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1.1 Cineflex ELITE # 4.3

ARI103# 117 14 p > H o2 Fp- 2 6KAZLE f347 & 03
ik % > 4li3 % GENERAL DYNAMICS: 3] % Cineflex Elite- & 55 305 o
AT I —a‘wq 60 27 (& 7z Gimbal #E2:4 ~ ¥ E & ~ GL £ % ~

PR RH )3 106 £ 06 7 09 p & %5 B-31118 6 T 3 o

A A EEIT P AET 4 R i3> RED MIN-MAG
512 GB th#E fi e+ p o 3%+ % £ 512 GB ( A %5 750102B3E47F ) -

Cineflex ELITE H 4L a 4 £54e ™ ¢

SYSTEM System Type 5-axis gyro-stabilized
SPECIFICATIONS Azimuth Coverage 360° Continuous
Elevation Coverage +20° to -190°
Roll Coverage +/- 45°

Slew Rate <55°/sec*

Max Slew Acceleration 100°/ sec2

DIMENSIONS Turret 19.8” x 14.9”
Auxiliary Control Unit 14” x 197 x 6”
Laptop Control Unit 177 x 8.75” x 1.8”

Cable Set 20’ length

WEIGHT Turret 85 Ibs.

Auxiliary Control Unit 27 Ibs.
Laptop Control Unit 5 Ibs.
Cable Set 9 Ibs

POWER Input Voltage 28 VDC +/- 10%

RED EPIC /ARRI ALEXAXT M
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Continuous 215 Watts
Maximum 615 Watts

SYSTEM
INTERFACES

Control RS-232/422, Ethernet

CAMERA OPTIONS

The camera system can be adapted for multiple camera
configurations upon request

RED EPIC® DRAGON™

Sensor Type 19 MEGAPIXEL DRAGON

Pixel Array 6144 (H) x 3160 (V)
ARRIALEXAXTM

Sensor Type 35 format ALEV Il CMOS

Pixel Array 2880 (H) x1620 (V)

LENS OPTIONS

The camera system can be adapted for multiple lens
configurations upon request

PL MOUNT

Canon CN-E14.5-60mm 14.5mm - 60mm

Canon CN-E30-300mm 130mm - 300mm

Zeiss Master Primes 25mm, 27mm, 32mm, 35mm,
40mm, 50mm, 65mm,

75mm, 100mm, 135mm

AbelCine B4/PL Adapter w/ Fujinon™ HA 42 x 9.7

SYSTEM OPTIONS

Video and System Metadata
On-screen Display

Remote Interface

DIGITAL VIDEO
RESOLUTION

5,120 H x 2,700 V
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SIGNAL FORMAT 6K RAW, 5K RAW, 45K RAW, 4K RAW, 3K RAW,
2K RAW, 1080P RGB, 720P RGB / 23.98, 24, 25,

29.97, 47.95, 48, 50, 59.94 fps all resolutions

DIGITAL STORAGE RED MINI-MAG 512 GB
DEVICE Weight 0.11 Ibs
WEAPON DRAGON ( Magnesium) up to 225 MB/s

OPERATING TEMPERATURE 10°C to 40°C

12 B R T2 2y

Cineflex ELITE =g % F#L & 15 #§ REDCINE-X PRO ##8:& (7 ©
' - RED MIN-MAG 512 GB shE iz o+ N § T2 58 % & A it
501372 #%F2 -F3 -F4-

T2 82 B2 B4z (s bf”’vviﬁﬁ\%i Fodli £ &
Al e B Ricthe 2 HPPP I EFELRR » % REDCINE-X
PRO B~ o 72 B i 5 2 B dhiedh ~ 2 é?:ﬁ;"vﬁ o;u; o B ¥
P80 2 f347 & 5 5120 x 2,700 #2454 5 & §) 47.95 5 4 & (frame )
A EtgE e B 00214 -

- ERYER L1374 0 £ 3 6570 E G - AT HER

ES 5,060i 6,060 g & & BF (F: % AP % 1055 5 1264 2 B ) 4

20f)z+2Fw (F¥B5) Y 5 hEINE RS2 ERFZ 7 T7%
B2 AR B A o

! REDCINE-X PROFESSIONAL BUILD 42 RELEASE — WINDOWS  (64-BIT)
https://www.red.com/downloads/5340c33e26465a4b46002ddc
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Quality Check 0
@ Images median of 55305 keypoints per image o
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@ Camera Optimization 1.66% relative difference between initial and optimized intemal camera parameters o
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Engine Investigation Report

Rolls-Royce Corporation
Model 250-C20J
Engine CAE 270910

Emerald Pacific Airlines
Air Safety Investigations B-31118

Fengbin, Taiwan
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Emerald Pacific Airlines S/IN CAE 270910 10 June 2017

Background

On 10 June 2017, a Bell 206B3
helicopter, registration number B-
31118, was destroyed while
conducting videography operations
in a mountainous river valley in
Fengbin Township, Taiwan. The
pilot and two passengers were
fatally injured.

Daytime visual meteorological conditions prevailed at the time of the accident, with cumulous
clouds. According to the Aviation Safety Council, ground witnesses gave conflicting reports of wind
conditions; some witnesses reported very strong winds at the time of the accident, while others
reported mild winds. However, automated weather recording stations reported no significant
meteorological conditions at the time of the accident.

The Taiwanese Civil Aeronautics Administration and Aviation Safety Council (ASC) conducted an
on-site examination and documentation of the wreckage, and then directed the wreckage to be
moved to a secure area at Taipei Songshan Airport. The wreckage remained there until the arrival
of Bell Helicopter and Rolls-Royce Air Safety Investigators, and was examined on 17-18 June 2017.
The engine was subsequently removed and shipped to Air Asia’s facilities for detailed examination
on 20 June 2017.

This report presents the observations made during the investigation.
Accident Flight, Impact and Wreckage Information

The aircraft departed an unspecified residence at 10:46 local time and was in sporadic contact with
Air Traffic Control (ATC) during the flight. Terrain interferred with both radio communications and
ATC radar coverage of the area being overflown. ATC radar shows a wandering flight path that
initially proceeds down the shoreline, before then proceeding up a mountainous river valley. It is
presumed that the flight path was being dictacted by the front-seat passenger, who was producing
a video about the natural landscape of Taiwan. Total flight time was approximately 94 minutes.

Some video from the accident flight was recorded by the chin-mounted Cineflex gimbaled/stabilized
camera system. Portions of this video also captured brief images of the cockpit and main rotor
system. According to ASC analysis of the video, the helicopter was being flown with a main rotor
speed of 91.4% in the minutes leading up to the accident. The ASC went on to report that in the last
second of video recorded, the main rotor decayed from 52.2% to 38.5%.
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Photographs of the accident site suggest
the helicopter landed in a generally
upright attitude; the landing skids were
not spread. Damage to the tail rotor
blades and drive shaft is consistent with
the tail rotor striking the ground during
landing, and subsequently being severed
by a main rotor strike to the tail boom.

The tail boom was severed by the main
rotor blade, and came to rest immediately
adjacent to the main wreckage,
suggesting the tail boom was severed
during ground impact.

Both tail rotor blades were fractured near the blade
grips from aparent rotational impact with the rocky
ground. The fractured ends of the tail rotor blades
were found 30-40 meters from the wreckage. The
tail rotor drive shaft failed in tortional overload.
Twisting of the drive shaft is consistent with the
drive shaft being driven by the engine when the tail
rotor blades impacted terrain.

y
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The majority of the fuselage and cockpit instrumentation was consumed by fire.

The main transmission housing was consumed by fire. The main rotor blades exhibited minimal
impact damage. The main rotor mast exhibited evidence of a slight mast bump, however the mast

did not fracture. The engine-to-main transmission drive coupling had fractured in overload.
5 e T B TR T ° Eay
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Initial Engine Examination

Although exposed to high temperatures from the post-crash fire, the engine and its accessories
were not consumed by the fire that consumed much of the main transmission and fuselage. The
engine remained attached to the remains of the engine compartment floor; however, the engine
compartment floor was no longer attached to the fuselage.

The engine compartment was separated from the rest of the fuselage to facilitate examination.
Turning the engine upright allowed engine oil to drain from the accessory gearbox. The oil was dark
and opaque. It contained no metallic debris. The airframe-mounted engine oil reservoir and filter
were destroyed.

All engine control pneumatic system B-nuts were found to be at least hand-tight. Evidence of
blackened torque paint was found on all B-nut fittings.

A cursory examination of the compressor revealed the compressor to be corroded, apparently from
firefighting efforts and subsequent exposure. The compressor’'s composite lining had been
consumed by fire. There was no evidence of hard-body impact on the compressor blades or vanes,
and all blades and vanes were intact. The compressor could not be rotated by hand, which is
typical of a fire-damaged compressor lining.

Examination of the power turbine revealed no evidence of operational failure or malfunction. The
power turbine could be rotated by hand and was continuous through the accessory gearbox to the
drive output couplings.

The ASC made arrangements to have the engine shipped to Air Asia in Tainan City for disassembly
and detailed examination.
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Detailed Engine Examination

On 20 June 2017, the investigation party reconvened at Air Asia for a detailed examination of the
engine. The engine was placed in a rollover stand to facilitate disassembly.

The fuel supply line to the Fuel Spray Nozzle was removed and checked for the presence of fuel.
The line had been blackened by fire. The line contained only carbon dust, which is presumed to be
coked fuel.
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50psi shop air was attached to the engine’s Pc air line, in order to check the engine’s pneumatic
system for leakage. A soapy solution was applied generously across all pneumatic lines and
fittings. Leaks were detected at the Pc orifice fitting, which is fitted with rubber gaskets. However,
this leakage was determined to be due to thermal degradation of the rubber gaskets, caused by the
post-crash fire. All other ferrule fittings, lines and unions on the pneumatic system were found to be
free of leakage.

Both the upper and lower Magnetic Chip Detectors were removed and examined. Both were free of
any significant debris. The engine-mounted oil filter was removed and examined; it contained a
small amount of carbon/coked oil but was free of any metallic debris. The oil within the housing was
clean and had no unusual odors.

The engine oil check valve was removed and disassembled. It was free of any defects and debris.
Engine oil supply lines, oil jets and finger filters were all removed and checked for blockage,
damage or mis-installation. All were found free of debris, undamaged and properly fitted.
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The engine’s Fuel Spray Nozzle was removed and examined. The spray face had a normal amount
of carbon soot. The nozzle was then flow checked on a test bench. The nozzle met required
standards for both flow and spray pattern.

The engine’s Outer Combustion Case
(OCC) was removed to facilitate the
turbine module examination. The OCC
exhibited no significant damage or
deformation. Removal of the OCC
exposed the Inner Combustion Liner,

which was removed and examined.
The Liner exhibited no evidence of
abnormal combustion, thermal
degradation, streaking or operational
damage.
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Removal of the Liner exposed the Gas Generator Turbine (Turbine Stages 1 and 2). The Turbine
Nozzle Shield was removed and examined. It exhibited no evidence of operational damage. A small
amount of metal splatter was noted on the surface of the Nozzle Shield.

This is typical evidence found when the compressor N T o o gy e :
is damaged by FOD or impact. The abradable S SR T G R
metallic surface within the compressor is abraded by O T e U e
the compressor rotor, which is carried inthe gaspath = = = =0 ¢

to the combustor, where the abradable metal is 5 ke
melted and deposited on the Nozzle Shield. The
specific compressor damage is detailed later in this
report.
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The turbine thermocouple harness was removed and examined. All thermocouple leads were intact
and exhibited no evidence of thermal erosion.

The rest of the turbine module was disassembled and examined. No evidence was found of
operational failure or malfunction with any turbine rotor, bearing, shaft, casing or vane set.
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The compressor module was then removed
from the accessory gearbox for disassembly
and examination.

The fire-damaged engine bleed valve was
removed. The bleed valve was open and
exhibited no evidence of operational failure.
The poppet valve could not be cycled fully by
hand, but it could be moved a small amount.
The poppet valve exhibited no radial
movement.

The compressor case halves were split and
removed, exposing the compressor rotor and
stator vanes. The previously-mentioned
corrosion and fire-damaged lining was
documented. No evidence of Foreign Object
Damage (FOD) or operational failure was
found.

Removal of the compressor allowed the #2 Bearing to be removed and examined. This bearing is
susceptible to damage if there is any interruption in oil flow or degraded oil quality. The bearing was
undamaged, rotated smoothly and was well lubricated.
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The compressor shroud was
then removed, exposing the
centrifugal compressor
impeller. There was no
evidence of FOD on either the
shroud or impeller. However,
there was evidence of minor
rub contact between the
shroud and impeller. This
contact is presumed to be the
source of the previously-
mentioned metal splatter on
the turbine shield.

Rub contact between the compressor wheel and shroud is typical during a hard landing, or any
other event which imparts a significant impact to the engine. The rub marks are positive evidence of
engine rotation at the time of impact. Previous experience with similar rub marks and metal splatter
caused by impact, suggests that the marks on this engine occurred immediately prior to engine
shutdown. (Metal splatter on the turbine shield is quickly eroded away by combustion if the engine
continues running.)
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The accessory gearbox was then disassembled and examined. The magnesium housing of the
gearbox had started to corrode, but no evidence of operational damage was noted. The engine oll
pump was disassembled and examined; no damage was found. All gears and bearings were intact
and appeared to b‘e} properly lubricated.

a

The engine controls (Fuel Control Unit — FCU, and Power Turbine Governor — PTG) were removed
and sent to Honeywell for detailed examination. Disassembly and examination revealed no

evidence of operational damage or malfunction. All damage to both units was deemed to be due to
exposure to the post-crash fire. Reports on these units’ examinations were provided by Honeywell.

Summary of Engine Examination Findings

No evidence of operational failure, in-flight fire or malfunction was found with the engine or any
engine-related component.

Evidence was found that indicates the engine was rotating and delivering power at the time of
impact.

There was insufficient evidence to determine the amount of power the engine was producing or
capable of producing; post-crash fire damage prevented operational testing of the engine.
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Aircraft Information

Model

Serial Number
Registration Number
Airframe Total Time
Hobbs:

Engine Information

Engine Model
Rating:

Serial Number
Engine Total Hours
Time Since Overhaul

Engine Maintenance and Records

Bell 206B3
4552
B-31118
4627 Hours
Destroyed

Rolls-Royce 250-C20J
420 HP

CAE-270910

4472 Hours

1028 Hours

Component Serial Number | Part Number TSO Total Time
Engine CAE-270910 6989400 1028 4472
Gearbox CAG-27913 23001923 New 4472
Compressor CAC-43257 6890550 1028 4472
Turbine CAT-26908 23069745 1028 4472
Governor HR200222 2549170-3 1028 UNK
Fuel Control 322761 2524644-31 525 UNK
Bleed Valve FF37763 23053176 14 UNK
Fuel Pump | JGO0AKY0863 23074705 1028 UNK
Fuel Nozzle 1TJ02247 23077068 3173 UNK
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Disassembly Report

HONEYWELL MODEL AL-AA2
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Prepared by:

Reviewed by:
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Honeywell

1. INTRODUCTION AND SUMMARY

11 Purpose

This report presents the receiving inspection and disassembly results of a
Power Turbine Governor S/N HR200222 at the Honeywell facility in South
Bend, Indiana on August 08, 2017.

1.2 Background

Occurrence Date: June 10, 2017
Location: Taiwan
Aircraft Type: Bell 206B3

Aircraft Registration: B-31118

1.3 Event Description

NTSB Identification;: ANC17WAO029

On June 10, 2017, about 1255 Taipei local time (0455 UTC), a Taiwanese
registered Bell 206B3 helicopter, B-31118, operated by Emerald Pacific Airlines,
impacted remote mountainous terrain about 8 miles south of Fengbin, Hualien County,
under unknown circumstances. The purpose of the flight was to conduct aerial
photography operations. The helicopter was destroyed and the pilot and two
passengers received fatal injuries.

Honeywell Aerospace, South Bend Indiana ERS-PROJ-ECNT-0000641-A / 4
46628
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2. EVALUATION AND FUNCTIONAL TESTING
Component Part Number Serial Number

Power Turbine Governor 2549170-3 HR 200222

NOTE:

All observations reported herein are based on visual
examinations with the unaided eye and with increased
power magnification.

2.1 Receiving Inspection

The unit was photographed in the original shipping box prior to removal.
Receiving inspection was conducted noting lockwire and seals were intact.

The Receiving Report for the PTG is included in Attachment I.

Honeywell Aerospace, South Bend Indiana ERS-PROJ-FCNT-0000641-A / 5
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Figure 1 — Incoming Box

Figure 2 — Initial Opening of Box Containing the Unit
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Figure 3 —Unit Removed From Box
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Honeywell

Power Turbine Governor External Photos

Figure 4 — ID Plate Showing PTG Information

Figure 5 — Drive shaft view of PTG
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Figure 6 — Top View of PTG

Figure 7 — Close-up of drive spline area
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Figure 9 — Throttle lever against the min throttle stop
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Figure 10 — Installed Pg filter fitting

Figure 11 — Installed Py filter fitting
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Figure 13 — Installed Pc filter fitting
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2.3 Functional Testing of the PTG

2.3.1 Functional testing was not conducted due to the extent of damage from
exposure to the fire. Prior to disassembly the following was noted:

External damage due to heat exposure was seen on the PTG as received.
e The last overhaul activity was indicated on the ID plate as “SAL”.

e Normal throttle shaft movement was noted from min to max positions.

e The drive shaft was supported and rotated freely.

e Lockwire was intact in all locations with exception to the Pg filter fitting.

e Exterior of unit was heavily sooted.

o Allfilter fittings appeared open and clean internally.

Honeywell Aerospace, South Bend Indiana ERS-PROJ-ECNT-0000641-A / 13
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24 Disassembly Evaluation of the Power Turbine Governor

2.4.1 Pc, Pr, Pg and Py filter fittings were removed and found clear of debris
internally. Little to no residual torque remained upon disassembly of the filter
fittings. All fittings were covered in soot externally.

2.4.2 The Pg bleed was removed and found to be open and clean.

2.4.3 The throttle shaft was removed and appeared normal.

2.4.4  The four drive body cover screws were removed along with the cover. These
screws retained little to no residual torque. The drive body assembly was found
intact but did show signs of heat distress.

2.4.5 Both governor flyweights pivoted freely. The drive shaft rotated freely.

2.4.6 The speed spool bearing rotation was normal and the bearing movement over
the Teflon post was free and normal.

2.4.7 The Teflon tube on the drive shaft post was split due to excessive heat.

2.4.8 The Pr-Pa air regulator diaphragm showed signs of heat distress. Some soot
was noted on the Pa side of the diaphragm.

2.4.9 The regulator cover screws had no residual torque when removed.

2.4.10 The cam follower lever rotated freely around the pivot shaft without binding.
Lever sideplay appeared normal.

2.4.11 The Pg & Py lever rotated freely around the pivot shaft without any binding.
Both levers exhibited normal sideplay.

2.4.12 The Pg lever flapper face and Py lever flapper face both exhibited good contact
mark indications with the orifice assemblies.

2.4.13 The Pg & Py orifice assemblies were removed with no residual torque found.
Both orifii were found to be open with clear screens.

2.4.14 The radial contact bearing on the Pg lever appeared normal with free rotation.

2.4.15 The air regulator seat in the cover assembly appeared normal.

2.4.16 The radial contact bearing on the cam follower lever appeared normal.

2.4.17 Some minor contact marks from the spline shims were noted near the end of
the drive spline area on the drive shaft.
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2.4.18 The drive shaft, drive bearings, and spacers were removed and appeared
normal.

2.4.19 The nylon locking material from both the drive shaft retaining nut and the Pg
spring adjustment nut were found melted due to heat exposure.

2.4.20 The parts were photographed, bagged, reboxed, and returned to Rolls-Royce.
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25 Power Turbine Governor Internal Photos

Figure 15 — Pg Spring as installed
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Figure 16 — Pg spring adjustment nut melted

Figure 17 — Pr Filter Fitting
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Figure 18 — Pr Filter Fitting

PG

Figure 19 — Pg Filter Fitting
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Figure 21 — Py Filter Fitting
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Figure 22 — Py Filter Fitting
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Figure 23 — Pc Filter Fitting
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Figure 24 — Pc Filter Fitting

Figure 25 —Pg Bleed
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Figure 26 — Pg Bleed

Figure 27 — Pg Orifice Assembly
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Figure 28 — Pg Orrifice

Figure 29 — Py Orifice
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Figure 30 — Py Orifice

Figure 31 — Drive shaft Assembly
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Figure 32 — Spool bearing cap
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Figure 33 — Spool Bearing
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Figure 35 — Pg Flapper Face
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Figure 36 — Py Flapper Face

Figure 37 — Outer Drive bearing
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Figure 38 — Inner Drive Bearing

0.0197inch

Figure 39 — Split Teflon Tube
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CONCLUSIONS

Honeywell has conducted a visual inspection and disassembly of the
components. Discounting damage as a result of being exposed to high
temperature (fire), Honeywell found no part condition that would prevent normal
operation of the Power Turbine Governor.

Honeywell Aerospace, South Bend Indiana ERS-PROJ-FCNT-0000641-A / 29
46628

Fuel and Actuation MCOE, CAGE 06848

3520 Westmoor Street

ERS-PROJ-FCNT-0000641-A



8 R TIERAEFS

Honeywell

Rolls-Royce M250-C20J
Fuel Control Unit

Disassembly Report

HONEYWELL MODEL DP-N2
FUEL CONTROL UNIT
PART NUMBER: 2524644-31
SERIAL NUMBER: 322761

Prepared by:

Reviewed by:

Honeywell Aerospace, South Bend Indiana
46628

Fuel and Actuation MCOE, CAGE 06848
3520 Westmoor Street

ERS-PROJ-FCNT-0000642-A [ 1

113




Honeywell

1. INTRODUCTION AND SUMMARY

1.1 Purpose

This report presents the receiving inspection and disassembly results of a Fuel
Control Unit S/N 322761 at the Honeywell facility in South Bend, Indiana on
August 08, 2017.

1.2 Background

Occurrence Date: June 10, 2017
Location: Taiwan
Aircraft Type: Bell 206B3

Aircraft Registration: B-31118

1.3 Event Description

NTSB Identification: ANC17WA029

On June 10, 2017, about 1255 Taipei local time (0455 UTC), a Taiwanese
registered Bell 206B3 helicopter, B-31118, operated by Emerald Pacific Airlines,
impacted remote mountainous terrain about 8 miles south of Fengbin, Hualien County,
under unknown circumstances. The purpose of the flight was to conduct aerial
photography operations. The helicopter was destroyed and the pilot and two
passengers received fatal injuries.
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2. EVALUATION AND FUNCTIONAL TESTING
Component Part Number Serial Number
Fuel Control Unit 2524644-31 322761
NOTE:

All observations reported herein are based on visual
examinations with the unaided eye and with increased
power magnification.

2.1 Receiving Inspection

The unit was photographed in the original shipping box prior to removal.
Receiving inspection was conducted noting lockwire and seals were intact.

Some seals had been melted.

The Receiving Report for the FCU is included in Attachment I.
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Figure 1 — Incoming Box

Figure 2 — Initial Opening of Box Containing the Unit
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Figure 3 —Unit Removed From Box
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2.2 Fuel Control Unit External Photos

Figure 4 — ID Plate Showing FCU Information
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Figure 5 — Drive shaft view of FCU

Figure 6 — Top View of FCU
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Figure 7 — Close-up of drive spline area
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Figure 9 — Throttle lever against the min throttle stop
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Figure 10 — Installed Py filter fitting

Figure 11 — Installed Pr and Pg filter fittings
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Figure 12 — Installed Fuel Inlet Fitting

Figure 13 — Installed Metered Fuel Discharge fitting
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Figure 14 — Installed Bypass Fuel Discharge fitting

Figure 15 — Installed Pc Inlet Filter Fitting and Start Derich Adjustment
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Figure 17 — Start Acceleration Adjustment
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2.3 Functional Testing of the FCU

2.3.1 Functional testing was not conducted due to the extent of damage from
exposure to the fire. Prior to disassembly the following was noted:

External damage due to heat exposure was seen on the FCU as received.
e The last overhaul activity was indicated on the ID plate as “ACC”.

¢ Normal throttle shaft movement was noted from min to max positions.

e The drive shaft was supported and rotated freely.

e Lockwire was intact in all locations with some aluminum seals melted.

e Exterior of unit was heavily sooted.

o All filter fittings appeared open and clean internally.

o All fuel fittings appeared open and clean internally.
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24 Disassembly Evaluation of the Fuel Control Unit

2.4.1 Pc, Pr, Pg and Py filter fittings were removed and found clear of debris
internally. Little to no residual torque remained upon disassembly of the filter
fittings. All fittings were covered in soot externally.

2.4.2 The Px and Py bleeds were removed and found to be open and clean.

2.4.3 The throttle shaft was removed and appeared normal.

2.4.4  The three flow body mounting screws were removed along with the flow body.
These screws retained little to no residual torque. The drive body assembly
was found intact but did show signs of heat distress.

2.4.5 Both governor flyweights pivoted freely. The drive shaft rotated freely.

2.4.6 The speed spool bearing rotation was normal and the bearing movement over
the Teflon post was free and normal.

2.4.7 The Teflon tube on the drive shaft post was split due to excessive heat.

2.4.8 The Pr-Pg governor reset diaphragm showed signs of heat distress.

2.4.9 The cam follower lever rotated freely around the pivot shaft without binding.
Lever sideplay appeared normal.

2.4.10 The Pg governor lever and Px speed enrichment lever rotated freely around the
pivot shaft without any binding. Both levers exhibited normal sideplay.

2.4.11 The Px lever flapper face and Py lever flapper face both exhibited good contact
mark indications with the orifice assemblies.

2.4.12 The Px & Py orifice assemblies were removed with no residual torque found.
Both orifii were found to be open with clear screens.

2.4.13 The radial contact bearing on the Px lever appeared normal with free rotation.

2.4.14 The bypass valve was found to be stuck inside of the bypass valve sleeve due
to melted material from the fuel inlet filter shroud.

2.4.15 The metering valve was found to be stuck inside the metering valve sleeve due
to melted material from the fuel inlet filter shroud.

2.4.16 The radial contact bearing on the cam follower lever appeared normal.

2.4.17 The fuel cutoff valve and seat were stuck in the flow body due to extreme heat
exposure. These components were left in the flow body.
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2.4.18 The drive shaft, drive bearings, and spacers were removed and appeared
normal.

2.4.19 The nylon locking material from the drive shaft retaining nut, Px spring
adjustment nut, Py spring adjustment nut, and the bypass valve retaining nut
were found melted due to heat exposure.

2.4.20 The parts were photographed, bagged, reboxed, and returned to Rolls-Royce.
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25 Fuel Control Unit Internal Photos

Figure 19 — Throttle cam and Reset Assembly
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Figure 20 — Py spring adjustment nut melted

Figure 21 — Pg Fitting
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Figure 22 — Pg Fitting

Figure 23 — Py Filter Fitting
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Figure 25 — Pc Filter Fitting
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Figure 27 — P1 Fuel Inlet Fitting
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Figure 28 — PO Bypass Fuel Discharge Fitting

Figure 29 — Pr Fitting
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Figure 30 — Pg Fitting

Figure 31 —Px Bleed
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Figure 32 — Py Bleed

Figure 33 —Px Bleed
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Figure 34 — Py Bleed
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Figure 35 — Px Orifice Assembly
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Figure 38 — Py Orifice

Figure 39 — Py Orifice Face
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Figure 40 — Py Orifice

5

Figure 41 — Drive shaft Assembly
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Figure 43 — Bypass Valve stuck with melted debris
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Figure 44 — Melted Bypass Valve Locknut Material
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Figure 45 — Metering Valve Stuck with melted debris
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Figure 46 — Metering Valve Stuck with melted debris

Figure 47 — Py Flapper Face
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Figure 48 — Px Flapper Face

Figure 49 — Start Derich Bellows
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Figure 50 — Accel/Governor Bellows Assembly

22 o S ‘v'.';»-;‘;»if&?);‘fl: acti¥ic i

Figure 51 — Torsion Shaft Assembly
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Figure 52 — Throttle and camshaft Assembly

0.0197inch

Figure 53 — Split Teflon Tube
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Figure 55 — Main Flow Body
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Figure 57 — Outer Drive bearing
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CONCLUSIONS

Honeywell has conducted a visual inspection and disassembly of the
components. Discounting damage as a result of being exposed to high
temperature (fire), Honeywell found no part condition that would prevent normal
operation of the Fuel Control Unit.
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Clear & Bright Clear & Bright

+25 Repart
Total acidity + mg KOH/g 0.002 max. 0.015
i  Total aromatics * vol.% 16.3 max. 265
ey Sulfur total 0.0157 max. 0.30
Y Mercaptan sulfur wt% 0,0007 max.0.0030
FREEAE  Initial boiling point » C 157.2 Report
BT 10% vol. recovered + C 171.2 max. 205.0
SEEIRAE  50% vol. recovered > C 190.2 Report
RIS 90% vol. recovered + C 226.7 Report
BRI Bod point - C 250.6 max. 300.0
b Residue + vol.% 1.2 max. L5
Loss » vol.% 0.2 i g 15
ﬁ&}ﬁ,i Flash point PM + C 475 min. 40.0
% Density » at 15C + kg/m3 796.6 775.0 ~ 840.0
VEEREIEE  Freezing point + °C 585 max. 47.0
¢ Viscosity at -20°C » ¢St{nm2/s) 3.628 o max 8.000
43441 Net heat of combustion * Btw/Ib 18616 min. 18400
Smoke point * mm 242 min. 19.0
sk Copper corrosion @ 2hrat 100C 1A No.1
IFTOTHEHIRE C 260 min, 260
AP » mmbg 0.1 max. 25
SOHE Tube deposit rating » (visual) 0 <3
Existent gum » mg/100mL <} max. 7
% Fuel electrical conductivity * pS/m 430 50~600
TEEHEBIOMSEP) PSR 93 min. 70
Naphthalenes, % v/v 0.16 max. 3
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Visual
ASTM D6045
ASTM D3242
ASTM D379
ASTM D5453
ASTM 3227
ASTM DR6
ASTM D86
ASTM D86
ASTM D86
ASTM D86
ASTM D86
ASTM D86
ASTM D56
ASTM D4032
ASTM D3972
ASTM D443
ASTM D3338
ASTM D1322
ASTM D130
ASTM D3241
ASTM D3241
ASTM D3241
ASTM D381
ASTM D2624
ASTM D3948
D1840

BOO1-R1

150




oh H B B R &
G bR R

REF XA BB A SBRETR T

BB E B IIRE5 08
TEL : (07)8715159 FAX : 886.7-871-8784

DATE REPORTED  Jun.5.2017

Page 1 of 2

MANUFACTURER  TA-LIN REFINERY, CP.C. PRODUCT AVIATION TURBINE FUEL(Jet A-1)
SAMPLE No, 12286 LOCATION KAOHSIUNG, TAIWAN
DATE SAMPLE Jun.32017 BATCH No. det A-1412.66-17
D-301 PRODUCT ORIGIN. TA-LIN REFINERY, C.P.C.
TESTS ACTUAL RESULTS SPECIFICATIONS TEST METHOD
ASTM
Appearance Clear, bright and visnally Clear, bright and visually  Visual
free from solid matter and Hfree from sofid matter and
un-dissolved water at “un-dissolved water at
normal ambient temp, normal ambient temp.
Color,Sayholt 24 ‘Report Dise
Total Acid No.,mg KOH/g 0.003 0.015 max. D3242
Aromatics, Vol % 16.0 26.5 max, D6379
Total Sulfunwt.% 0.0150 0.30 max, D3453
Doctor test k - Negative D4952
Mercaptan Sulfur, wt% 0.0006 {.0030 max, D3227
Non Hydro-processed components, vol% 39 Report
Miidly Hydro-processed COmMponentsvoils 61 e PRt
Severely Hydro-processed components, vol% "Nl Report
Synthetic compenents,vol% Ni Report
Distillation: D86
LB.R 160.4 Report
10%Rec. 170.5 205 max.
30%Rec. 188.2 Report
HaRec. 224.5 Report
EPR 249.9 300 max.
Loss, Vol.% 0.4 L5 max.
Residue, Vol.% Lo 1.3 max,
Flash Point, " 48.0 H) min. D56
Density at 15°C kg/L 1.7968 $.775-0.840 D129y
Freezing Point,C -59.3 ~47 max. D5972
Viscosity at -20°C ¢S5t 3.543 8,0 max, D445
Heat Value,net, Buvlb 18612 18400 min. D3338
Smoke point, mm 25.5 23 min. D322
Smoke point. mm / Naphthalene,vol.% - 19 min. / 3.00 max. DI322 /11840
Corrosion Copper Strip,2hr at 1007 1A No. 1 max 130
Thermal Stability (ASTMD-324 i} 03241
Control temp. 260
Filter pressure drop,mmHg H 25.0 max.

2 (The aviation Fuel Quality Requirements for Jointly
SUEEY DEF STAN 91-91/1ssue 7 » 02 Febroary, 2015 - Amend.3
TRLZENR Jet A-1 204 -

SIGNED

BE R Jot A BRI B ZE
Operated §

LA Supervisor
L. 04....
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TEL : (07)8715151 FAX : 886-7-871-8781
DATE REPORTED Jun.5.2017 Page 2 of 2
MANUFACTURER TA-LIN REFINERY, C.P.C. PRODUCT AVIATION TURBINE F UEL(Jet A-1)
SAMPLE No. TJ2286 LOCATION KAOHSIUNG, TAIWAN
DATE SAMPLE Jun.3,2017 BATCH No. Jet A-1-12-06-17
TANK No. D-301 PRODUCT ORIGIN, TA-LIN REFINERY, C.P.C.
TESTS ACTUAL RESULTS SPECIFICATIONS TEST METHOD
ASTM
Tube deposit rating .code 1, no peacock or abnormal color  Less than 3, no peacock  D3241
deposits or abnormal color deposits
Existent Gum,mg/100mi. <] 7.0 max. D381
Particulate contamination .mg/L 0.45 1.0 max. D35452
MSEP(with SDA : RDE/A/621) 98 70 min, D3948
Electrical Conductivity,pS/m 420 ; 50-600 D2624
Antioxidant : RDE/A/609 (Hydroprocessed Fuel) .mg/L 20.5 17.0-24.0
Particulate Cumulative Channel Particle IP564
24um(c) 989.1 Report
6um(c) 192.1 Report
4 um(c) > T Report
221 gme) 1.7 ; Report
225um(c) 0.7 Report
=230um(c) 0.5 Report
Iso Code 17/15/10/8/7/6 Report
FAME, mg/kg Not Measured 50 max. D7797
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Wt : B-31118
FETC EETE 3 T3
® O ® & / i
01, MER 0. 10mg(KOH/g)  MA
lo2. 3 & 2BH(vol%)
los. &5 0.3%wt%)
(04, 7 88 308°C (— A FUR1013nbar) i
10% = 478 & 205°C i
S0% T iR R PE
90% = W i A X MM
b B 300°C
WERENF 1.5(vol %)
RARE N F 1.5(vol %)
05. P9 K %% 38°C i
los. % & (15°C. ke/n3) 775-840
lo7. s m 2 ATC
los. 45 5 (-201C) sicsa
09. 246 GAIR ) 18400 BTU
10. 12 2 -~ {18um
1. 25 3.
12,48 A & #%(100°C » 2/85) NG
13, # RALAS 5 1 (260°C » 150%-48)]
L |2
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S 3 e
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lo3. &8
l04. ##3%8%C (— A FUE1013nbar)
10% 5 478 & 205°C
50% & B R4
90% =1 4 38 % TAE
43 85 300°C
Wxan® 1.5(vol %)
AARE N & 1.5(vol %)
05. PY K % 38°C [
06. % & (15°C, kg/m3) 775-840
07. 5% B 25 -47C i
los. s 2 (-20°C)
l09. 248 G 2
10. 225
11. &5
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