s®Eabs 90bodbmero  dgblogmgdol
056500@5b, MHMIgoa FbMmEME SEAO0WTEJISMOMOOL O OO IMdJOOL
d9Lobgd dMbs390ms d5BIOL FgoEo3L. 29FMIOBIMY 599sb Lbgs M0dg Lobols
153 Fomgd0 AoBBY 56 TG GOIS.

99U396EG0B9d0L ILEOMEgdOL d9dgy Y39ws IGBLOYMGOOL BIMIBOIO WS Y3V
5ML9dME0 dmboEgdo 250930 8tm33g35HY 35Lbolidygdgw 30MU, Lodsemzgwamls

dm33w930L domemml -TAIIB.

Lbgsslbgs MMOol LobJMmboBbsEos

dMo30L  dmbo39dgdls s TAIIB-bL doge T93egdoer  Lbgs g3od@mdmog
0b6x3m®353090L  FmMHoL  FgsMOolL AL 30Gds©  FJogdmEo  0gbs
29005093930 gds, H®MI 459mygbgdmen 04bsL Garmin-i O™ (Gmdgwog UTC
OMS). 59605, dImbs EECU- commls 2560@sgdbs Garmin-ols o®mdo.

dmbs3ggdms mMo 6530900l LobdOMboBsizool dobBbom, NR-ob mMo bGs
0465 doegdmmo dmbosggdms mMo3g 653609000, MHmymeE gl bsbggbgdos
94390m» dmEgdmee BLYOMDBY. 98 Im3zwgbgdol LobdOHMmbobozos dmbs
M™OoL d999abs0600 356M©5dabols godmygbgdoon:

EECU time (s) + 24380 (s) = Garmin UTC time.
B BobdOHMboBs30s WsILEHMM®s NR, NI s N2-U 8603369¢0mdgd0l
399306900L  ©o()ggdolmsbsgg, ®og  BoB3gbgd0s GmamEE dgloedg dmzegbs
J390m»  dmEgde  bOsnBg.  30650sh  dmbsizgdoms  m®o  Bozmgdol

oU3MgBH0BoEooL LoBds®ags 1G3. dmboggdms mEmo 65360900l LObJOHMbOBS300
bm®Eogegds 2 (o9s5809 LobBMLEGHom.
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4L-ADJ Comparison Garmin and Fadec continuous data
o DATE : 04/11/2020

BEA

I T T T T T T T T | T T T T ‘ = T T T T ‘ T T T T |

——
100}
75—
50(—
25/—(Cont B) NR [%NR]
NR [%NR]
0
| | | | | |
| [ | | | |
100~
Mw
a
= 2 =]
75 % ’/Z L \
[}
L =
2 © T
© [ O]
50— o g 5
8 = w
= 2 E
2 8 )
25|-NP CH B [%N2] L 3 g
) el
€|
0
| | | o — | |
I | | | ! | |
100} o
[ N
50{—
NG CH B 1
25— (5]
(Cont BYA1 [%N1]
0
L | L L L | | 1 I 1 L | L L L L 1 L L 1 | 1 1 1 i L | L L L L
06:49:10 06:50:00 06:50:50 06:51:40 06:52:30 06:53:20 06:54:10

2019-06-06_064851_URMO_7_accident_flight_travaillé (d/hh:mm:ss)

bOomo 2: EECU-U oo Garmin-ols o®mol Lobd®mbobsogos
58 ©MHMO06 OGBSI BOWMIdsTEY A9MYgbgdwe 0db69ds Garmin UTC
M.

8mb5399900L 56sgrobo

29093930 965399900l Lbgoslbgs xamaol 99wsMmgds

©OMOL 256MoJdbols 989, dmbs3gdms Mfiyzgdo 6536M9d900L Lbgsolibgs
OHMOL 0bEHIMZ5¢0 SMOU:
- EECU s6bo A: [06: 48: 32.76 - 06: 53: 36.76] {0
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- EECU s6bo B: [06: 48: 30.83 - 06: 53: 36.83] {0
- Garmin 1 3g®3Eosbo dmbsgdgdo: [06:48:53 - 06:53:49] {0

390600690Mm@s, M@ dmbs39905 LBbgoobbgs fystrml 0b@gMzswo 0gbd o
56 0Ym. g 50bLbgds 3MB30vEBHGMHOL Joge godmygbgdemo Bs[gmol sfiygodols
@5 99696900l M035L TGOl sMLYdIo goblbgoggdgdom, MMymMm3 9u
5090005 Bgdmom fo®dmaqbogo Loli@gdol 309bgb@sEosdo.

dmbs390ms 59 MmO xamx30L (EECU s Garmin) 99@s609d50 58396, @I LogOorm
06@9M35¢mgdom, dmbs3gdgdo  ™obdodazdImo oym. dJ39dmo  dmEgdmen
BoboBBg Im(3990s IM530L 35605893HM9d0L dmbs399900, OMAEgdoE dmoL
EECU-L sHbo B-@ob o Garmin-osb. 8ofsboob dgxobgdsdg NR-ob
3oblb353905 039 X3MB0B o®gdrIer dmbs39d90L FmEOL »dbodzbgerms.

‘BL-ADJ Comparison Garmin and Fadec conlinuous dala

©053M535 3: Garmin-ob s EECU- b 9096 ©ox30dbo6gdmwo 8mbszgdgool 89watmgdols
352500

09056905 EECU-U 9mbs39990Ls oo Garmin-ols dmbsgdgol dméol dm399v9enos
Qb5 3-3o.
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5360450, 362560030l LMY gds3Y, JOHSPINO Mfy39E0 dmbs39d9d0,
03903 399mygbgdmmo  0dbgds, 0dbgds  as6m3obgdols  dmbsgdgdo,
6509053 2903063 Bfgems dmbo3gdgoo dofolmob dgxsbgdsdy.

8394mbg0900 s CAS 99¢ymdobgdgdo

EECU-U dog6 BsfgHowo d@ymbgdgdo

9399m0o dm39deos EECU- b m6mogg sGbol 3096 Lssgosgom dgdmbggzols
336960l sx0JlLoMGdIMEo EYymbgdgdo.

Time Engine Channel Alert name
running' tﬁgﬁred
06:46:34 False A and B T45 conformation
06:46:34 False A and B TQ conformation
06:46:34 False A and B Other Helicopter data
erroneous
06:46:34 False A and B Helicopter conformation
data
06:46:34 False A T45 conformation other
channel
06:46:34 False A TQ conformation other
channel
Block 1 06:46:34 False A Other Helicopter data
erroneous other
channel
06:46:34 False A Helicopter conformation
data other channel
06:46:34 False A Other Helicopter data
erroneous other
channel padding
06:46:34 False A Helicopter conformation
data other channel
padding
06:49:10 True B T4_1
Blacke 064910 True B T4 2
06:53:50 True A and B N2
06:53:50 True A and B 28V H/C
06:53:50 True A and B ARINC 429
06:53:50 True A and B XPC engine
06:53:50 True B T4_1
06:53:50 True B T4_2
Block 3 06:53:50 True A and B Main selector stop / idle
(from / flight
06:53:50 06:53:50 True A and B Inconsistency N2_ A/
to N2 B
06:54:07) 06:53:50 True A and B N2 other channel
06:53:50 True A and B 28V H/C other channel
06:53:50 True A and B ARINC 429 other
channel
06:54:03 True A and B Fuel pressure / filter
outlet
06:54:07 True A and B Fuel pressure / filter
inlet
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0900 gds 35dmoymb 3¢yw9690900L LBodo derm3o:

-03ymbgdgdol 30603900  dermzo  06:46:34  LoomDg. gl BdEomzo  TggLodsdgds
0603050Bs300L Bs350M©BYdL, IGO0 35306090 530mb0 3oLy s EECU-
b dOOL OHYgdolL 3OrMELT0 o339 FGL85FMOYOMb. JoMbgsgzs 0oy, Mma
59 83BoL OBs0bdo Bsh3969d0s TgLlsdsdolmdolL Lszombgdo, IHoemdmgdols sHOHom,
50 Bodol  9@Ymbgdgdol  dgBHYgmdobgdgoo  dmbsermbgos B39 gd®ogzo
BoG30Mm30L50.

- 8(%9b90s00 89MM9 de™m30 06:49:10 LosmBy. 83Ybgdgdol gl derM3o 35330607 YdS
T4 §obomdol gsbmdz30L 9gyLsdsdmdsls EECU—-U m6 sGbL dmemol 3obgemgdol/gsd3gd0l
530H500. 3FoMH3MGOOL sSHBOHOM, 33HYbgds 56 sOOL 3M0EH03MEO.

- 99Lsdg dem3zo 06:53:50 Los0EIL 06:54:07 Lso35d@Y. b derm3o Fgodergds
SbMEoMEgl dofobomob  3mbEsdGHmb. @ozgodloMmgdmwo d@Yymbgdgdo  Fgodergds
SbMEoM©gdmEgl ARINC 358900l 94909393)0Lomsb, dMogol dosmmzol d9m39@ 0L
Q3D056gd5Ls s BOH3930L FofirrEgdol LoLEYIOL sBOIBYOSLED.

EECU-U 3og® BsfigMoo dmbsigdols sbsgrobo a30h39690L6 ®md  396m@HIgngbols
9o{oLb dgxobgdsdg Moodg 3609369wmgzs60 3EYmbgds 56 godloMgds.
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Garmin-ob 8096 BafjgMoo 8¢gnbydgdo

e Helicopter

Time Alert Name Description el
06:48:49 | GEN Generator offline due to engine start WOG
06:48:51 | ENG OIL PSI LO CH A Qil Pressure Min Active WOG
06:48:51 | ENG OIL PSI LO CH B Qil Pressure Min Active WOG
06:48:51 | ENGINE OUT NG < 50% or failed WOG
06:48:51 | FUEL PRESS CH A Low Fuel Pressure Active WOG
06:48:51 | FUEL PRESS CH B Low Fuel Pressure Active WOG
06:48:51 | XMSN OIL PRESS | GIA XOP Low Discrete active WOG
05:48:51 | XMSN QIL PRESS | ECU CH A XOP Low Active WOG
06:48:51 | XMSN QIL PRESS | ECU CH B XOP Low Active WOG
06:48:57 | FUEL PRESS CH B Low Fuel Pressure Active WOG
06:48:58 | FUEL PRESS CH A Low Fuel Pressure Active WOG
06:49:11 | ENG OIL PSI LO CH A Qil Pressure Min Active WOG
06:49:11 | ENG OIL PSI LO CH B Qil Pressure Min Active WOG
06:49-11 | ECU MAINT Eﬂﬁe& CHB FAILURE Level 1 ARINC Status WOG
06:49:18 | GEN Generator Fail input to GIAG3H active WOG
06:49:20 | RPM MR outside normal operating parameters WOG
06:49:20 | XMSN OIL PRESS E{ESDF.;IE Oil Press < 24psi with NR >20% and e
06:49:21 | XMSN QIL PRESS | GIA XOP Low Discrete active WOG
06:49-21 | XMSN OIL PRESS K!;SDF.:E Oil Press < 24psi with NR >20% and WoG
06:49:21 | XMSN OIL PRESS | ECU CH A XOP Low Active WOG
06:49:21 | XMSN OIL PRESS | ECU CH B XOP Low Active WOG
06:50:44 | RPM MR outside normal operating parameters HOVER
06:52:39 | RPM MR outside normal operating parameters E;;r;::ard

ddYMbgdoms  3oMzgero dwmzo Bsfgmowos 06:48:49 Lom-qsb 06:49:21 Lom-0g9
0995gdo 35806 MLy 390GHIBMIBO 08ymxzgdm©s Bofsbyg. gl BEYmbydgdo

Po68m96L Garmin-ols 3096 Ix50JBOMGIME 45FoROMHBOWYGdGE- 0bRMOTs30v)ew

393)y™0069090L H™M9d03 B399 906003 330JB0MYdS dMSZ0L A5T3900LSL.

ddYmbgds OMIgwoa Garmin-olb dogMss ©IGoJloMgdMwo 06:50:44b00-Bg d>dob
OmgLY3 390GIRMI60 00Yme3gdmEs 53. Lo 9By 35§30l 0bZMMTs3z0sL 0dob
d9L5bgd, M 893500 FBOO HMEHMMOL dHB30L LoBJsMY 300905 ILSFZ90 BOZOU.

390&3xM960L 3003000 FMGBOL MHML oduLoMYds FbmEm® Mo 3EYymbgds -
0053500 3Boo OHMEHMOOL LoBds®g ©olsdz9d Jobodser)H B3O bogargdos.
(0496905 ©9930dBOMS 39MEGHTIRMIOOL oFolmb Fgxsbgdols Logs®srm EOMLMLL
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Sbeomly 06:53:39 bLo-Bg) Garmin-ob doge IGoJloMGdMwo NR-ol dbodzbgermds
dm 399 dmdgbEdo d9oygbes 84 %.

Garmin-ols dogé BsfigMogro CAS 89¢ygmdobgdgdo

Time ' Alert Phase of flight
06:48:51 | WOG WOG
06:48:51 | ENGINE OUT WOG
06:48:51 | ENGINEOILPSILO | WOG
06:48:51 | FUEL PRESSURE WOG
06:48:51 | XMSN OIL PRESS WOG
06:48:51 | GEN WOG
06:48:51 | START WOG
06:49:11 | ECU MAINT WOG
06:49:18 | GEN WOG
06:49:19 | OKTO SHUTDOWN | WOG
06:49:20 | RPM WOG
06:49:45 | BATT CHARGING WOG
06:53:39 | RPM FORWARD FLIGHT

CAS 99@¢ymd0b699900L 306390 dgrmzo Bsfgmowos 06:48:51 Lor-sb  06:49:45L0m-
99 ©MHMoL 0bEgM3z5¢do 35806 MMEaLog 390GIBMIB0 08Ymegdm©s dofobg. gu
39¢39md0b9d900 B39 gdcMH030 oRMmMbOgdg00s, GMmdwgdoa 99bsbywos Garmin-
ol dmfymdogomdsdo.

30653060, 30OODBMOEE MO0 FMH9boLsl bmerme gMmo CAS Jg@ymdobgds ogm
Garmin-ol 93056%9g godm@sboo. 3Ymbgds  ©dseo RPM-ol 9603369cmmdols
d9Lobgd, GMIgroi sxzgoduoMos 06:53:39 Lo-bByg, 08 WOMOLMZ0L MMmEs dmbs
390&3xM960L Jofolimsb gxsbgds. g CAS 993 ymd0bgds 99glisdsdgds 0d d@ymbgdsl,
M™39e03 51939 04M ©530dBoMgdMero Garmin-ol Joge 0g039 OOHMU.

CAS 089¢ymdobgdgdo o Garmin-do BsfigMowo  d@ymbgdols  dgEymdobgdgdo
099L5050905 BEMGBIL, HMIEOL EOMLYE SEAOWO Jmbs Lsog0s30M Ggdmbzgzs.

313365, GMIgwog  gyMEbmds  sgodloMgdmmo  dBYmbgdgdol s  CAS
99¢3gmd0bgd9d0L s65¢oBU.

Garmin-bs s EECU- 80 os30dlo6gdmeo 8¢39b9gd900l 5boero®Bds sB396s, 6ma:
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o 39M3356M960L dofolimsb 9xobgdsdyg 56 ©30dBoM9d s 360369 mgzs60
Lobol 3ymbgds
o 2969580l 993 Ymd0bgds ©odso RPM-0l d9Lobgd og3odbo®s 06:53:39 Lon-bg o
AsLsb ©o39380Mgd Mo CAS  Jgdgmdobgds bsh39bgd0 oym dg®mobsgol Garmin-ol
93656%9.

3037900 BoGY3g00lL 5b5¢wobBo

Dmy0ghomo  wmao3mmo Lodyzs o33wgds Garmin-by @ EECU-U 9méob. gl
20329600 BoGY3900 BodsEgdsL 5dEg3l EECU-U o 530Mmb03sL 5939380600696
GO»IBJOL  BEOGHMLbOL  Jgbobgd  Imblgbgdgdbg.  olobo  oLIMYEH™MEO
3600369 ™39005. 3o0¢0mMo@, dM530L LESGHMLO SGOL gMm- 9MHO 0bBMODs30s,
OmIgeoi  03He3b90s 93 Ly3MImbogzsgom sdboo  (STOP, START, FREEZE,
INITIATION, RUN UP, IDLE, FLIGHT).

155305300 F93b3z930L FMGHOLSL, LOLEIIOL LEHSEGH™MLOL gbog®mmzgders EECU- U
3M639duEHMO Bsbs(gM9gddo 98m3egbowros MmO WMmA03MMo LoGY3s: WMYO3MMO
Lo@ygzs 1 s wmy03MMo Bo@ygs 2
- @Ma039M0 Lodyzs 2 Homdmowygbl EECU- b 8096 5300mb030L356
3009090 06Md5693900L MMAAbsLl ARINC 3300l Bodwmsgdoo

- @Mma0379600 Bo@Yzs 1 HoMmdmowygbl M9gamEoMgdol damds®mgmdsls,
MmIgeo3 930Mmb0 35l IMBdMMBgds

59 m6 bo@yzsdo dm390E0 JgbodsFoLO OLIMYEH IO 356589EHMYO0 TM(399w9W0s
sbsMMTo 4 (Lmeomo 3.3.3 31bdGHTdo Mm99y G9sMgds A sOHbosb s B
5Ob0sb Fodmlme ©oLZMIEGMI 35M939@MIOL FmMol). mGm03g SObol dogm
B oMoeo dmboigdgdo dgbodsdolbmdsdo ogm gemmdsbgommsb.
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©My0379M0 BoGY3os 2

My03M0 Bo@Yzs 2 HoMdmoygbl EECU- b 8096 s30mbozoligsb ARINC 3dwmenol
393@0m JoMgoIo dMAsbgdoL MoMdbsL. Wma03MMo Lodyzs ofjgMgds ymagger 20
dogrofjsddo.

©wma03Mm  Lodyzsdo 2 Bsldmmo Bmyoghomo mOmmdomo  Lo@yzsl  9fmgds
oL3MgAHIo  d9y3s60l BmdMgdo (DIN). m®o dosmasbo  Tgglodsdgds  dMogols
90900l 890393 Bg  IMMo3zLYOMIO 49390l dmmbmgbogn
0o gmdsl (FLIGHT 6 IDLE), DIN4 899L505890s (IDLE 3m%o@3ost) s DIN10
(FLIGHT 3m%o030sU).

59 my0316 BoEY35LMOb SLMEOMYdMds DIN- ds 563965 99990 BogdEHgoo
06: 53: 35.88 LoomodEg 530Mmbozol doge T390 dMAsbgdol ™MsMydsbo oym
09000990:
e 93M9bol Mgg0d0 (DIN10 86033690mds 1-By)
*  IbT5Mg 50MOEb3Z0L gMMIMEo 0gm bgoE®moye dEAMIsMgMd5do
(DIN14 8603369¢cmds 1-%9)

e Garmin-do 9mEgdo dgbs@obgoo 960l bmdoboswrmMmo BMgbol ™l
dboermbgwo dmbsggdgodo.

50 3mbs399900L 5B BAs 5B3965 HMO:

5300mb03ol dogM, 06: 53: 35.88 Lor-Ls @S 06: 53: 35.9b00 -U GOV FogHogboro
06356900l 0563560 FomMoygbl 3300 qdsl FLIGHT- 0@sb IDLE- %by.

- DINIO0 2053009 1 — qsb 0 — gy
- DIN4, 6:m39w03 9bsb0smgdl IDLE 69500l, 250560007905 0-00sb 1-
99

- Qsdb3oty  S©0M0Eb3oL  AsbYMma0Egds bgoB®mo®  8yMTocmgmdsdo
[CNOLN

06: 53: 50.02 Ls500BY BOJLOMPS 30WI3 YOO (FILPOEIVY:
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- DIN4 35053005 1-q0sb 0-0og
- DIN10 @sébs 0-%g

- 13b3s6g 5060330l A9BYMR0Eds Bgo@ Mo MM gMdSTO
MBS

EER2E2ELEEEERES
B LR L L L)

P00 000000 R0 R0 o0
52 00000 OO0
R )
Tooombo o000 B0 o e 00
200 0 00 0 0O 0 0O DDDO O
S S S - - - -]
PO O0®O0 0000 B0 B B o

032960 Lo@yzs 2: FLIGHT s IDLE 6gs080

My0399M0 Loygs 1: EECU 3mb@Mmeols Mg503900
wMma037900 LboGyzs 1 HoMmdmoaqbl Mgamwszool  9amdstgmdsl, MHmIgeos
030536905 5306039000. 0My039M0 LoByzs 0fgmgds ymzggwr 20 dogroffsddo

~M30360 BOGY3s 1-096 SLMEOMYdMEds DIN- 3 583965 9980930 Bod@Egdo:

06: 53: 35.88 155505909 530b6035LM9b IMBdOMBIOIEO 3MBEMMEOL LEBHSGHMLO 0Ym:
o FLIGHT 3mb@®mmenol bgo@dbo (BIT 17 3603369cmds 1-b9)
e 30MbGMM®O 04m 533MToE 6 G950
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e EECU-U A s6bo 3mb@H6HmMmengdms

e 5930M0 0gm N2 (330000 Imby399900

3MbEMMEoL gl BEGHoGMLBO Fgglodsdgds 3mOOBMbEIIMHO 7Mool
B®dom goBobs.

06: 53: 35.88 qs 06: 53: 35.9-b dmGol, EECU 3mb@Mmeol Ldo@mbo FLIGHT-

b goog0s  IDLE- Go. gl 33owqds Bsofghs mMo ©olizhgd o
1535 gd0m, MHMIGO03 90335s 20 Joofjodol Aobdsgz3Mds30:

BIT17 3500053005 1-0056 0-0q0g

BIT16, &m3dgeog sHsLosmgdls IDLE 3mb@®mmeol 69508l, gowsgzos 0 —
o6 1 -89

59300 ogm N2 33e05000 dmbs399990

EECU-b A 56bL 3mb@Mmegdmos

3MbEMME0 0ym 53¢ Mo@e Mgg0ddo

06: 53: 50,02 LosnBg sBOJLOOS 3MBEGHOMEOL LESGHMLOL 3093 OO
33 0)0>:

BIT16 2500053005 1 — @b 0 — 8y, BIT17 @s6bBs 0 — DBy
36530l o330 53EMM0Bs30s 0-sb 1-8gs dgE3eoeo

06: 53: 50.08 Ls50BY SBOJLOMS dMWM 33XPOEGDS:

e BIT18, ®mdgeog sbslosmgdls RUN-UP 30636 menol 6g508L, gowsgzos 0-
b 1-8¢09
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348 1 0 ) 0 ¢ 0 0 0 0
348 17 0 0 0 ¢ 0 0 0 0
328 1 0 0 0 ¢ 0 0 0 0
348 1 0 0o 0 0 0 0 0 0
328 1 0 0 0 ¢ 0 0 0 0
348 1/ 1 0 a ¢ 0 0 1 0
348 1 1 0 0 ¢ 0 0 1 0
343 1 1 (i} 0 6 0 0 1 [
249 1 1 0 (] ¢ 0 o 1 0
323 1) 1 0 0 ¢ 0 0 1 0
323 1! 1 ) 0 ¢ 0 0 1 0
328 1) 1 0 0 ¢ 0 0 1 0
348 1) 1 0 0 ¢ 0 0 1 0
348 1 1 ) 0 ¢ 0 ] 1 0
348 1 1 0 0 ¢ o 0 1 0
©wM03060 Bodygs 1: FLIGHT s IDLE 6gsg080
@303900 Lo@Gygzgdol sbsemobo

3009090 dmbs(399900L 565¢r0BAs 330630bs:

- d6530L 093910900l gosdemzgeol FLIGHT 3mboioosb IDLE
3D0305HYg gosm30L dmmbmzbs EECU-L dogé osgodulogdwmemo
0gb6s 06:53:35.88L0>-bg

- FLIGHT- @56 IDLE- %9 g0sl3eolb 3mb@tmmemob b@s@wlbo s30mbogzsl
Q©50Mbs 06: 53: 35.9 Losnby

- @6OMOL 0b63HgM35¢0 31d56gdsLs @S BESEBH™MLOL gobobengdsls Fmeol
095009600 20 3f), O3 Xwgds 8Ho0TMgderol JogH FobLEBEOZHXY
5153390 DE3M9ddo.

06: 53: 50.02 Los»Bg MY0329M0 BoBY3s 1 90s300s IDLE- @0sb RUN-UP- %g o
dM530L 25000030l 53BMM0DOE0s  googbogbs v30mbo3zgddo. gl 93BMMHOBOEOS
536M090L dx3MH0b53L, HMT SOBYGOIMOL 306MHMDJI0 IMH30L ASLS0I0TS.
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4L-ADJ Discrete inputs - Contexts EECU zoom

DATE : 04/11/2020
T

BEA

T . T T T T T

o
0.75—
05 (Context EECU channel A) Logical word 2 - DIN1 - Stop []
025 (Context EECU channel B) Logical word 2 - DIN1 - Stop |
; ’ : : : ' ; : : : ' :
P I I |
0.75—
05— (Context EECU channel B) Logical word 2 - DIN4 - Idle []
0.25— (Context EECU channel A) Logical word 2 - DIN4 - Idle []
0 } I I } ! } } } ! } } } } [ }
} t t t T f 1 1 ] t t t t ] t
1
0.75— (Context EECU channel B) Logical word 2 - DIN10 - Flight [1
05—
0.25— L (Context EECU channel A) Logical word 2 - DIN10 - Flight []
o— w =
1 = i ; : ] i : : E { :
= = 5
" B
— ':E (Context EECU channel B) Logical word 1 - STOP [] o
. & y
@ =
= g (Context EECU channel A) Logical word 1 - STOP [] o
= E 2
-1 f 1 : — | : | ; |
{1 I | |
0.751— =
05— (Context EECU channel B) Logical word 1 - IDLE []
0.25— (Context EECU channel A) Logical word 1 - IDLE []
. ‘ : : | i 1 : : : '
1 f ] ]
0.75—
05— (Context EECU channel B) - Logical word 1 - FLIGHT []
0.25— (Context EECU channel A) Logical word 1 - FLIGHT []
0= L I 1 1 I I I | I 1 I I |
06:53:32 06:53:42 06:53:52 06:54:02

2019-06-06_064851_URMO_7_accident_flight_travaillé (d/hh:mm:ss)

L0500 4:000L3M9GHWY0 58993930l F9EMYOOL B39O0

300> 25059mfjdq0s beogds EECU-1 8096 gmgger 20 dpd - To, 6ooms
3959m{dmb 9993560l s 498853500 dMbo3gd9gdol GgLsdsdolmds

0] 99Lsd5dMdS A9IM3E0bs (3590 H, ) EECU- U 8096 m6Mo d6dsbgds
FLIGHT o IDLE g60@6Mw@s@ 00686905 wrmao3mém Lodygsdo 2), EECU-
do 0fjgm90s 8BYmbgds. LEHIBIOEMWH, M MO39 dGJBYds doowgds 30(0-U
53oMmawqgddo EECU-U dogé, EECU 6gymmotmgdols Gog0do ©@s@bgds FLIGHT
69s109d0.

dbasgLo 030l 3EYmbgds 50bodbmo 53M9bolsl 56 ox0JLoMdVIMS.
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316 9JuGHvMo BsbsfgMgdol sbserobo

363 93bG M0 BbHgMgdoL sBsgroBo 3mbEgJuG Mo
Bobsf9gtMgdols sbsgrobo - sébo A

QMOMOL  35M5Jdbols 999y, OB A-Logzol Lbgoslbgs EMmMOL 0b@EgMzswom,
M@dgeros BofhgMoos EECU- 8o, ogm:

- Context 1: [06:53:31.9 — 06:53:35.9] s

- Context 2: [06:53:45.94 — 06:53:49.94] s
- Context 3:[06:53:50.02 — 06:53:54.02] s

- Context 4: [06:53:54.1 - 06:53:58.1] s
- Context 5:[06:53:59.1 — 06:54:03.1] s

- Context 6: [06:54:05.38 — 06:54:06.36] s

Context Triggering cause Description of the recording
number
According to the manufacturer, this context is
Context 1 | Switch from flight to idle recorded anytime a switch is made from flight to
idle, even without any failure

May be associated to the

Context 2 | group failures due to the | This context is related to some failures and has a
impact with the ground duration of 4 seconds
Associated to the group

Context 3 | failures due to the impact | This context is related to some failures and has a
with the ground duration of 4 seconds

Context 4 | Associated to the group | This context is related to some failures and has a
failures due to the impact | duration of 4 seconds
with the ground
Associated to the group

Context 5 | failures due to the impact | This context is related to some failures and has a
with the ground duration of 4 seconds
Associated to the group | This context is related to some failures. It was noted

Context 6 | failures due to the impact | that the context only had a duration of 98 ms
with the ground

140



3163 9JuGHvMo BsbBsfgMgdol sbsenrobo - sébo B

QMMOL 256M5ddbols 89909, s6Ob B- bovgols bbgoslibgs Mmols 0b@gtmzswom,
Mmdgeois Bohgmowos EECU- 8o, 3mb@gdud®o bsbsfgemado ogm :

- Context 1: [06:49:33.19 — 06:49:37.19] s
- Context 2: [06:49:37.27 — 06:49:41.27] s
- Context 3:[06:49:41.35 - 06:49:45.35] s
- Context 4: [06:49:53.19 - 06:49:57.19] s

- Context 5:[06:49:57.27 — 06:50:01.27] s
- Context 6: [06:52:37.09 — 06:52:41.09] s
- Context 7: [06:52:41.17 — 06:52:45.17] s
- Context 8: [06:52:45.25 — 06:52:49.25] s
- Context 9: [06:53:31.85 — 06:53:35.85] s
- Context 10: [06:53:35.93 - 06:53:36.89] s
- Context 11: [06:53:36.97 — 06:53:40.97] s
- Context 12: [06:53:41.05 - 06:53:45.05] s
- Context 13: [06:53:45.93 — 06:53:49.93] s
- Context 14: [06:53:49.97] s

- Context 15: [06:53:50.07] s

- Context 16: [06:53:50.37] s

- Context 17: [06:53:50.01 — 06:53:54.01] s
- Context 18: [06:53:55.91 — 06:53:57.91] s
- Context 19: [06:54:03.07] s

- Context 20: [06:54:07.47] s



Context number

Triggering cause

Explanation of the recording

This context wasn’t associated to any failure
recorded by the EECU.
Context 1 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 2 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 3 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 4 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 5 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 6 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 7 Unknown
This context wasn’t associated to any failure
Context 8 Unknown recorded by the EECU.
According to SafranHE engineers, this context is
recorded anytime a switch is made from flight to
Context 9 Switch from flight to idle idle, even without any failure
This context wasn’t associated to any failure
recorded by the EECU.
Context 10 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 11 Unknown
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This context wasn’t associated to any failure
recorded by the EECU.
Context 12 Unknown
This context wasn’t associated to any failure
recorded by the EECU.
Context 13 Unknown
Associated to the group | This context is related to some failures. It was not
failures due to the impact | determined why the context had a duration of
Context 14 with the ground less than 20 ms
Associated to the group | This context is related to some failures. It was
failures due to the impact | noted that the context had a duration of less than
Context 15 with the ground 20 ms
Associated to the group | This context is related to some failures It was
failures due to the impact | noted that the context had a duration of less than
Context 16 with the ground 20 ms
Associated to the group
failures due to the impact | This context is related to some failures and has a
Context 17 with the ground duration of 4 seconds
Associated to the group
failures due to the impact | This context is related to some failures. It was
Context 18 with the ground noted that the context only had a duration of 2 s
Associated to the group | This context is related to some failures. It was
failures due to the impact | noted that the context had a duration of less than
Context 19 with the ground 20 ms
Associated to the group | This context is related to some failures. It was
failures due to the impact | noted that the context had a duration of less than
Context 20 with the ground 20 ms

313365 3mBAJuEHME Bsbsfggd by
LYOsP0 5-b bgdoBg dmE3IFME0s M8EIH0Tg GqLsdsdolo 3sGsdg@to A s B

5ObgdoLz0U.
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DATE : 04/11/2020
i i Vo . s WP i, o s S s s, i i s i S i o

e \

75— ————
| (Context EECU channel B - NR [%)]
25-Context EECU channel A) NR [%NR]

‘4L-ADJ EECU data - Contexts data

BEA

of— —
t t t 1
75| —
11%NY]
N1 (%]
I | | ] T y— | T I 4 ' | | ' | 4 | | ' 4 ' | |
t t t t t t t t t t }

| t t T t t t t t t i t t t t I t i

\

ontext EECU channel A) N2 [%N2]
ntext EECU channel Bfj - N2 [%]
t + t t t t t t i

| » I | I | L I : s |
75

(Context EECU channel A)) Collectif Pitch 1 position [%]

50— % ——m—
o {Context EECU channel A) Collectif an
25 | (Context EECU channel B - Collectif Pitch 2 position [%)]
0 (Context EECU channel B) - Collectif Pitch 1 pasition [%]

| s s I

90—

825

End of IDLE order

75Context EECU channel
(Context EECU channel

H Order from FLIGHT to IDLE =

' |
1
100

N
=
I I“Igé L \» I

—
1 S i | Bl et i ] G oy e e T P ol P i el i i ] ot £ v
—t—r 1t —t—t—t——t—t—t—t—r—t—t—t—
37.5| m———a—————

25—
12.51—
— ]

OContext EECU channel A) Resolver Position [%]
(Context EECU channel B)) Resolver Position [%]
-12.5|—

L | L L L L | L L ' L | | | I | | 1 ) L | | 1 1 | | . . 1 L | |
06:53:35 06:53:40 06:53:45 06:53:50 06:53:55 06:54:00 06:54:05
2019-06-06_064851_URMO_7_accident_flight_travaillé (d/hh:mm:ss)

LYOsPO 5: 3MBEBHIJLEHMOO IMbs3gdgoo EECU-U mMogq sébobomgol

Q35bMmgdom 06: 53: 35.9 LosnBy, MY03IM0 LoGY3s 2 dsogzos FLIGHT-

0056 IDLE- Bg 5 ma03m6M3s Lo@Yyzsd 1 @oosb@més gl g3erogds 20
dogro.{)d — do.
B90mm  dmYyzs60  GoamMsHg RsbL, M3 myod® Lodyzgddo bosBgzgbgdo
FLIGHT- @56 IDLE- %9 go@stm30ol d0dsbgdols 9gbodsdolo, N1 BsfgbHowo
960036903900 99930605 ©s IDLE- U 60m3dobsgrmMds d6003369wmdsd 65% —b
dooefjos. gl 899306905 F99Lsdsdq0s LESbIMEHMwo N1 F9di06mq0sL IDLE
06Mdsbgdol  Jgdobgggzsdo.  gb 930B3969dL,  Mmd  IDLE  36dsbgds
39035¢0LHobgd o 0dbs  dM35L Fogm. IM30L IbIMBRIBO  3565T9EHMYdOL
090306905 dm3ygs IDLE 86dsbgdslb (899306Mm9ds N2, T4, P3).

144



090b03b690m@s, M3 A @s B s6Gbgdol  3mbEH9Juddo  BosbsfigMgdo  Boofigms
bbgoslibgs  ©@MmMmoL  0b@gMzsgdom. Fbmerm© Mo  3mbEHgJudo Tgodwgds
399L505390MEL MG SOBL:

- A 56bob 3mb@9JuGHo 1 d90dergds d9gbodsdgdm@gls B sébob 99 -9
300 Ob

- A 56bob 3mb@9duGHo 3 990dergds d9gboedsdgdmgl B sédbols dg -17
306¢9JbOL

o939  99obodbgdmes,  MHMI  BmAoghmo  3MBEBHIJuGHMOOo  BsbsfigMo G
SLbM300dMm©s EECU-U B sGbdo oxodloMgdme Bsgs®mbgdmsb.

3990090 899955053 dd0 F90603690Mmqs 53 BsbSH9gM9gdd0:

- Bmaoghomo  3mb@GHgJudo Boofighs B 9MbTo, gmgz9wazom0  sbmoMmg0vIero
B53560bgd0L go69dg

- BMY0gmHo 363 gJuBL, Fofolimsb Fgxsbgdol 89dwgy, 3Jmbs FgmUsdsdm
2562 dMdo.

- 306391393056 SLMEFOMGOMEO 356539BHMGOOL TgBHJuMBS 56 04bs BfgMoo
B sébdo.

d9L50530L0 bobsBgdo Fm399w90s g -5 IBIOM®MT0, Looi bsB39bgd0s
Ubgoolbgs 3mb63gduEMo BsbsfigMgdo s 3500056 393060900
oL3M9AIO 0bRMEOTS3E0s.

513365 IMS3BY

03M960LoL, MMl  MMLsE 39MGIBMIETS AboEsIS Bosgos30Mm Tgdmbgggs
EECU-b dog® 06:53:35.88 Lor-bg woszoduodgdmwo 0dbs 390@H0x3609bol FLIGHT
9500056 IDLE 09:09%9 g5000030L 06:d569ds.

EECU-3 89L50530bs  )35Lvbs 800gdgen 36dsbgdsls (360dsbgdsBg oliG«yto
530060350 3592H5365 20 dogrofjd-ob 99d9y).
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Bof960ds dM530L 356589EHM90ds sB39bs MM IDLE 695039 250sU3eol
06 dsb6905Hg 05335 LOMBIWM MYoQ0EMGOS MIbEODY.

dombgogzs 0dols Hmd EECU-U m6039 sGboo 25390090men 30mb@9d@wmowmy®
Lobols  dgL5d53Md9dO,
99U39OEGH0BT 396 98MO30bs AMOZ30L 3Ybgdol M50 83303909 9ds.

Bobsfatgddo

5©0dmbgbogro

0gbs

39633990

36530l Bsfgmoe 3565993H0M9ddo 396 0465 bsdmzbo dMs30L dEHYmbgdols Go0dy

Lobols 60dbgdo.

193 1-Bg 65B39690 dM530L 356589BHM9d0L Mobsbdogo:

s dM530L 356539BHMgd0 gdmbzgmes dM530L Fwdsmdols dM30L 253390006
Idle-cog o Idle-sb flight 3mBo30gdsd@Y, 0d Lssg N2 8609369wmds

104% oym.

* dMO30L 2503900006 284 (o880, NI,

dmmembgmo  offygol  @o35Mm©bsL, Moz BofigMowo  dmbsigdgdol
9dob9300 Fggbs85990MmEs BOHYBOL M9g0dol 33eoegdsl flight-csb Idle-

9.

N2,

NR-ob

3603369 md900

—%N1 1Hz
120

104%

N2 (Flight)
100

20 A

N2, NR, XPC

% N1,

150

seconds (from engine start}

4L-ADJ - 1Hz recording - 6th of June flight - engine parameters

250

%N2 1Hz —9%NR 1Hz %XPC 1Hz ----Engine Torque T4
g Flight K
RunUp Flight

— — ./-—r—-r——r-—-m

900

Idle

284

700

600

500

400

300

Temperature °C & Torque N.m
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1dqds 1. IM30L 3565093HMJd0 IM530L 45939006 BfgMHOL dmemAY.

1995 2-Bg 6583969005 AM530L 356509EMGd0 dMOZ30L 4533900056 284 {530l
9990’

d653900L Y39 35653930 F99Lsdsd9dMm. Idle G080l

doboliosmgdgdl (bdqgds 2: N2(idle) = 63%)
NR 5 N2 8mbs399900 gdmbgmes geondsbgomls

XPC ym390m»30L46% -Hg dsmognro oym

% N1, N2, NR, XPC

120

104% N2 (Flight)

80

60

40

20

4L-ADI] - 1Hz recording - 6th of June flight - engine parameters

%N11Hz —%N21Hz

Flight

%NR 1Hz —%XPC 1Hz

275 280

)
EE 85 250

seconds (from engine start)

Engine Torque

285

T4

000

300

Temperature °C & Torque N.m

2

100

300

1935 2. B30l 35653930900, 1HZ Mfy39@ 0 BsBsHgMol dmaenm 25 §sdo.
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513365 396MEIBMYBOL bodlbgzMg390BY

bo930530Mm J9dmbzg30lL SEAO0WDBY 39MEHTIRMIbOL bsdlbgMgzgodol, dbowo
OOEGHMOO0L, 35OHM30L LyFOL OMEMOOL, BHMIBLAoLOOL, dolgdol - MbosdEmgdols
5 36530l IMmOYIgdol BodE0©o dyMIomgmodol dglozerom s IB0sbgdols
b5L0SMOD Q5TM3EObE.:
- boogosgom  090mbgazs0g BB  J0dE0bsMJMI©Ss  LYIGHIGH™  M90dd0,
096008369000 356909.

- gM9gbolsls 3960 FRM960L 3mBLEHGMIE00L 359600 SIS SOYOEO 36 Jmbos.
- 3mBLEGHMJ300L sALb3MY3s Bmbs Fofalimsb dgxsbgdols ggys.

BO960L 56sgoBo

MOmymeds  390308M9bo  4L-ADJ-l d6ogol  3s6m30L 300330993 gMHI0
dmfigmdomds ,EECU- @b @ 55305309600 ds®r30L dmfgmdogomds ,GARMIN®
- Q56 599390 Gogs gbLogMgdOL dIMSMYOOL BoBHgM9d0, S1939 396 EHIBMGBOL
58OHIBOL SEAO0WDY (,45BdIA0“-b 39MOEHIFOIBIIOL 35Ds),562560:056 gobmogligdero
BOMZOWMZo™m  30Q0JM  39996900L  BsbsfaMgdo o MBMsm© 9Bl
000gdsMmg  dgmxuo  mzo0mIbozggdol  dogM, dMmdOEIOO  GHgargambom
290509000, 390ERMI6OL 55360960l $8LEHB3)E0 30 M BB[gM9dOL odoxszMOL
dmbs398900 230639690L, Gmd 06:06:2019 (gl 3963IRM960L dgmom®mo, iMgbols
©50Y9059g SLOMEgIL BEObIOEH™ME, 390EIROIBOL RMGboLHobs F90m{ands-
9mdBoIOsL, GMmIwol 90993 Habobsdgdc, s33¢9bsbg bydsGM30L dowgdols
doBbom, dmdowmo FGHgnmbom M353d06MEGds 3L ,L5dogMMbsg305(305 -l
d9Lodsdol  Lsdbobw®l s 0ol BMgbol gL gdol  bgdIMm™ZL
(6030934303909 905 - I3 ,,L5d59MMb530985305“~-B odmMbMzoo 53MbSF9eO).

06:52:40 bo> (UTC) = 10:52:40 10> 5003003030 MHMU.
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06:52:40 bor-Bg 396GHIBMI6OL FJPoOHTs ME TDOgMMB JOHMO, ,4oBdJYO“-
b 3963353696900l doBOL 56QMOL Fob dmfygmdoo dgEMbol Loggs®mosbo slsgMgbo
9m9b0ob Aobsbm®mEogms 39M@EHIRMIboo 4L — AD] s5369b6s. 5536965 170 393 ®0ob
LOdsMgIY 2EBMOEF0GES 39MHE0ZOWIMOP SBMGBOL M9s10030.

170 99@&®Mob Lodsmegbg 3963FRMH60 A3IEOL 3MOODMbE MmO BMgbols
9g50ddo, 0{jggdl LoBRJsMOL 2ob3050gdsl s J0gdsmNgds Hobsbot oggadowo,
LOLEGHMIOM ,,(MALO-g5BBIRO -l ILIFMYHO TMmgEbol FJodsM NI gdO).

06:53:36 Lo-9¢9, BOHIBOL Lodoswerg 170 dgE©0o, BMHY6OL LobdsMg 104, 13¢9bs
90980bsmgMdL LYTFHOSEHM M9510830, 39608369000 A56939.

06:53:37 Lo-Bg bgds dM530L 450593565 ,FLY”(36960l) 61950800056 ,,IDLE®
(d6530L 39domdols 4zgeoHg dsE) Mgg0dbg s 0§Yygds 39MEIRMI6OL FM9bOL
Lodseeol LHMSzz0 3993060905 (33930l Mgs0ddo oobigens), M3 06:53:50 Lom-
B9 0005360905 396TRM960L Jofolicsb Ggx sbgdoo.

MmO 3 H90Mmo0bodbmwo gMIBOL 3565d9@MGOOL BobofgMgdol godoxrz™sd
33063965, 36960l dm390mw 300E03M dmdgbEdo, Mm 06:53:36, GMm3s dMS30L
3omm30L 096M39G0L 3mBo0s 56%, bgds dMO30L A5oYy396s “FLY” 6950000056
»~IDLE® ©9500%9, 990099 3 {980 06:53:39 bgds dMog0L dsGmn30L 3963930
Q¥ 503905 46% -PBg, 9909y 2 (o880 06:53:41 bgds dMO30L oGN30l
0963930 oo 8935 54%, 999y 2 (o830 06:53:43 bgds dMs30L oGN30l
096393H0L IOWS 533905 47%-Bg , 890MI bgds ymzgwr (osdogMow o
909395, 06:53:45L00-Bg IMH530L FoMN30L 09M39B0 56%-Bg oym bmenem 06:53:47bm-
B9 s0fjos 60%-0g o 06:53:47107-Bg bogds dES 33905 46%-3Y.

03 9m39b®GHdo, BoJBHOMGMmO© 96 dMmIbsGs dMO30L FsMmM30L  BYMIYEHOL
dMEmI©g VOES @FIZ9, M3 93BMOMAS300L  FgbsmBMbgdol 930w gdgEo
306MddS.

3600303990 33960l sfygdosb 06:53:36Lm, 2ov956M9Ls 396METRMI6OL
300  OHMEGHMOOL  59MME0bs303MNMH0  Fobollosmgdgdo, O3  JOTIMObIE)S
3903IRM9bol 3HB0O OHMEHMEOOL dOWB35m5 Mobgzol 89030Mgd0m, 53930 dsgrol
09933060900m, 39ME035¢IM0 356060 BoRJSMOL oBM©Om, Mods3 godmofj30o
390@0x5M960L  FsOM30L  989JGHOMOOL  3O0GH03MES©  F9930Mgds,  M5353
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099909090 45bss 39MGIRM96oLZgoL Fglodsdolbo LoBdsMol, Lodswol s
9085600900l 3965MBbads s MLIBOMBM oxM9bol 4obbmM309wgds.
390&0x5M960L 3B0oO MHMEHMOOL dMrmbgzosms Moibgds (RPM NR) @sofjym

3993060905 @S 39M0GIROIHOL Fofobmsb Tgxsbgdol ImIgbEdo dgoaobs 65%, Mg
56 5GOL 153056000 BLOAAEZ3MY 93EMOMEBS300L Mg50ddo MLOBMMbM IRMGBOL
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Electrical Magnetic Plugs design

The Electrical Magnetic Plugs are designed to detect metal particles that are generated by the engine and that are
drained into the oil system. The size of a particle that can reach the Electrical Magnetic Plug is limited because of
the strainer which is located upstream in the oil circuit. Moreover, the functional specification for this kind of
design is not tied to the metallic article size, but rather to the magnetic strength as well as as the air gap length.

The Arrius 2R Electrical Magnetic Plug is of the same technology as the whole Arrius 2 fleet electrical magnetic
plugs, which global in-service experience show that no Uncommanded In Flight Shut Down ever occurred
following an accessory gear bow bearing failure. All accessory gear bearings or gears failure have systematically
led to chip detection.

In the case of a loss of a tab from an accessory gear box bearing, combined with no chip light early warning, it
was demonstrated with engine bench tests and analysis (and shared with EASA) that :

. The loss of all tabs is necessary to initiate a bearing ball contact,
. This ball contact is generating a flaking wear which is very slow (more than 50 running hours),
. This flacking will lead to a scattering of metallic particles into the oil system that would eventually be

detected by the Electrical Magnetic Plug.

In 2019, SafranHE worked and designed a modification “Tf90” (SB_319 72 4090) of the forward HMU shaft
bearing which replaced the “stamped” design by a “riveted” design to avoid tabs to be lost by the separator cage
(hence, that also avoids the tabs to go into the oil system).

Additionally, in 2021, a complementary modification “Tf96” will be implemented to replace all stamped type
bearings into the accessory gear box of Arrius 2R by riveted design.

As a summary, the following paragraph of the draft Final Report shall be reviewed and amended taking into
account the above explanations:

o Safety recommendations

“To change design of Electrical Magnetic Plugs of the engine, which will gives result - chip CAS message by the
avionic even in the presence of small parts of metal shavings.”

The BEA proposes to remove this recommendation since the present design of the magnetic plugs allows to
detect small metallic particles and the loss of the tabs was not a contributing factor to the accident.
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