5 APPENDICES

5.1 Appendix A: Electronic data recording devices
5.1.1 P&W DCU Data Readout and Analysis Report
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engine running time was converted to hours, minutes and seconds.

The EEC has a maximum recording rate of 20ms and cannot transmit to the DCU faster than this. Itis for this
reason that the data may appear to be received in groups of approximately 20ms apart.

Acronyms:
NG: Gas generator speed

NFFLT=NPT: Filtered power turbine speed
MGT: Mean gas Temperature

CLP: Collective lever pitch

PLA: Power Lever angle

NRFLT: Filtered rotor speed

EEC: Electronic engine control

This control system does not record any remote engine parameters. The control system records OEI excursions,

can occur through critical faults or when pilotinduced.

FEWC Proprietary, refer to notice on page 1
The export control classification with respectto this documentis contained on the first page
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Summary of analysis:

The DCU’s and EEC’s were shipped back to the TSB of Canada to be desalinated and dried out and then
downloaded at the Service Investigation department at Pratt and Whitney Canada.

The right-hand engine (serial number BFO138) or #2 position pilot-view had DCU 3059185-03, s/n DPO7-4675.

The events logged in the two DCU’s will not occur at the same time, but when an event is observed on that

not aligned.

FEMYC Proprietary, refer to notice on page 1
The export control classification with respectto this documentis contained on th e first page
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450-677-9411

de Unite

Engine BF0157

The relevant data deduced to be from the final flight for the left hand (#1) engine (BFO137) _was tabulated in Table 1. The time is displayed in
delta imes, which is the differencein time from the event logged previously, to thateventlogged. [sing . the time between recorded events we

within the dual engine operating range again. [tem H is the final event recording in the DCU and this is typically a recording of the final
engine time on shutdown. From this data we can conclude that during the last 20min of flight the engine ran in OEI mode.

Engine Delta
Serial # Information location Delta time time NG MGT | QLFLT | NFFLT | NRFLT T1 TMSEL PLA CLP
(5) (min) % Deg C % % % Deg C ma deg. deg

A | BEO157 | MapMode Buffer | EVBLKS0102 0.0 sec 0min 79.16 | 56669 | 1578 9252 9257 | 31.08 41.01 2639 470
B Last Flight e BBL ! mwm ° Ec_wc 102.34
C Last Flight Max Torque 806 sec 1 min 7488
D QE| Buffer QEIBLKS0013 0.0 sec 0 min 95.56 | 807.81 | 69.28 8179 814 2958 10811 52.00 550
E Last Flight Iax NG 04 sec Qrmin a7.79
F Last Flight Wax T 0.0 sec 0 rmin 83421
€] QEl Buffer QEIBLKS0013 0.0 sec 0min 96.91 | 828.00 | 6746 93.08 928 2966 2549 5202 9.29
H Last Flight Enginetime 11521 sec 19 min

Table 1: BFO157

when these faults occurred (furthermore itcannot be determined ifthese faults occurred at the beginmng or the end of the hour). A DCU fault

WARNING - PROPRIETARY RIGHT S NOTICE: This decument is the property of Pratt & Whitney Canada Corp. ("P&WC"). T ou may not pessess, use, copy or disclose this dosum eat or any information in it,

for any purpose, including without limitation to design, manufacture, or repair parts, or obtain NTSE or other government approval to do so, without P&WC's express written permission. Meiher receipt nor possession
of this dcument alone, from any source, constitutes mch permission. Possession, use, copying or disclosurs by anyone without P&WC's express written permission is not authorized and may result in criminal or civil

liability
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Engine Delta
Serial # Information location Deltatime time NG MGT | QLFLT | NFFLT [ NRFLT | T1 TMSEL PLA CLP
(s) (min) % Deg C % % % Deg C mh deg deg

| BF0158 | OEIl Buffer QEIBLKS0D011 0.0 sec 0 min 9676 | 82050 [ 67.87 | 100.05 | 10006 | 3347 66.28 58.21 49.45
J | BEO1S8| Last Flight Ilene NG ' n%mun_ ' :ﬂﬂm 92.00
K | BEO1S8| Last Flight e T6 0.0 sec 0min 74600
L | BEO1S8| Last Flight Max BHBL 1781.3 sec 30 min. 10233
M [ BEO158| Last Flight IMax Torque 12319 sec 21 min 5357
N | BEO1S8 | Last Flight Engine time 2.9 sec 0min

As previously explamed. this is a circular buffer fault recording system, thus the faults will write over themselves. The faults are recorded based..
on, this circular buffer time (with a one hour resolution) and not engine time so the faults cannot be aligned with the exceedances, nor the other

Table, 3: BFOL5S

engine, however the Ng is recorded which helps to determine the engine condition.

Table 4 summarizes the fanlts recorded on engine BFO158. It is suspected that the faults J, K and L are from a previous flight as they occur
one hour prior to the last set of faults and match faults M-FQ on table 2 from engine BF0157. The faults M, N, P and Q are all wraparound
faults, which indicative of an electrical commumnication loss. The ARINC mput fault is anotherindication that there was a loss of
communication. All of these fanlts occurred with the engine shutdown. To see a series of faults like these, is typical of a communication loss

that can be caused by an accident.

Circular Buffer NG Engine
Fault code Time (h) (%0) Condition

I Rotor Speed 160 62 Engine running
J torque motor current wraparound 161 86 Engine running
K PLA 161 73 Engine mnning
L Training discrete 161 59 Engine running
M auto confirm wraparound 162 17 engine shutdown
N training latch wraparound 162 13 engine shutdown
O ARINC Input 162 12 engine shutdown
P EEC fail solenoid wraparound 162 12 engine shutdown
Q ARINC Wraparound 162 11 engine shutdown

Table 4: BF0O158 faults
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Conclusion

P&WC believes that the DCU data captured by engines BF0157 and BF0158 shows normal peak value recordings during the last flight, while
engine BF0157 showed indication of running in OEI The faults that were captured on the engines, which are believed to be related to the
event, occurred when the engines were shutdown and are all signal feedback faults with the exception of the ARINC input fault on engine

engines runming during the last hour of fault recordings.

P&WC Proprietary, refer to notice on page 1
The export control classification with respectto this documentis contained on thefirst page
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5.2 Appendix B: Maintenance
5.2.1 Pitch link adjustments
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5.2.2 Autorotation RPM Adjustment and Verification Procedure
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5.2.3 Maintenance Process

PART 5

Maintenance Organisation Exposition

5.8.3 Maintenance Process - Planned Maintenance Procedures

No. 1461017

Research Document NO
documentation oK
14PS102
YES

Checdk tool accuracy
‘ MESI0S

NO
Accuracy
check OK

YES
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Ballina Limited
Maintenance Organisation Exposition
No. 1451017

MPS5112 Final Certification Review

a)

b)

Upon completion of requested maintenance tasks, the CE or Engineer
responsible for the maintenance release will parform a review of the
documentation to verify that the requested task has been complated.

The review as described in a) will ensure;

-

each required task is delalled (or reference made to other doguments for
the task) in the aircraft log book,

the aireraft weight and balance report has been amended as required,
the aircraft equipment list hag been amended as required,

parts, including tracking numbers (RGM), have been entered on the work
order,

placards associated with rectified defects are removed,

duplicale inspections are slgned as reguired,

maintenance release ara signed as required, and

ground runs and test flight results are enterad where required in aircraft
log book release statement.

a0 BEP 2011 AMDT, 1 Page 52
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5.2.4 Aircraft Technical Record Control and Release to Service Procedures

PART &
Maintenance Organisation Expoaltion
Mo, 145817

l

| 14, This concludes the updating of maintenance tracking for Scheduled ilems and you can }

ronw print @ new Forecast Repor fo give to e MC in ondes ko prapane and ssue the
nerw Technizal Log for flight manual,

15.  Fstum complated werk package fo the CE 86 ha can complsts his Log Bock sniries, ‘

Thits will remain & function of the CE of his delegals, The engineer respansible for the
coprdination of the job wil carify for the *Ralesse bo Service” siatemant.

]

8. AMer teeneal g and sircraiengine tag beak eniries ara completcd and rokessad Gr |

relam o sarvica, refurm ko the CALM program and open the "Active Wark Order” and
thWWhmmummwmmth

TEC107 Log Book Entries and Release to Service
a) Ajrcraft Log Book: the following entries ahall be Included;
(1} The date maintenance was carried out and cerfified.

{2} The current Total-Time-In-Service after maintenance was carried
out, transferred from the time recorded off the Aircraft Technical

Log.

{3) The current total Lendings/Cycles and RINS (if applicable) after
maintenance was carried out, transferred from the times recorded
off the Aircraft Technieal Lag.

(4) All maintenance detalis and certifications for Release to Service of
any work carried out, Eniries can be endorsed in this section either
hand written or a loose leaf lag book entry parmanantly atiached,

(5} Record all AD's and Bulleting carried out whathar applicable or nok,
repelitive  or  non-recurring, in  both “Aircraft Maintenance
Certification Log (DA3Z197)" and a signed entry in the "Aircraft Log
Book Alrworthiness Directives & Bulleting Records”,

(6) Record anly Special Inspection and Modifications in log book named
“Non-recurring AD, Special Inspection and Modification Certification
Log (DA3198)"

B) Engine Log Book. The following entries shall be included;
{1} The Engine Type and Serial Number of angina.
{2) The datle maintenance was carried out and certified,
{3) The current Total Time Since New (TSN) and Time Since Owarhaul
(TS0} after maintenance was carried out, transferred from the time
recorded off the Aircraft Technical Log.

{4) The current tolal Cycles afler maintenance was carrled out,
transferred from the times recorded off the Aircrafl Teehnical Log.

T
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Ballina Limited
Maintenance Organisation Exposition
Mo. 145017

c)

d)

(5} All maintenance details and certifications for Releass to Sarvice of
any work carried out. Entries san be endorsed in this seclion either
hand written or a lcose leal log book entry permanently attached.

(6) Record all AD's and Bulletins carried out whather applicable or not,
repelitive or non-recurring, in both "Engine Certiflzation Log (Form
826)° and a signed-copy in the “Alrcraft Log Book Airworthiness
Directives & Bulleting Records”.

(7} Record only Special Inspection and Madifications (n log book named
“Mon-recurring. AD, Special Inspaction and Modification Cerlification
Log {Form 831)"

Release to Sarvice Procedures

(1) The Certificate of Release. to Service is issued following satisfactory
completion of work referred o, and containg the date it was
complated, the organisation authorisation reference and
identification of the certifying staff.

{2) The record for components received from outside contractors, is
obtained from the incoming received documentation, A certificate of
ralease to service shall be issusd at the completion of any
maintenance on & component whilst off the aircraft. The authorised
rélease certificate or serviceable tag identified as Farm BLODS in
Appendix 1 to this MOE, constilutes the component certificate of
release to service, For extansive rework, overhaul or reconditioning,
the Authorised Release Certificate must make referénce to the
specific wark record, where full detailz are available. When a
component is maintalhed internally far our own use, Form BLOOS is
all that is required. 1

(3} Any unserviceability which was permissible under an approved
minimum equipment list or similar schedule, must be released o
service after rectification of the unservieeability in the Aircraft
Technical Log andor transferrad to the Aircraft Cerlification Log
Book, making refarence lo the Aircraft Technical log.

Certificate of Releass to Service

(1) Part 43 requires, that a Cartificate of Release to Service be issusd
following maintenance. The Certificate for Release o Sarvice only
certifies, for the work that was carried out as described in the log
book entry &s stated. It shall be issued by an appropriately
suthorigsed certifying staff on behalf of the arganisation in
accordance with Parl 43 and Para. 5.13 below, where It has been
verified that all maintenance ordered, has been properly carried out
by the organisation in accordance with the procedures specified in
this MOE, taking into account the availability and use of the
maintenance data that there are no non-compliances which are
known that hazard serfously the flight safaty.

(2} The statement shall read, “f hereby certify that the malnienance
recorded has been carried out in accordance with the Papna New
Guinea Civil Aviation Rule Pert 43 and in respect of thar
mainténance the alrerafi is release 1o service, pursuant to CAR

Part 43. 1057

o
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