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GLOSSARY OF ABBREVIATIONS USED IN THIS REPORT

AOC: - Air Operator’s Certificate

ASB: - Alert Service Bulletin

CECO: - Chandler Evans Control System

CLR: - Clear

CMM: - Component Maintenance Manual
CPM: - Crucible Particle Metallurgy process
CSN: - Cycles Since New

ELT: - Emergency Locator Transmitter

FAA: - Federal Aviation Administration
FCU: - Fuel Control Unit

FOD: - Foreign Object Damage

GPECS: - Goodrich Pump and Engine Control Systems
GPS: - Global Positioning System

HF: - High Frequency

hPa: - Hecto Pascal (Unit of pressure)

liC: - Investigator -in -Charge

MFP: - Main Fuel Pump

MHz: - Mega Hertz (Unit of frequency)
NAC: - National Airways Corporation
NCAA: - Nigerian Civil Aviation Authority

PAAN: - PAN African Airlines Nigeria Limited
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PTG:
QAR:
QNH:

RR:
SB:

TBO:
TECS:
TSN:
TSO:
UTC:

VHF:

Wx:

- Power Turbine Governor

- Quick Access Recorder

- The Atmospheric Pressure at Mean Sea Level

- Rolls -Royce

- Service Bulletin

- Time Between Overhaul

- Triumph Engine Control System

- Time Since New

- Time Since Overhaul

- Universal Time Co-ordinated
Nigerian Time (UTC+1)

- Very High Frequency

- Weather
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Aircraft Accident Report No:

Registered Owner and Operator:

Aircraft Type and Model:
Nationality:
Registration:

Location:

Date and Time:

Synopsis

PAAN/2012/10/27/F

PAN African Airlines, Nigeria

(PAAN) Limited

Bell 206 L4

Nigerian

5N-BFF

Chevron Okan production
Platform, Escravos Offshore, Delta
State.

Coordinates: N05°33.49' E005° 04.61'

27" October, 2012 at about
1607hrs.

(All times in this report are

local time equivalent to UTC + 1)
unless otherwise stated

The accident involving 5N-BFF belonging to PAN African Airlines Nigeria

Limited was reported to Accident Investigation Bureau on 27" October,

2012 at about 1733hrs through its emergency telephone lines. All relevant

authorities were notified. Two Investigators were subsequently dispatched

to the crash site.

The Bell 206 L4 helicopter with registration number 5N-BFF was assigned to

work with the South Operations Assistant for the Meji Shutdown and repair

operations. At 1500hrs, after working for a while at Meji Field, the aircraft
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was deployed to work at Delta field. It landed at OKAN, refueled and
proceeded to work at the field. Essentially, South Field Operations comprise
OKAN Field, DELTA Field and MEJI Field.

The pilot made several landings on many helidecks within the Delta field
and returned to OKAN production platform at about 1602hrs. The aircraft
took off from the platform for final departure to Escravos base at about
1607hrs. The pilot stated that just as the aircraft took off and cleared the
helideck, he noticed that the engine had stopped. He entered autorotation,

promptly deployed the floats and made a precautionary ditching.

The aircraft landed hard on water following which the windscreen were
completely shattered but the inflated floats kept the helicopter afloat on
water. However, the centre float on the starboard side did not fully inflate
causing the helicopter to tilt to the right. The three passengers and the
pilot exited the aircraft through the left door unto the port floats assembly.
A supply boat which was working at the same platform at the time helped

evacuate the passengers and crew into safety before it capsized.

The investigation identified the following:
Causal Factor

Failure of the main fuel pump, resulting from wearing of the fuel pump
main drive shaft external splines, which mate with the internal splines of
the pump driver gear with a consequent fuel starvation, flame-out and

engine loss of power.



Contributory Factor

Material compositions of the improved main fuel pump, which allowed
excessive differential wear between the main drive shaft and the driver

gear.

Three (3) safety recommendations were made.



1.0 Factual Information

1.1 History of Flight

On the 27™ October, 2012 a Pan African airlines Bell 206 L4 helicopter with
registration number 5N-BFF was assigned to work with the South Operations

Assistant for the MEJI Shutdown and repair operations.

At 1500hrs, after working for a while at MEJI Field, the aircraft was
deployed to work at Delta field. It landed at OKAN, refueled and
proceeded to work at the field. Essentially, South Field Operations comprise
OKAN Field, DELTA Field and MEJI Field.

The pilot made several take-offs and landings on several helidecks within
the Delta field and returned to OKAN production platform at about 1602hrs.
The aircraft took off from the platform for final departure to Escravos base
at about 1607hrs.

The pilot stated that just as the aircraft took off and cleared the helideck,
he noticed that the engine had stopped. He entered autorotation, promptly

deployed the floats and made a precautionary ditching.

The aircraft landed hard on water, which resulted in the shattering of the
windscreen. The inflated floats kept the helicopter afloat. However, the
centre segment of the starboard float did not fully inflate causing the
helicopter to tilt to the right. The three passengers and the pilot exited
the aircraft through the left door unto the port float assembly. A supply



boat which, was working at the same platform at the time helped evacuate

the passengers and crew into safety before it capsized.

The accident occurred offshore around the Chevron OKAN production
platform with latitude N05°33.49' and longitude E005° 04.61'at 1607hrs.

The accident occurred in daylight.

1.2 Injuries to Persons

Injuries Crew Passengers Others
Fatal Nil Nil Nil
Serious Nil Nil Nil
Minor/None 1 3 Nil

1.3 Damage to Aircraft

The aircraft was substantially damaged.

1.4 Other Damage
Nil.
1.5 Personnel Information

1.5.1 Pilot in Command

Nationality: Irish
Gender: Male
Age: 42 yrs
Licence No.: 6088(H)



Aircraft Ratings:

Single Engine; part 1:

Bell 206, Bell 407

Instrument Rating:
Proficiency Check:
Bell 206

None

1°* September, 2012

valid until 28" February, 2013

Bell 407

2" September, 2012

valid until 1** March, 2013

Medical Certificate:

9" August, 2012

valid until 9" February, 2013

Total Flying Experience: 4830.8hrs

On Type: 811.6hrs

Last 90 days: 179.2hrs

Last 28 days: 83.3hrs

Last 24 hrs 4.7hrs

1.6 Aircraft Information

Type: Bell 206 L4
Year of Manufacture: 2002
Serial No.: 52273
Registration: 5N-BFF
Total Airframe Time: 12243.8hrs
Cycles/Landings: 103244

Certificate of Airworthiness Validity:

Certificate of Registration:

26" March, 2013
25" April, 2007



1.6.1 Engine

Type:
Manufacturer:
Serial No.:

Time Since New:

Cycle Since New:

Type of fuel used is Jet A1.

1.7 Meteorological Information

Turbo shaft 250 - C30P
Rolls - Royce

CAE - 895745

8103hrs, 8mins

16799 cycles as at 26th
October, 2012

The weather forecast obtained from Escravos Tower on the day of the

accident was as follows:

Time

Wind

Weather

Visibility
Cloud

Temp/Dew
QNH

0650 UTC
200/09
Nil

10km

Nil
26/26°C
1009 hPa



The actual available weather information to the pilot at the time of the

accident was as follows:
Time
Wind
Weather
Visibility
Cloud
Temp/Dew
QNH
Light Conditions

1.8 Aids to navigation

1507 UTC
360/05

Nil

Unlimited
High Overcast
26°C/Nil

1009 hPa

Day

The conditions of the navigation aids at Escravos Tower on the day of the

accident were as follows:

131.7 MHz main/standby radios :

121.5 MHz ELT Monitor
HF Radio

Davis Wx Eqpt.

Aldis Lamp

AD rotating beacon
Airfield Lighting System:
Phones 73755 and 73732
Walkie Talkies (2)

‘Serviceable’
‘Serviceable’
‘Serviceable’
‘Serviceable’
‘Serviceable’
‘Serviceable’
‘Serviceable’
‘Serviceable’

‘Serviceable’

The helicopter was also fitted with an on-board GPS.
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1.9 Communications

There was good communication between the aircraft and the platforms

base.

1.10 Aerodrome Information

The accident occurred on OKAN Production Platform, which is a Chevron

offshore facility. The platform has two helidecks located in the Atlantic
Ocean on co-ordinates N05°33.49', E005° 04.61' with elevations 90ft and

60ft, size D17m and D13m respectively. The helicopter took off from the
lower deck. The production platform is equipped with communication
facilities such as VHF 131.70 for communicating between it and Escravos
Tower. It has a refueling capability with fuel dump located at the top deck
as well as helideck edge lights. The direct distance between the platform
and Escravos terminal is about 7.3 nautical miles. See fig 1.10a to 1.10b

below.

Fig.1.10a: Picture showing the Lower Deck of OKAN Production Platform
where the Helicopter took off.
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Fig.1.10b: picture showing the relative positions of the two helidecks of
OKAN Production Platform

1.11 Flight Recorders

The Helicopter was not equipped with a Flight Data Recorder or Cockpit
Voice Recorder neither was it required by law to be installed.
However, the aircraft was fitted with the Quick Access Recorder (QAR) also

known as Appareo Data Card and GPS module.

APPAREO DATA CARD

Part Number : 104030-000005

S/N : Not Available

Date Code : Not Available

Manufacturer : SanDisk

GPS MODULE

Part Number : 011-00506-10

S/N : GNC420

Date Code : Not Available

Manufacturer : Garmin International, Inc. Olathe,
KS USA
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1.12 Wreckage and impact information

The helicopter took-off from the lower deck of OKAN production platform
and just as it cleared the helideck, the engine flamed-out. The pilot
immediately entered autorotation and inflated the floats, just as the

helicopter hit the water surface with substantial force.

At the time of impact the windscreen shattered completely. The floats
were inflated sufficiently to keep the helicopter afloat although the centre
segment of the starboard float did not fully inflate causing the chopper to

tilt approximately 30 degrees to the right.

After the aircraft’s occupants were evacuated, the helicopter rolled
completely and was fully submerged with the skid facing skyward although

the floats were still inflated and could be seen on the water surface.

1.13 Medical and Pathological Information

The pilot and passengers were taken to Chevron Hospital, Escravos for
medical examination after the accident. The pilot tested negative to all
drugs substance and alcohol. Similarly, the passengers were examined and
immediately discharged to go and rest since no one sustained serious

injuries. See fig 1.13 below.
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1.14 Fire:

There was no fire outbreak.

1.15 Survival Aspects

The rescue operation was promptly carried out by the crew of a supply boat
to OKAN production platform, which was about 100m away from the ditched
helicopter. The accident was survivable in that there was a liveable volume

for the helicopter occupants. The impact force was absorbed by the floats

14
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that were immediately deployed by the pilot following the loss of power

from the engine.

The four occupants were evacuated to safety from the sinking helicopter to
the supply boat with the aid of lifelines thrown to them. They were later
conveyed to Escravos by a rescue boat and subsequently taken for medical

examination. See figures 1.15a and 1.15b below.

Fig.1.15b: picture showing the crew of the supply boat (Rescuers) and the capsized
helicopter.

1.16. Test and Research
1.16.1 Engine Teardown

A Rolls-Royce Air Safety Investigator conducted an engine examination at
National Airways Corporation (Rand Airport, Germiston, South Africa) and

Greystones Accessories Shop (Durban, South Africa) on 28™ and 29'" August
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2013 respectively. The examination was under the direction of and
supervised by the Nigerian AIB IIC. The engine was removed from the
sealed shipping box and placed in a turnover stand and completely
disassembled under the direction of the Nigerian AIB IIC. External damage
was limited to salt water corrosion on the engine and accessories, with
extensive penetration damage through the gearbox housing. The fuel
pump, manufactured by Triumph Engine Control Systems (TECS), was sent
to TECS in West Hartford, CT USA for further examination. The detailed
component examination was conducted on 16™ October 2013 under the
supervision of the Nigerian AIB IIC and a Rolls-Royce Air Safety

Investigator. See figure 1.16a below.

Fig.1.16a: picture showing the containerized eng'ine as receieved at
NAC facility in Johannesburg, South Africa.

1.16.2 Summary of Findings

The fuel pump main drive shaft external splines, which mate to the
internal splines of the pump driver gear, were severely worn. The wear
was significant enough to decouple the fuel pump main drive shaft from

16
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the pump driver gear, which provides fuel to the engine. The subsequent
loss of pressurized fuel to the engine resulted in a flameout and loss of
power during flight. The cause of the fuel pump main driveshaft wear is
under investigation by the fuel pump supplier, the Triumph Engine Control
System (TECS) and Rolls-Royce engineering. See figures 1.16b, 1.16c, 1.16d,
1.16e and 1.16f below.

Fig.1.16b: Picture showing Fuel Pump Main Drive Shaft prior to rmoval from Fuel Pump.
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Fig.1.16d: Picture Showing Fuel Pump Main Drive Shaft after removal
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Fig.1.16e: picture showing the Magnified View of Fuel Pump Main Drive Shaft Splines
Wear

Fig 1.16f: Picture showing the Magnified View of Fuel Pump Driver Gear internal 'splines

The detailed report of the engine manufacturer and the fuel pump supplier

is attached in Appendix C and D respectively.
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1.16.3 Results of Fuel Samples Analysis

Fuel samples were taken from the Chevron fuel storage facilities at Okan
Platform as well as the tank of the incident helicopter and sent to a
reputable laboratory for analysis. Except for the Sulphur, Mercaptans
content, which marginally exceeded the limit of 0.003% mass by 0.0009%,
all other properties including contaminants and lubricity were within limits.

See Appendix H and | for details.

1.17 Organizational and Management Information:

1.17.1 Operator (PAAN)

Pan African Airlines (Nigeria) Ltd. (PAAN) is an indigenous Nigerian aviation
transportation supplier incorporated in April 1961. Pan African is
headquartered at Murtala Muhammed Airport in Lagos. Facilities there
include a fully equipped maintenance hangar, management offices and
dedicated training facilities. In Lagos and Port Harcourt the company also
has access to purpose-built passenger terminal facilities that serve both

offshore personnel and VIP passengers.

The company also operates from customer bases in Warri and Escravos. It

has modern fleet of fixed-wing aircraft and helicopters.

Pan African’s current rotary wing fleet includes Bell 412’s, Bell 407’s and
Bell 206’s, all of which are contracted to support the offshore oil and gas

industry.
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The figure below is the PAAN engineering management organization chart

showing the line of reporting and responsibility.

1.17.1.1 Engineering Management Structure

MAMNAOQEMEMNT OROAMISATION CHART

The Engineering Management Organisation Chart showing the lines of
reporting and responsibility.

The Engineering Manager and Quality & Safety Manager report
directly to the Accountable Manager .

The Quality & Safety Manager has oversight responsibility for all
areas of operations.

Deputy Engineering Manager shall assist the engineering
Manager in his duties and deputize for himwhen he is absent.

Chief Engineers have day to day responsibilities for supervision of
Line / Base /Workshop maintenance activities for their respective
bases.

Chief Engineersreport through the Engineering Manager to the
Accountable Manager .
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Technical Records reports through the Engineering Manager to

the Accountable Manager and has the responsibility of keeping
track of all technical recording, control, management and storage
of all aircraft maintenance, component and equipment records

1.17.1.2 PAAN’s Maintenance Records Keeping

The investigation revealed a discrepancy in the organization’s maintenance
records on the main fuel pump as it affects the component’s overhaul

interval.

Section 9.3.2.8 of the Nig.CARs stipulates the responsibilities of an AOC

holder regarding maintenance records as follows:

(a) Each AOC holder shall ensure that a system has been established to keep,
in a form acceptable to the Authority, the following records:

(1) The total time in service (hours, calendar time and cycles, as
appropriate) of the aircraft and all life-limited components;

(2) The current status of compliance with all mandatory continuing
airworthiness information;

(3) Appropriate details of alterations and repairs to the aircraft and its
major components;

(4) The time in service (hours, calendar time and cycles, as appropriate)
since last overhaul of the aircraft or its components subject to mandatory
overhaul life;

(5) The current aircraft status of compliance with the maintenance
programme; and

22



(6) The detailed maintenance records to show that all requirements for
signing of a maintenance release and airworthiness release have been met.

Compliance and Oversight actions on the above Nig.CARs section could have

been implemented by relevant organizations.

1.17.2 Triumph Engine Control Systems, LLC (TECS)

TECS manufactured the engine-driven pump installed on the crashed
helicopter. It is an FAA approved Air Agency with certificate number
SF3R839L empowered to operate an approved REPAIR STATION. The
organization was previously called Chandler Evans Control Systems Division of
Coltec Industries and has been original equipment and builds to print

manufacturer of aircraft and engine accessories since 1938.

In mid 2002, coupled with other corporate activities, Chandler Evans’ name
was revised to Goodrich Pump and Engine Control Systems, Inc., a division of
Goodrich Corporation. In March 2013, Goodrich Pump and Engine Control
changed its name to what is now known as Triumph Engine Control Systems,

LLC; under the Triumph Group, Inc.

On 8™ April, 2004, TECS known then as Goodrich Pump and Engine Control

Systems, Inc. issued a Service Bulletin with the following heading:

Goodrich Pump & Engine Control Systems, Inc. Model MFP-263/MFP-264 Used
on Rolls - Royce Model 250 Series Il and Il and IV Engines.

Introduction of New Configuration Pumps to Increase the Pump Service Life.

(See Appendix G)

23



Maintenance records showed that this SB was implemented when the pump
returned to TECS for overhaul in 2008. Also, the Rolls-Royce service bulletin
dated 7™ April, 2004 was incorporated during the overhaul whereas the

component was shipped out newly from TECS on 30" April, 2004.

The new gears were made from Crucible Particle Metallurgy process (CPM-
10V) and the main draft shaft was made from H-11 tool steel, hot work

steel that is represented by its excellent impact toughness.

1.17.3 Rolls-Royce Corporation

Rolls-Royce is a Power Systems company, which has been providing power
for aircraft, ships and land applications for more than a hundred years. The
company is known for manufacturing aero engines that power many of the
world’s most advanced passenger jets, like the new Airbus A350 and the

Boeing 787 Dreamliner.

In 1995, Rolls-Royce acquired the Allison Engine Company in Indianapolis,
USA. The engine under investigation was originally manufactured by
Allison. Rolls-Royce Corporation is headquartered in the United Kingdom
but has regional offices across the world including the United States of

America.

On 21% August, 1997 and 7™ April, 2004, Allison Engine Company (Rolls-
Royce) issued an alert commercial engine bulletin and a service bulletin

respectively. See Appendix E and F.
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The latter service bulletin had a low compliance code in spite of very poor

service experiences.

1.17.4 Federal Aviation Administration

The Federal Aviation Administration (FAA) is the national aviation authority
of the United States. An agency of the United States Department of
Transportation, it has authority to regulate and oversee all aspects of
American civil aviation. The Federal Aviation Act of 1958 created the
organization under the name Federal Aviation Agency. The agency adopted
its current name in 1966 when it became a part of the U.S. Department of

Transportation.

FAA has safety oversight responsibilities on both the Rolls-Royce Corporation
and the Triumph Engine Control Systems. The technical aspects of the
applicable bulletins to the engine under this investigation were approved by
FAA.

1.18 Additional information.

Nil.

1.19 Useful or effective investigation techniques.

Nil.
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2.0 Analysis
2.1 The Event

5N-BFF was assigned to work with the South Operations Assistant for the
MEJI Shutdown and repair operations. At 1500hrs, after working for a while
at MEJI field, the aircraft was deployed to work at DELTA field. It landed at
OKAN, refueled and proceeded to work at the field.

The pilot made several takeoffs and landings on different helidecks within
the DELTA field and returned to OKAN production platform at about
1602hrs. The aircraft took off from the platform for final departure to
Escravos base at about 1607hrs. The pilot stated that just as the aircraft
took off and cleared the helideck, he noticed that the aircraft engine had
stopped/flamed-out. He entered autorotation, promptly deployed the floats

and made a precautionary ditching.

The aircraft landed hard on water following which the windscreen were
completely shattered but the inflated floats kept the helicopter afloat on
water before the occupants were rescued.

The Pilot handled the emergency professionally by putting the aircraft into
autorotation and subsequent ditching.

The rescue operation was swift and prompt with little or no injuries to
occupants. The supply boat within the vicinity facilitated the rescue

operation.
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2.2  Results of Engine and Components Teardown
2.2.1 Engine Observations

The engine examination was conducted at National Airways Corporation
(NAC) in Rand Airport, Germiston, South Africa. The results is as indicated

below:

Severe spline damage was noted on the fuel pump driveshaft. The result
of this damage could be a loss of pressurized fuel to the engine and
subsequent power loss.

No other engine anomalies, which would contribute to a power loss were
noted during the examination. The engine damage observed was consistent

with post event salt water intrusion and subsequent corrosive attack.

The engine was removed from the sealed shipping box and placed in a
turnover stand and completely disassembled under the direction of the
Nigerian IIC. External damage was limited to salt water corrosion on the
engine and accessories, with extensive penetration damage through the

gearbox housing. Neither the N1 nor the N2 systems turned.

Based on the engine teardown report, it was evident that the core engine
was not a factor in the accident. This necessitated the need for engine

components/accessories examination.

The detailed engine examination result is attached in Appendix C.

27



2.2.2 Components Examination

Examination and analysis of the engine components; the Fuel Control Unit
(FCU), the Power Turbine Governor (PTG), Main Fuel Pump (MFP) and Fuel
Nozzle were carried out at Greystones Aviation Components in Durban,
South Africa. Greystones is an approved Honeywell repair station in South
Africa.

The fuel nozzle was bench tested and met two of four fuel flow test points
and all spray angle requirements. The two fuel flow test point deviations
were minor and not considered contributory to the event. The fuel nozzle
was then disassembled and appeared normal with the exception of the

corrosion resulting from immersion in salt water.

The input drive shaft to the PTG turned freely. The PTG was disassembled
and no internal failures were noted to the drive and spool bearings. Salt
water corrosion was noted in various orifices, which were clogged. The

flyweights and spring were normal in appearance.

The FCU also displayed internal corrosion consistent with salt water

intrusion. The flyweights, bearings, springs and shaft appeared normal.

The fuel pump driveshaft “ratcheted” when turned by hand. Normally, it is
not possible to turn the fuel pump driveshaft due to the pump
configuration. The corresponding output splines, which turn the FCU input
shaft, were not coupled with the drive shaft as designed. The fuel pump

driveshaft was then removed and severe spline wear was noted.
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The fuel pump was not further disassembled but the unit whole was
shipped back to the supplier (Triumph Engine Controls, Hartford, CT, USA)

for further analysis.

2.3 Main Fuel Pump Investigation Result

Investigation of the main fuel pump conducted at the Triumph Engine and
Control Systems facility revealed that all teeth of the male spline on the
main drive shaft which mates with the female spline of the pump driver
gear were completely worn away over approximately two thirds of their
length. However, the mating spline of the pump driver gear showed little
to no wear, and appeared in near pristine condition. A measurement under
wires of this spline yielded a value of 0.1902 in., only slightly below the
new part print limit of 0.1926 in.

Subsequent metallurgical evaluations of the main drive shaft and
associated driver gear confirmed the chemical composition of the drive
shaft to be typical of the required H-11 tool steel per AMS 6487 and the
gear to be typical of the required CPM-10V per TECS specification CEPS
534. Core hardness, nitride case depth, and case hardness of the gear was

found to be acceptable.

No defects or abnormalities were observed in the microstructure of the

parts, which appeared typical of the required CPM-10V and H-11.
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2.3.1 Excessive Differential wear of the main fuel pump parts

According to the metallurgical evaluations of the main drive shaft, this is
part of the pump assembly and the driver gear and also part of the gear
assembly, the former is made from H-11 tool steel while the latter is made
from CPM -10V. Whereas all teeth of the male spline on the main drive
shaft, which mates with the female spline of the pump driver gear were
completely worn out over approximately two thirds of their length, the
mating spline of the pump driver gear showed little or no wear, and

appeared in near pristine condition.

2.3.2 H-11 Tool Steel versus CPM -10V Tool Steel.

H-11 Tool Steel

According to Next Generation Metals Inc., H-11 Tool Steel is a hot work
steel that is represented by its excellent impact toughness. It consists of
less vanadium than the commonly used H-13 hot work tool steel. This gives
it the higher toughness, with some reduction in wear resistance and
temper resistance. H-11 is deep-hardening, air-hardening steel that gives
minimal size change during heat treatment. It also has super resistance to
thermal fatigue cracking (heat checking) and superb resistance to gross
cracking and thermal shock when water cooled in service. Experts will
recommend H-11 for hot tooling applications where maximum resistance

to cracking is required.
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Chemical Properties

Element min max
Carbon 0.38 |0.43
Manganese 0.20 0.40
Silicon 0.80 |1.00
Phosphorus - 0.015
Sulfur - 0.015
Chromium 4.75 | 5.25
Molybdenum 1.20 | 1.40
Vanadium 0.40 |0.60
Nickel - 0.25
Copper - 0.35

Specifications:

UNS T20811, AMS 6437, AMS 6485, AMS 6487, ANS 6488, ASTM A-681, FED
QQ-T-570, SAE J437, SAE J438, SAE J467, AlISI 610, ASTM A-579, MIL-5-47262
Applications:

Hot punches, die casting dies, hot shear blades, forging dies, hot gripper

dies and extrusion tooling.

H-11 is used for highly stressed structural parts such as aircraft landing

gear.
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CPM - 10V Tool Steel

CPM 10V is a unique tool steel made by the Crucible Particle Metallurgy
Process, according to Crucible Industries. It is designed with a tough, air
hardening base analysis with added high Carbon and vanadium for

exceptionally good wear resistance, Warmwork tooling applications.

The exceptional wear resistance and good toughness of CPM 10V makes it
an excellent candidate to replace carbide and other highly wear resistant
materials in cold work tooling applications, particularly where tool

toughness is a problem or where cost effectiveness can be demonstrated.

Typical Chemistry

Carbon 2.45%
Manganese 0.50%
Silicon 0.90%
Chromium 5.25%
Vanadium 9.75%
Molybdenum 1.30%
Sulphur 0.07%
Typical Applications

Punches & Dies for Blanking, Piercing,

Forming and Cold Extrusion
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Knives for Slitting, Shearing, Trimming, etc.
Granulator/Pelletizer Blades

Nozzles, Screw Tips, Barrel Liners, etc. for Plastic Injection
Molding Equipment

Powder Compaction Tooling

Woodworking Tools Wear Parts

Considering the chemical composition of the CPM -10V steel with a far
higher percentage of carbon and vanadium as compared with the H -11
steel, it may be expected that the main draft shaft made from the H -11
steel would wear faster than the pump driver gear made from CPM -10V
steel. Also, since analysis of the fuel used on the aircraft indicated that
contaminants and lubricity were within limits, it is very unlikely that
fuel was a factor in this occurrence. AIB has it on record that a similar
pump with the same part number 23074706 had its main shaft splines
completely sheared at 2133.4 hours TSN.

2.4 Rolls - Royce Service Bulletins and the Main Fuel Pump Historical
Service Record

Maintenance records indicated that the failed main fuel pump installed on

the helicopter was manufactured by Goodrich Pump and Engine Control

Systems now Triumph Engine Control Systems. The component was shipped

out of TECS as a new component with part number 113310-03A1 on 30"

April, 2004. Before then, on 21°* August, 1997, Allison, now acquired by
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Rolls Royce issued an Alert Commercial Engine Bulletin to cover similar
engine models to the one under investigation with the title: ENGINE, FUEL
AND CONTROL - CECO ENGINE DRIVEN FUEL PUMP - INTERNAL SPLINE
INSPECTION.

The ASB required the applicable customers to remove the CECO fuel pump
installed on their aircraft and check the internal spline backlash. The
reason was that: A number of Chandler Evans (CECO) fuel pumps have been

found with badly worn internal drive shaft splines at relatively low hours.

The ASB was allocated compliance code 2 and was to be implemented
within 25 hours following receipt of the bulletin and every 100 hours

thereafter until further notice.

On 7™ April, 2004, Rolls-Royce issued another Commercial Engine Bulletin
titled: ENGINE, FUEL AND CONTROL - GOODRICH ENGINE DRIVEN PUMP
IMPROVED DRIVE SHAFT DURABILITY.

The SB adequately covered the engine model installed on the helicopter
and the reason for issuing it was that “New fuel pumps are released that
incorporate various product improvements”. These improvements
“eliminate the need for repetitive spline inspections”. The fuel pump
assembly was to be replaced with reference to the overhaul maintenance
manual in order to accomplish the SB but it was given a code 7, which made

the compliance optional.
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Although the main fuel pump did not fail in service during the first overhaul
inspection period, given the unpleasant service experience of the earlier
models of the component, it would have been expected that compliance
with the SB be made mandatory. Upon compliance, the SB required that the
component be re-identified by changing the Rolls - Royce part number from
23070460 to 23074706.

The component was newly supplied to the operator with old part number
23070460 on 30" April, 2004 whereas the Rolls - Royce SB which required
the change of the fuel pump assembly was issued on 7™ April, 2004; a date
before the component was shipped out of TECS facility. However,
maintenance records showed that the SB was incorporated in 2008 when the

component returned to TECS for overhaul.

2.5 Goodrich (TECS) Service Bulletin and the Main Fuel Pump Historical
Service Record

Goodrich (TECS) issued the service bulletin 73 -3 on 8™ April, 2004 entitled:

Goodrich Pump & Engine Control Systems, Inc. Model MFP - 263/MFP -264

Used on Rolls - Royce Model 250 Series Il and Ill and IV Engines

Introduction of New Configuration Pumps to Increase the Pump Service
Life

The above SB affected the engine model and hence, the pump installed on
the helicopter. The reason for the SB was “To introduce a new
configuration fuel pump incorporating a new material pump gear assembly.
This change is being introduced to increase the pump service life, especially

in harsher operating environments”. The work required by this bulletin
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consists of incorporating a new pump gear assembly. The compliance was to
be accomplished when the component returned for depot level
maintenance. Upon compliance, it was to be re-identified by changing the
part number from 113310-03A1 to 113310-04A1.

Maintenance records showed that the component returned to TECS for
overhaul on 5"August, 2008 and the overhauled component was shipped out
of TECS to the operator on 10" September, 2008. The SB 73-3 was
incorporated during this overhaul and the component re-identified

accordingly.

The new gears were reportedly made from an improved, more durable
material (CPM-10V), and it was this change to gear material which
constituted the configuration change from 113310-03A1 to 113310-04A1.

2.6 Quality and Safety Department/Manager

According to PAAN Management Organization Chart and responsibilities, the
Quality and Safety Manager reports to the Accountable Manager. He has
oversight responsibility for all areas of operations of the company including

the technical records.

On 29" January, 2009, the overhauled component was installed on 5N -

BFV, one of the helicopters in the operator’s fleet.

The time remaining to the next maintenance requirement (TBO) was

recorded then as 3000 hours on the component card. But, the Bell 206 L4
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maintenance programme adopted by PAAN stipulates 3500 hours as the
overhaul inspection period (TBO) for the failed CECO fuel pump. 3000 hours
TBO is more restrictive than the manufacturer’s 3500 hours and would have
prevented this accident had it been applied because the main fuel pump
failed at 3,176 hours TSO.
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3.0 Conclusions

3.1 Findings

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.1.7.

3.1.8.

The pilot was properly licensed and qualified to conduct the flight.
The pilot had 811.6 hrs on type as at the time of the occurrence.
There were four souls on board.

The certificate of release to flight was duly signed by the appropriate

personnel.

The aircraft had a valid Certificate of Airworthiness (C of A).

The aircraft had been maintained in accordance with approved

Maintenance Programme.

A phase 4 inspection check was completed on the 1** October, 2012
at 12139.3 flight hours and 102370 cycles and the Certificate of

Release to Service/Maintenance Statement was duly issued.

The phase 4 inspection carried out in accordance with Bell 206 L4
Series Maintenance Programme on the fuel pump was to “visually
inspect fuel pump and external filter for obvious damage and

leaks”.

3.1.9. A 50 hrs inspection was carried out on the 20" October, 2012.

3.1.10. The engine with serial number CAE - 895745 installed on the aircraft

was transferred from another aircraft in the operator’s fleet (5N-
BFV) at 17,999.2 hrs on 4™October, 2012.
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3.1.11.

3.1.12.

3.1.13.

3.1.14.

3.1.15.

3.1.17.

The main fuel pump installed on the aircraft was supplied to Rolls

Royce by Triumph Engine Control Systems (TECS) based in Hartford
Connecticut, USA.

The pump was shipped from TECS to Bristow Nigeria as a new
component (part number 113310-03A1) on 30" April, 2004.

On 5™ August, 2008 at 3478.6 hrs TSN, it was returned to TECS for
overhaul and upgrade to a new part number 113310-04A1.
Records indicated that the main driveshaft and gear set were

replaced during this overhaul.

On the 9™ October, 2008, the overhauled component was shipped
back to Nigeria for a return to service at a TSN of 3,478.6 hrs;
TSO of 0.0 hrs.

On 29" January, 2009, the overhauled component was installed

on 5N - BFV, one of the helicopters in the operator’s fleet. The
time remaining to the next maintenance requirement (TBO) was
recorded as 3,000 hrs on the component card. But, the Bell 206 L4
maintenance programme adopted by PAAN stipulates 3,500 hrs as
the overhaul inspection period (TBO) for the failed CECO fuel
pump.

On the 27" October, 2012, the engine driven fuel pump failed in
service during an offshore operation in Escravos at a TSN of
6,654.6 hrs and TSO of 3,176 hrs.
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3.1.18. Laboratory analysis of the fuel used on the helicopter indicated

that the level of contaminants and lubricity were within limits.

3.1.19.  AIB has it on record that a similar pump with the same part
number 23074706 had its main shaft splines completely sheared
at 2,133.4 hrs TSN.

3.1.20. There was no evidence from maintenance records on the
component to show that any other maintenance work was
performed on it outside of TECS.

3.1.21.

On the day of the accident, the pilot had made several uneventful
take-offs and landings on many helidecks within the Delta field

and returned to OKAN production platform at about 1602hrs.

3.1.22. The aircraft took off from the platform for final departure to
Escravos base at about 1607hrs. The engine stopped/flamed out
shortly after the helicopter cleared the platform.

3.1.23. The rescue operation was promptly carried out at 1608hrs by the
crew of a supply boat (Bourbon Adelaide) operating at an
approximate distance of 100m to the ditched helicopter.

3.1.24. At 1650hrs, the accident victims were transferred to a surfer
boat enroute to Escravos base.

3.1.25.

The pilot tested negative to drugs substance and alcohol
tests at Chevron Hospital in Escravos.
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3.2

3.3

Causal factor

Failure of the main fuel pump, resulting from wearing of the fuel
pump main drive shaft external splines, which mate with the
internal splines of the pump driver gear with consequent fuel

starvation, flame-out and engine loss of power.

Contributory factor

Material compositions of the improved main fuel pump, which
allowed excessive differential wear between the main drive shaft

and the driver gear.
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4.0 SAFETY RECOMMENDATIONS

4.1 Safety Recommendations 2015-005
FAA should ensure that TECS review the material compositions of the

assemblies of its MFP 264 - 1 main fuel pump to prevent excessive

differential wear between the parts.

4.2 Safety Recommendations 2015-006
FAA should ensure that TECS reviews the Time Between Overhaul of

its MFP 264-1 main fuel pump downward from 3,500 hrs and
communicate same to affected operators while the component is

being improved upon.

4.3 Safety Recommendations 2015-007
NCAA should intensify its safety oversight functions on PAAN to

ensure proper maintenance record keeping by the operator.
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APPENDIX C

Engine Investigation Report

Rolls-Royce
Model 250-C30P
Engine CAE B95745

Bell 206L4
Registration: SN-BFF

Pan African Airlines

Model 250-C30P

Air Safety Investigator

Accident date: 27 October 2012

Engine investigation date: 28/29 August 2013
Component Investigation Date: 16 October 2013
Report date: B January 2014
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Background Information:

On 27 Cctober 2012, a Bell 205L4 was taking off from an off-shore oil platform near Escravos,
Migeria, when the engine lost power. The pilot performed an autorotation to the water and
evacuated safely with three passengers. The aircraft was secured lo a recovery vessel but
overturned in the water. The engine was removed and shipped o a Rells-Royce Authonzed
Maintenance Facility in South Africa for examination. The author did not view the aircraft or go to
the accident site.

A Rolis-Royce Air Safely Investigator conducted an engine examination at National Airways
Corporation (Rand Airport, Germiston, South Africa) and Greystones Accessaories Shop (Durban,
South Africa) on 28 and 29 August 2013 respeclively. The examination was under the direction of
and supervised by the Nigerian AIB |IC

The fuel pump, manufactured by Triumph Engine Control Systems (TECS), was senlto TECS in
West Hartford, CT USA far further examination by request of the Nigenan AlB [IC. The detailed
compenent examinabion was conducted on 16 October 2013 under the supervision of the Nigerian
AIB IC and a Rolls-Royce Air Safety Inveshigator

Engine Observations:

The engine was removed from the sealed shipping box and placed in a turnover stand and
completely disassembled under the direction of the Nigerian AIB IC. External damage was limited
to salt water corrosion on the engine and accessories, with extensive penetration damage through
the gearbox housing. Neither the N1 nor the N2 systems turmed,

All external lines and fithings were tight when checked by hand. A pneumatic leak check was
conducted with no leaks observed in either the control lines or associated fittings. Each line was
tested individually, as internal blockages within the power turbine governaor prevenied
pressurization of the entire system. All of the air lines were visually inspected upon removal with no
cracks or anomalies noted. Several of the lines exhibited internal residue which was consistent
with salt water immersion. The Pc arr filter was inspected and was not clogged

Both the upper and lower magnetic chip detectors displayed a gray sludge similar in appearance to
deteriorated magnesium. No metallic debris was noted on the detectors. The gearbox was
disassembled and significant deterioration from salt water intrusion was observed, However, the
power and accessory gear trains were intact with no missing teeth or obvious pre-event anomahes
noted. The oil pressure and scavenge lines as well as the pressure filter bowl contained cil. The il
pressure filter element was free of debris. The freewheeling unit was removed and operaled as
designed.

The turbine shafiing was conlinuous and the turbine bearngs turned with much resistance. Sall
water was noted throughout the gas path; hawever, no indications of FOD were present. All of the
lurbine wheels and nozzies were intact with ne evidence of high temperature gperation. The
combustion liner inner surface was consistent with an even burn pattern and the outer combustion
case was normal in appearance
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No FOD or contact witness marks were observed on the compressor impeller or corresponding
shroud. The spur adapter gearshaft and #2 bearing were intact and corroded, while the #1 bearing
was normal in appearance. The compressor scrall, internal turning vanes and the air discharge
tubes displayed surface corrosion consistent with salt water immersion. The right discharge tube
exhibited oil staining on the forward, upper surface. The compressor bleed valve was
disassembled with no anomalies noted

The Fuel Contral Unit (FCU) and fuel pump were intact. The maximum fuel flow adjustment an the
FCU was set to 2" intermediate, which is appropriate for this application. Fuel was noted within the
lines between the FCU and pump. The throtile input shaft was frozen in the fly position. The
Power Turbine Governor (PTG) exhibited no damage and the input drive shaft turned freely. The
FCU, PTG, pump, and fuel nozzle were hand-carried by the |IC to Greystanes in Durban, Sauth
Africa for analysis. The author, |IC, and a manager fram Mational Airways Corporation attended the
exam al Greystones

Controls Analysis and Testing (Greystones, Durban, South Africa 29 August 2013):

The fuel nozzle was bench tested and me!l two of four fuel flow test points and all spray angle
requirements. The two fuel flow test point deviations were minor and nol considered contributory to
the event. The resulls of the flow lest are included as Appendix B. The fuel nozzle was then
disassembled and appeared normal with the exceplion of the corrosion resulting from immersion in
sall water

The input drive shaft to the PTG turned freely. The PTG was disassembled and no internal failures
were noted to the drive and spool bearings. Salt water corrosion was noted in varlous orifices.
which were clogged. The flyweights and spring were normal in appearance.

The FCU also displayed internal corrosion consistent with sall water intrusion. The flyweights,
bearings, springs and shaft appeared normal.

The fuel pump driveshaft “ratcheted” when turned by hand. Mormally, it is not possible 1o turn the
fuel pump driveshaft due to the pump configuration. The commesponding output splines, which turn
the FCU input shaft, were not coupled with the drive shaft as designed. The fuel pump dnveshafl
was then removed and severe spline wear was noted. The fuel pump was not further disassembled
as the IG directed the team to ship the unit whole back 1o the supplier (Triumph Engine Cantrols,
Hartford, CT, USA) for further analysis,
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Figure 1: Exploded View of Fuel Pump
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The fuel pump was examined at Triumph Engine Control Systems in West Hartford, CT USA on 16
October 2013 under the supervision of the Nigerian AIB [IC.

The following excerpts from TECS Report # 5-3444 document the exam,

TECS part number 113310-04A1
Rails-Royce part number 23074708
Senal Number, JGO4AKWO 182

Pump Background

Resulls

*

4]

The fuel pump was shipped from TECS as a new companent (part humber
113310-03A1) on April 30, 2004

On August 5, 2008 (34786 hours TSN), it was returned fo TECS for overhaul
and upgrade to configuration 113310-0441  Records indicate the main dnve
shaft and gear sel were replaced dunng this cverhaul  The new gears were
made from an improved, more durable materal  This change in gear matenal
constituted the configuration change from part number 113310-0341 fo
113310-04A1

The pump shipped on September 10, 2008 for relurn lo service (34786 hours
TSN, 0.0 hours TSO).

N significant external damage to the pump was notfed other than observed
corrosion product, Tkely the resull of immersian n sall water

o All teeth of the maie spline on the main drive shaft which mates with the female

spline of the pump driver gear were complelely wom away over approximately
two thirds of their length. The mating spline of the pump driver gear showed
little to no wear, and appeared in near prstine condition.

Subsequent mataliurgical evaluations of the main drive shaft and associated
drver gear confirmed the chemical compasition of the components to be typical
of the required malerial as required by the component specifications.

Care hardness, nitnde case depth, and case hardness of the gear was found fo
be acceptable

No defects or abnormalities were observed in the microstructiire of the
components




Pan African Airlines, SN-BFF, M250-C30P, S/IN CAE 895745 - 2TOCT2012

Conclusions/Recommendations

]

No definitive cause of the main drive shaft spline wear out suffered by pump
s/n JGO4AKWO 182 could be identified by this investigation

The absence of coresponding wear on the pump driver gear spling is
considerad highly unusual, and no similar occurrences of spline wear through
on a main drive shaft with virtually no wear on the mating part have been
observed in TECS' experience.
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Engine Information:

An Allison M250-C30P gas turbine engine, S/N CAE 895745, powered the helicopter. Maintenance
history was nol provided, The below times were reported as of 26 October 2012, the day prior o
the accident except for the fuel nozzle times. The fuel nozzle imes are as of 21 October 2012.

Manufacturer Allison
Engine Madel M250-C30P
Rating 650 Shaft Horsepower
Serial Number CAE 895745
Engine Total Hours 18103.8 hrs
Last Inspection unk hrs
Companent Serial Number | Part Number | TSO(hrs) TSN (hrs)
Engine M250-C30P BO5745 23004545 18103.8
Gearbox 95442 23053349 TSN 23358.8
Compressor 90066 23051643 1327.0 23864.2
Turbinge 98388 23035128 302 4 72701
FCU 325935 23070613 1379.7 133430
PTG HR47625 23086751 705.9 45290
Fuel Pump JGO4 AV 182 23074706 3176 6654 6
Fuel Nozzle AGB7T20 23077067 0 10829.5
Bleed Valve FF&52497 23073353 478.3 13401.7

Summary of Findings:

The fuel pump main drive shaft external splines, which mate to the internal splines of the pump
driver gear, were severaly worn.  The wear was significant enough to decouple the fuel pump main
drive shaft from the pump driver gear, which provides fuel to the engine. The subsequent loss of
pressurized fuel to the engine resulled in a flameout and loss of power during flight. The cause of
the fuel pump main driveshaft wear is under investigation by TECS and Rolls-Royce engineering
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Appendix A, Engine Examination Photographs

Photo 1 Engine General
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Photo 5 Lower Magnetic Chip
Detector

Detector

Phaoto 7 Fuel Nozzle
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Photo @ Power Turbine Governor intenor
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Photo 10 Fuel Pump Main Drive Shafi prior 1o

removal from Fuel Fump Coltec ndusiries

() chandler Evans
MFR-11599

wre- [ FuEL Pump

Phota 11 Fuel Pump Data Plate

Photo 12 Fuel Pump Main Drive Shaft upan remaval
13

55




Pan African Airlines, SN-BFF, M250-C30P, 5/N CAE 895745 - 270CT2012

AN TL 35 S W S BT LT

i gy A = S e B e me i

£ 2 R A e U G AR ] s e

Pholo 13 Magnified View of Fuel Pump Main Drive Shaft Spline Wear

Photo 14 Magnified View of Fuel Pump Driver Gear internal splines
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Appendix B, Fuel Nozzle Flow Results
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Triumph Englne Contr 1

APPENDIX D

ENGINEERING DEPARTMENT
" Triumgh Enghvs Contrl Systama
SHORT REPORT SUMMARY TG epin Con
REPORT TITLE: DATE:
MF B.264 Investigation of Pump SN JG04AKWO182 Main Driva Shaft 20131218
Spline Wear Cul Resulling In Power Loss and Aitlorstation o Waler DEFT. NO,
(Nigessa) 834

'SCOPE OF REPORT: In spection and evaluation of returmed hardware
" BACKGROUND & PURPOSE

Omn Ociober 27, 2012, during take-off from an offehore oll platform near Escravos, Nigera, a Bell modad 20614 hacopter
(@ircraft sin 62273, registration number SN-BFF) operated by Pan Alrican Airlines expananced an angine flamecut
foliowed by @ suepessiul autorotation to water landing. The aircrafl was powered by a Rolls-Royoe model 250-C30P
gnging (a/n BS6745) which mearporated Triumph Engine Gontred Systoms” (TEGS) model MFP-264-1 main fuel pump
(& JGOAAKWOIAZ] Allcrew (1) and passengans (1) svacualed safely and wara rescued immadiately, The halicopler
wias secured to @ rescibe vessel bul tumad upside-down after approcamately 10 minutes in the water. The helcopter was
recovered ko shore lafer on fhe same day The engine was subsequentiy examined a1 NAC and Greystonss in South
Africa on 28 and 29 August 2013, 1twas noted that when the pump man drive shaft was rotated, the control dive shaft
an the opposite side of the pump body did net turn. — The pump Wwas then disassembled to examing thae main drive shaft
inboard spfine, which was noted 10 ba seversly worn. The pump was returmned 1o TECS and received on Ociober 14
2013 for evaluation

Pump &/n JGO4AKWO1E2 had been shipped from TECS as a ne'w companent (configuration 11331 0-03A1) on April 30,
2004, Om Augist 5 2008 (34786 hours TSN) it was retumed to TECS for overhaul and upgrade lo configuration
112370-0441 Records Indicate that a5 part of the overhaul, the main drive shafl and gear sel were replaced. The naw
gears wera made from an improved, mone dusable material (CPM-10V), and it was this change to gaar matensl which
constituted the configuration change from 1133100341 (o0 113310-0441. The purmp shipped on Soptembes 10, 2008 for
refum bo service (3478 6 howrs TSM, 0.0 hours TEO} Al the time of the incident, the pump was reparted to hawve

accumilated 5654 G hours TSN, 3176 hours TS0 |

DESCRIPTION Preject cbjecines, salien! hardware leates, lest and analylical procedures, ole. as spplicatie

The nvestigation was conducted on Oclober 15, 2013 at the TECS facility in West Hartford, CT. Parficipants in the
investigation are lisied in the table below:

[Hame | Artiliation Tile _ = —
Trlumph E_Em _unnnl | Syntema = | Sentor Product Suppart Enginesr
Trumph Lngm1.nrml-:|l Systema | Cuslomer Suapon Englrsed
Triumph Engine Cantral Systems | Wanagen Hydionechareal Engnesrng
Trumph Engins Contral Systams [irgctor, Hydmomachanical Engenssnng !
Tnumph I:ngmu E.umul *’-g:-l.um Senior Makerials Enginesr k|

== Trimph Engine Conbrol Systems Senior Assembly and Test Technician

Acciden imeasiigation Sureay of Migeria | Accicent invesiigaior
Folks-Riayis Comoralian | ir E-.'I.Fllgg Inwarsdigador - 1

The investigation was conducted in accordance with the plan outline included in appandi: |

Throughout the pump exammation. pholographs were taken to document all cbservetons. These photographs are
Included in appendia ||
THESE COMMODITIES, TECHNOLOGY OF SOFTWAHE AHE CONTROLLED BY THE WS EXPORT ADMINISTRATION
R'imnnhnus (EARY BIVERSION SONTRARY TO LS. LAW 15 PROHIBITED. ECCN: SE08

weten & M | 77— b /i3 | Distribotio i
Apgroved b I | Approved n; [ |
oM 10 CHTT As 000 CHTRTA Page 1ol 12
Ehare Tl B B b ERE] Wl Hapleed U7 (900 110811 Tel Sidedia-itg) Favd: B6D-153-10T) ik el nim
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The shipping box containing the pump under investigation was retrieved from locked stores and opened in the presence
of ihe investigation tsam_ A visual inspection of the pump was completed, during which it was notad that the main dnve
shatt, shaftseal, loading spring. and spring seat had been removed fram the pump prior To receipl al TECS. Material
deposits_ likely comosion product, were noted an the mounting face of the pump, the main drive shaft flange inside of the
saal runner surface inner diameter, at the various uid connection ports, and around the control drive shaft cutpu! spline

Shipping pluegs were ramoved from ail fuel ports and the pump body rotated in multiple directions over a collection vessal
to capture any remalning fuel, however none could be recoversd  The lorque required Lo rotate the gears was miessured
using a spling adapler and a workhorss main drive skaft. The pump was then disassembled for examination of its detail
pans, particularly the pumping Qears

A11he conciusion of the wisual exsmingtion of the pump, TECS recommended that a metalurgical evaluation of the pump
main drive shafl and pumping oears be conducted to confirm composition. The Nigerien and Rofls-Royce
representatives concurred, and the meataliurgical evaluation was subsequently completed by TECS materials enginesring
on Dctober 28, 2013,

RESULTS Signifieant accompishments or effects

Mo significant extarnal damage o the pump was noled other than the observed corrosion praduct, Iikely the result of
immersion (n salt water The torgue measured to rotats the pumping ge=ars | 14 in-bs breakaway, 10 in-fbs running) was
vnremarkable and within specified limits {30 in-bs maximum) for this pumip,

All f2eth of the male spling on the main drive shaft which mates with the famale spline of the pump driver gear wera
completely worn away over approdmately two thinds of fheir length. Surprisingly, the mating spline of the pump driver
gear showed hitils fo nowear, and agpeared in near pristing condition. A measurement under wires of this spline yieldsd
a value of @ 1902 in , only stightly belouw the new pan print limitof 0 1926 in

Subsequent metalluigicsl evaluations of the main drive shaft and associated driver gear confirmed the chemical
composition of the drve shaft to be typical of the requined H-11 ool stesl per AMS G487 and the gear to ba typical of the
required CPM-10V per TEGS specification CEPS 534 Core hardness. nitride case depth, and case hardnass of the
gear was found to be acceplable. Mo defects or abnormalities were observed in the microstructure of the parts which
appeared typical of ihe required CPM-10V and H11

CONCLUSIONS | RECOMMENDATIONS

No definitive cause of the main deive shall spline wear oul suffersd by pump sin JGO4AKWO182 could be identified by
this investigation. The absence of cormespanding wear on [he pump driver gear spline is considesed highly unusual, and
ne similar occurrences of spiine wear through on a mamn drive shaft with virtually no wear on the mating part hava baan
cheerved in TECS experience

Examination and measurement of main dnve shalt and driver gear spling wear from a broader sample of pumps is
recommended, and TECS Is in the process of bullding this database  Additionally, TECS recommends lhal the
componant record card and any other available maintenance information for pump s/n JGAKWO182 be thoroughly
reviewed o determine Il any maintenance on fhis companent was performed oulside of TECS' approved faciities.
Furthar examinalion of the mating gearbox for potential anomalies, particutary lack of spiine to pilol concantricily and
sguarensss, s also recommendead

This documant is subject to the controls an the first page
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Appendix |
Investigation Plan

This document is subject to the controls on the first page
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History

4/30/2004 — DF shipment - /L 113310-0341; TSN = 0.0 ks

8/5/2008 - pump rec’d for overhaul from Bristow Nigeria, update to P/L 113310-04A1 [58 73-3); TSN 3478.6 hrs
Main drive shaft and gears replaced.

5/10/2008 = pump shipped = FFL 113310-04481; TSN = 34786 hrs; TS0 = 0.0 hrs

10/27/2012 - B206L4 $/n 52273 auto-rotation into waler. TSN = 6654.6 hrs; T30 3176 hrs

InvEstigation plan:

1)
2]
Y

4)

5)
B

7

&

3

Retrieve bowed unit from locked stores.
Photograph unopened package.
Cipen package in presence of investigation witneswes.

Perform visual Inspection of pump, Photograph from all 6 sides, with additional details as approgriate (drive
shaft external spling, contial spline, et}

Parform formal as recelved inspection of pump, documenting all findings.
If prasent, ramove shipping plugs from ports, collecting residual fuel in clean glass container.

Visually inspect parts for presence of comtamination, photograph as appropriate.  Collect any contaminant
ohserved.

Measure drive shaft torgue (breakaway = in-lbs; running = in-lbs}.

Disassemble to remove main drive thaft and gears. Photograph hardware as appropriate.

10} Submit companents for matarial f metallurgical evaluation,

This documant is subject to the controls on the first page
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Figura Al-5 Facking materiais Figure Al-fi- Packing malerials

This document is subject lo the controls on the first page

62



Caoltec Indusirisn

Chandier Evans

! MFR-11500

MFP- -l FUEL PUMP
il 63005 SOCN _

&

Figure Al-3: Pump body Figura Al-10: Pump body

1

K~ .
Figure Al-11. Pump body Figure Al-12: Pump body

This document is subject to the controls on the first page
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@i}

FL:;L re Al-14 F-‘ur'u: I qearbox interiace gaskel [sida 7 )

Faure Al-13: Pump mounting face (corrosion product)

P <
|i' "“'I..-
1‘*-
| "I- 1 o B 4 a
{ e | 4 , »
- £ m.n o Y |
e Sy i LR - i
F[IIH;“ Al-1A P::l!'p { eomnitrol e facs gasket (side 1)

Figure Al-18 F‘erp I gearbox interface g:ﬁhﬂl I;x-dP Z}

’

Figure A-17: Pump / control interface gasket (side Figure Al-18: Gear inlet port

This document i& subjact to the controls on the flirst page
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. J
Figure &1-19° Bypass return port Figure Al=20: Pump gischame port

Figure Al-21: Ovorboard drain port Flgure Al-Z2. Mamn dnve shaft

Figure Al-23: Main drive shaft outboard splin= Figura Al-24 fM=in drive shaft seal

This documeant s subject to the controls on the first page
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Figurne Al-26 tain pump [ cantrol drive housing intarface

.
i
o

1

L

Figune Al-25: Main drive shaft (corrosion product)

r

k. |

Figure Al-29; Control drive shafl seal

This document is subject to the cantrols on the first pags
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Figure Al-31. Pump gears and fixed bearings (instaed) Figure AL32: Pump driver gear and fixed bearing
[installad)

Figurs Al-33. Pump gears with fived beanngs removad  Figure Al-34. Fixed bearings

Figure Al-38 Pump ficating bearings (removed)

Figura Al-3% Pumnp floating bearnngs (nstalled)

This documant is subject to the controle on the firgt page
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! y ] 3 ' I
“E o Al m - = - .uﬁ,,’-_m
Figure AL3Y: Pump driver gear spline {main drive shaft Figura Al-38: Pump driver gear spline (main drive shafl
end) end, 10X)

Figure Al-39: Main drive shaft inboard and = wom
Splines, TX splings, 20X

Fiugure Al-40; Main drve shaft inboard &nd = wom

This doeument is subject to the controls on the first page
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APPENDIX E

ALERT

COMMERCIAL ENGINE

BULLETIN

| |

ENGINE, FUEL AND CONTROL -~ CECO ENGINE DRIVEN
FUEL PUMP - INTERNAL SPLINE INSPECTION

1 FLANNING INFORMATICN

& Ellesinly
Al Alpon Mode! 250-C18, -C20, ~G28 -CA0 (excopl 250-CI0RG], -G80R, -85 017 and
-B17F engines with Changizs Evany (SECO) sl pumps 2 gffecie: by s Builsin
~pllowing arg 1he CEGO Fukl Punps atiectse

250 ENGINE MODEL LEGE MOOHEL CEGO RN A[LISON Py

Seres |4 WFP 263 11000181 23057338

(B:d Gear Pamil 1 F300-02A 23065132

Senes || | MFE 352 AL 23051980

[A50-C20RA2{SP) Only | \de Edugior PLamg 112160-A2 23057317
Sonas IV MFP 262— 11 3310=01AT |
1588 Cadr Puish) 1A G=02A0 |

Sanes IV MF= 264 -2 TA3EGIAT | FHOLTEA0

iJel Eductor Pump 11 3320-02A82 ZA0GE5T M

8 Agason

A numzer of Chandie: Evams (CEDO) luel pumps have been louns wit bacly wotn ol
drrvs shalt sphimes al reainealy low hours

<. Descrpton
Tre CECO tuot pump s removed 2nd he indermal 55mo badaagh 15 chooeed
D Apprava
Techrca: aspecis are FAA approved
= l__',uqu'l:'alu_:;
Complignes Cote 2 To be compuee! with withie 25 hous foliowing recem af this bullefin

mnd paEny 100 hours: the rpafior umjl Turthgr nolice

August 21, 1837 S50-T18 Buties
EAl-Ca0 Senes
C28 Sarms

+-C30 Senes fexcept 260-C30 RT CEH A-73-3081

C20R Seney CER A-73-4040
250-B15G TF CEB A-164
el 9T Chesser TE SCO.é +%ME
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Allison Engine Company
COMMERCIAL ENGINE BULLETIN

1. PLANNING INFORMATION (Conunued)

F o Inechangeahiliby:
Mot affociod.

G Maignal Avadabiity
Mot apphcable

M Toaling
ot anplicabéo

I Weight and Batance
ot afected:

4. Eegncal Load Dala
ot alfected

K Hefonsnces

(1) 5We Operation and Mamienanca Manual, Turbosnatt Models 250 C18A, - G188
c1ac

(7} 5W4 Pars Catalog, Turboshal Models 250-Gi8A. G188, -G18C

13 1W? Dpearation and Mamienancs Manual, Turbosha® Modeks 250-C30. -C208, -CPOF,
-C20Jd

(4} 10W2S Operaton and Mantenance Manda., Tubasnaf Mode! 250-0205

(5) 10W4 Paris Caimiog, Turboshah Modes 250-G20, -C208. -G20F, -C20J.

(6] 10W4S Fars Calalog, Turposhatt Model 250-C205,

(7] 16WZ Operation and Mainienance Marual, Turbesial Models 250-C288, -C28C.
{8 16W3 Overhaul Manual, Turbostah Models 250-C288, -C28C.

{5) 16W2 lllusirated Parts Calaing. Turbosnalt Models 250-C28H, -C280.

(10] 18W2 Operation ang Maintenance Manual, Turboshal Mode! 250-C30, -C30S. ~-C30G,
~C30G/2, -C30P -C30M

{17) 1aWaL, A, U Oparalion and Mainienance Manual, Turboshal Modes 250-C301, - G30H,
-C30U

(12) 14W4 lllustrated Pans Cetalog, Turboshah Models 250-C30, C30P, CI0M, -G305.
-C30G, CioGe2
(13} 1aW4R U Niustrated Pars Cataing. Tumboehafh Moors 250- C30R. -C30U

August 211997 250-LC1A Seres CEB A-2405
250-C20 Senas CEB A-1352
250020 Senas CES A-Tr3-2066
250-C30 Senns (excapl 260-C30 RG) CEB A-73-3081
250=-C70R Series CEB A-73-4Ddl
250-015G TP CEB A-160
250-817 Senes TP CEB A-130b
250-B17F Sanes TP CEB A-73-20P4

Fange 2 of 10




Allison Engine Company
COMMERCIAL ENCINE BULLETIN

1. PLANMING INFORMATION (Confinued)

K. Aelamnce: (Cominued)

1) GTP 5232-2 Qperalion ard Mainlenance Manual, Tumashall Mooels 250 G208
~-G20RN, -C20A2. C20RMA

(15) GTP 5232-4 |lusitated Pans Calalog. Turboshah Models 250-C208, -C20RA
~C20R/2. -C20A/4

(18) 6W2 Dperanon ano Mamenanca Manual, Turboprop Mode! 250-B15G.
(17) 6Wa Parts Catalog, Turboprop Model 250-B15G

(18} W2 Operausn and Manlenance Marual [wiboprop Mooods 250-817, B17B B1/C
B170. -B17E

{19) 11WA Parts Catalog, Turboprop Models 250-817 -B178, Bi7C. 8170, B17E

(20) GTP 5243-2 Operalion and Mantenaice Marual, Turboprcp Mooels 250-B17F
-BITEN, -BI1YFR2

(21) GTF 51434 lilustrated Pans Catalog, Turboprop Moteis 250-0177 017711 -B17F2

L Oner Pubbicatons Afecied
Mome

M Premgusies
Nong

2 ACCOMPLISHMENT INSTRUCTIONS
A Cnecs ite CECO luel pump for interngl spline backiash as iokows

i*) Remove CECO ual pump from ine angine per tne applicabie #50 Operaton and
Mmrierance Marual

(2} Cul cutalemplaie. For pumps with less than 200 hours operating HMe. mark (he
lemplaie wiih a 4 angle. For pumps with greater than 200 ~ours operaling tme. miark
tne template with a 5 angle. (See Figure 1) Paste the tempiate o0 § 3 8 incn index
card. cardbaand, or thin atuminum. Cut out 2 crrcle as fnllows
(2] Forfuel purmp Modets MFP 262 and 263 the circle should be 1.5 ineh diameter.
(bl Farfuel pump Models MFP 264-1 and 264-2 the crcle should be 2.7 inch diameter

(3] Place e tamplate arouna the ‘uel pump pilt as shown o 7 iguee 2.

(4] Beno apapercip or plece of jogkwine o I pelween (he spines on the dive shalt in
s0mve ag d pomier. [(Soe Fgure 3. Insiall paper eig on shaft
CAUMION 1N OADER TO OBTAIN AN AGCURATE ANGULAR CHECK WHEM
PEAFORMING THE FOLLOWING STEPS TAKE CARE NOT TD PUSH THE
FUMP SHAFT SIDE TO SIDE

i5) Whie puling on the dove shatt 10 pull i agans! 45 afl stop, (1 will have iess than 0 050"
movement and may nave no movamaent) lum the drive snatt agarst he @' stop Align
thie igmpiaie comerine witn iNe somner (See Fioume £

August 21, 1897 Z50-C18 Senes CED A-295
250-C20 Senes CER A-1352
250-028 Senes CEB A-73 2066
250-C30 Series (excap! 250-C30 A3) CEB A-73 3051
250-C20R Senes CFR A—73-4040
250-8B150 " CEB A-1A8
290-817 Senes TR CER A-1305
250-317F Sories ™ CCB A-7T3-2024

Page 3ol 10
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Allison Engine Company
COMMERCIAL ENGINE BULLETIN

7. AGCOMPLISHMENT INSTRUCTIONS: [Gorbinwsed)

(6} Wrule maintaining suthzent pressure o Keep tne shaft gulied outward agamns| s aft stop,

rotate fhe dove shafl sack and lonn o cneck diee shah backiash

faj M the panber s within the & mnge or & far purmps with S0 hours ar mare, (see
Frgure &1, ranstall the lupl pump, ren the engine and chack tor lkaks |Fefor o the

applcable 250 Operanan and Mamtenance Manual)

{oh I the posnier is nat wiihin 4 range, or 5 for pumps with 206 hours or mone, send 1o
a CECO approved overhaul center. Ronslall a diferent pump which 5 new, newly

overtauied, or that meels oackiish check

B Asconfcomaliancs m the Engire Log Book, Engine Azsembly (white pages|, Pan lil

Modilcalion Fecorm ae applicabile with (he lollowmg

250-C1H Sones CEB A-7us
250-C20 Series GEB A—1352
250-C7R Sarps CEB A-73-2066
280230 Sares (eacept  CIDFSD) CEB A-73-30H1
FE-CF0H Senes CEB A-73 4040
250-F150G TP CEB A-168
250-B17 TP CEB A 1306
250-BFF TP CEH A-73-2024
Augus 21,1997 250-C18 Senos

260-C20 Serips

Z00-078 Sones

2H0-030 Sones (excen] 250-030 H3)

250-CP0R Serigs

250-2150 T

Z50-817 Senes "

PR IF Sanes TP

CEB A-295
CER A-17352
CEB A-73-2066
CEB A-73-3001
GEBR A Fa-apan
CEE A-189
CER A 1305
CEB A-7o-2004

Page 4 of 10
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Allion Engine Company
COMMERGCIAL ENGINE BULLETIN

ACCOMPLISHMENT INSTRUCTIONS (Contmued)

o s (T e
HP'LJ:,I:, -.r-::f. I PRI WYIH T
A J0l) s = RS T5 s

TLOLTIT O N DUAMETES GRS o AR
M2 RO MEP R FLFY PulaEs

o CUT LT 20 i [RAMETED CRLIF FOR 1Fh
UL BAT NP R 0L B

Brve Shiall Backiash Ghecx Tempiae
Figuire 1

Augus: 211887 250 -C1E Senes
280 CI0 Seres
250-CI0 Seres
260-C30 Seres (excep 250-C00 A7)
250 CADA Sasas

ATHOCERT

CEB A-285

CEB A-1352
CEQ A-73-2068
CEB A-73-3081
CEB A-T3-4040

ek-B150 1P CEB A=169

251 BYF Senes P CEBA 1305

250-B17F Genes TP CEB A-T3 2024
Page 4 af 10
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Alllson Engine Company
COMMERCIAL ENGINE BULLETIN

2 ACCOMPLISHMENT INSTRUGCTIONS  (Confinued)

g1 |
2 ATE |

SHOULETRED

e — - ) o Th

Racklast Template InstaiiEd or Fusl Pump

Frgune 2

August 21, 1067 350 C1H Semas CEd A-205
Ph0=C20) Sorngs CER A-1352
250-G28 Sones CEB A-73-2066
250-C30 Seres (eacep 250-C30 A CEH A-73-3087
250-C20F Sermes CEB A 73-4040
250-B15G TP CEB A-1ED
£90-B17 Senes TP CERA=-1305
250-B1TF Seres TP GEB A-73 2004

Page 6l 10
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Allison Engine Company
COMMERCIAL ENGINE BULLETIN

2 ACCOMPLISHMENT INSTRAUCTIONS: (Cortinued)

Backlash Pomnter tnstalied on Shouldoreo Shatf
Firguie 3

250-C18 Setes
2al=CH Senes
250 C2E Senos
250 C30 Senes (excen 250030 AQ)

August 21, 1897

2450-B17 Senes
250 B17F Senes

EIFCHIN L

CEH A-285
CEBA-1352
CEB A-73-206E8
CEB A 73-3091
CEB #A-7"3-2040
TR CEBA-168
TP GER A-1305
1P CEB A-73-2024

Page 7 ol 10
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2

August 21, 1997

Allison Engine Company
COMMERCIAL ENGINE BULLETIN

ACCOMPLISHMENT INSTRUCTIONS (Cominued)

Tempiate Centaring Alignead with Poinier
Figure 4

250-C1B Senas

2500520 Senes

250-CR8 Sefies

250 C30 Senes (except 250 (30 F/3)
250-C20R Senes

HRO-B15G

250-B17 Sencs

250-B17H Senos

- Sramat

CEB A-285
CEB A-105
CEBR A-73-2065
CER A-73-3091
CEQ A T3-4040
TP CEB A-168
TP GEB #h-1305
TP CEB A-T3-2024

Page B ol 10
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Allison Engine Company
COMMERCIAL ENGING BULLETIN

2 ACCOMPLISHMENT INSTRUCTIONS (Contimued;

Ao
Chegking Backlash
Fgure s

August 21 1887 #50-C18 Senes CEB A- 285
2a0-C20 Senes CEB A-1382
250-C28 Senes CEB A 73=20%E
250-C30 Senes (eweenl 250-CA0 RA) CEB A-'3-30a1
250-C20R Seres CER A-73-a04
H0-B1566 TP CEBA 160
250-B17 Sefes TP CEB A-1305
250-B17F Senes TP CEB A-73-2024

Page & of 10
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Allison Engine Company
COMMEHRCIAL ENGINE BULLETIN

3 MATERIAL INFORMATION

Mot Applicable
CUSTOMER SUPPDRT
ALLISON ENGIMNE COMBEANY
August 21, 1897 250-C18 Senes CEB A-295
ZH0-C20 Seras CEB A-1352
250~ 028 Senoa CEB A-T3-2066
250 G30 Senes (except 250-C30 A} CEB A 73-3091
250-C20R Sotes CEB A-73-4040
250-R150 TP CEB A-169
250-B17 Senas P CEB A-1305
250-A17F Senes TP CEB A-73-2024
Page 10 of 10
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EXPORT CONTROLLED COMMERCIAL ENGINE

APPENDIX F

BULLETIN

ENGINE, FUEL AND CONTROL - GOODRICH ENGINE DRIVEN FUEL

PUMP IMPROVED DRIVE SHAFT DURABILITY

1. PLANNING INFORMATION

A Effsctivity
(1) Engines
Al Aolls-Hoyoce Modael 250-C20, -C28, -C30, -C20R -B17 and -B17F series engines with
Guoodrich {CECO) Tuel pumps are affected by this bulletin
2] Sparez - Nol affectad
8 Heasan
Mew fuel pumps are released that Incorparate verious product Improvamearnts,
Thess improvements eliminale the nead for iepstitive spline Inspactions,
C.  Description
This commacial engine bulietin gives you the procedurs for rieplacing curment fusl pumps with the
naw fuel pumps releagsed by thic bullein
D Approval
Technica! aspects are FAA approved
E Complisnce
Camplianss Code 7 Ta be complied with per customer option
F.  Intarchangeability
1) 23076720 is 1o be used an the -C2OR2(SP) engine modal (suction pump configuration)
2] 23074705 = to be used an all series |l turboshalt and turboprop engine mod els except the
-C20R2 (5P).
(F) 23074706 is 1o be used onall -C28 and -C30F engine models.
(4] 23074707 in to be used on all ~C30 engine models exospt the -CI0P
Aprll T, 2004 250-520 Senas CEBR-1363
Reseliton 1 250-C28 Sedigy CEB-T3-2074
M 31, 200 Do, A
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COMMERCIAL ENGINE BULLETIN

G Materinl Availabiity

NEW PIN MAME OTYENG
2a076720 Fuel Pump MEP 262
29074705 Fuel Pump MEP 263
23074708 Fue! Pump MFP 2641
23074707 Fusl Fump MFP 2684-2

.l |

H, Toolng - Nol applicable
| ‘Weight and Balance - Mot aflected
4 Electrical Load Data - Not allected

K Referanoes

(1) Advance Engineanng Memaorandum (AEM), CW112817
HOTE:  The documant sbove is refansnced fof the intermal dse of Rolls-Royee only

(2} 10W2 Operation and Maintenance Manual, Turboshatt Models 250-C20, -C208, -C20F
-C204, -C205, -C20W [OMM).

{3 10W4 llustrated Parls Catalog, Turtboshalt Models 250-C20, -C208, -C20C. -C20F, -C204.
~C20S, -C20W (IPC)

{4) 16W2 Ciperaticn and Maintenanee Manuzl, Turboshalt Modaels 250-C288, -C28C [DMM)
{51 TEWa Mustrated Parts Catalog. Turboshat Madels 250-C288, -C28C (IPC).

@) 14W2 Oparation and Maintenancs Manual, Turboshaft Models 250-030, -C30S, 0300,
~030G2, -C30F, -CI0M (OMM),

(71 14Wa lliustrated Parts Catalog, Turboshaf Models 250- 030, -C30P. -C30M. -C305. -CA0G,
-C30GR2 (IPC),

) CEP21007 Operation and Maintenance Manual, Turboshaft Models 250-C208, -C20R/1.
-C20R2, -C20R4 [TMM)

8 CSP23007 llusiraled Parts Gatalog, Twiboshaft Models 250-C20R, -C20R/1, -C20R/2,
~-C20RM4 1P

(1) 11W2 Dperation and Maintenance Manual, Turboprop Models 250-817. -B178, -B17C,
-B17D, -B17E (OMM).

i Il'l.g'; llustrated Parts Catalog, Turboprop Models 250-817, -B178, -B17C, -B170, -B17E
[IPE),

(12) CEP21008 Operation and Mainterance Manual, Turboprop Modsls 250-B17F, -B17F/1,
-B17F2 (OMM).

(13 CSP2a008 lustated Parts Catalog, Terbopop Models 250-B17F, -B17F1, -B1TF2 (IPC)

April 7. 2004 2500-C20 Sonps CEB-1383

Fevesion 1 25028 Saries CEB-73-2074

March 31, 2008 250-C90 Saries CEB-73-317
250~ 0201 Series GEB-73-4055
250-B17 Series TP CEB-133%

250-B17F Series TP CEB-73-20M1

SAansn P M ce Moo s

Rudls-Riypon Propretary I:I-.-—urr:u;-u.ru;nu Printed Ciopy Fagedoid
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COMMERCIAL ENGINE BULLETIN

L Other Publications Aeoted

(1} C5P24008 Companant Maintenance Manwual (CMM)

M Prerequisites - None

2 ACCOMPLISHMENT INSTRUCTIONS
A Heplage the Fus Pump Assembly (Fef OMM),
i1 Remove the fusl supply lne.
(2] Remove the tuel pump from the engine.

3] Hemowe the fuel contral (Senes Il and IV engine} or high pressure filter (C20R2(SP)) from ald

pump,

{4} Install the tuel contral or high pressure filler to new pump
(8} Forthe 260-CR0RZ(SP) angine, reidenttly the main fusl pump and filler assembly

[23070620)

b} For the 250-C30E sngine, raidentily the main fugl pump and filter assembly (23074707

i5) Install the fuel pump o the engine
(B Install fusl supply line.

(7} Ground run the engina 1o perform functional and leak check

B Hecod comphance with thiz commercial engine bullatin in the applicable section of the engine
logbook, engine assembly (white pages), Par 1], Modification Hecord as applicable with the

following:
250-G20 Series
250-C28 Series
250-C30 Senes
250-C20R Senes
250-B17 Series ™
250-B17F Saries TP
€. Hasis for quaniities & per angine assambly,
Aptl 7, 2004 250-C20 Serles
Revigion 1 250-C28 Series
March 31, 2008 250-C30 Seties
250-C20R Searias
250-B17 Sanes
250-B17F Series

CEB-1383
CEB-73-2074
CEB-73-any
CEB-73-4055
CEB-1335
CEB-73-2031

CEB-1363
CEB-73-2(174
CEB-7a-anr
CEB-T3-4055
TP CEB-1335
TP CEB-73-2031

“2NNA Anlls - FAraes Carmarabinn
Role-Royoo Propnetary Data - Unooniralked Printed Copy

Page 3 of 4
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3 MATERIAL INFORMATION

A Confligurabion Char

oy ory, |1 =

NEW P/l ENG NAME OLD PN ENG | DISPOSITION

2070620 1 Pump Azsambly, Fusl 23074704 1 1.8
23057337

230767268 1 Pump Assambly, Foel 23051881 1 1.2

23074705 1 Fump Assanbly, Fuel 23070456 | 1.2

23074708 1 Pump Assembly, Fuel 23070460 1 1.2

2A0TATUT 1 Pump Assambly. Fiel 23070461 1 1.2
23074704

INSTRUCTIONS/DISPOSITION NOTES
1. New/sxchangs fem
2. Rework al Goodrich authotized repair lacility

3. Reidentity
CUSTOMER SUPPORT
ROLLS-ROYCE
Al T. 2004 280-C20 Saren CEB-1363
Fevision 1 250-C28 Senes CER-T3-2074
March 31, 2008 250-20 Seras CEB-73-3117
250-C20R Series CEB-73-4055
250-817 Seres TP CES-1335

250-B17F Series TP CEB-73-2001

R R W WY Y i P &
Rolle-Reyoe Proprictery Daia - Unconroied Prirted Capy ugp 4 of'4
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GOODRICH

Pump & Engine Control Systems, Inc.
MFP-263/264

SERVICE BULLETIN 73-3

Introduction of New Configuration Pumps to Increase the Pump Service Life

1. Elanning lnfermation:
A. Effectivity:

Modification is applicable to Goodrich Pump & Engine Controf Systems, Ine, (GPECS)
Model MFP-263 Main Fuel Pump Pan Number 113300-03A1 (Rolls Royce Pat Number
23070459) and Model MFP-284 Main Fuel Pump Part Numbers 113310-03A1 (AR Pan
Number 23070460) and 113320-0341 (RR Part Number 23070481). Madification of sarlier
configuration main fusl pumps should be completed in sccordance with previously
approved and published senvics bulleting,

B. Hsason:
To intreduce & new configuration fuel pump incomporating a new materal pump gear
assembly, This changs is belng introduced to increase the pump service lifs, especially in
harsher operating environments,

. Description:

The weork required by this bulletin consists of incorporating & new pump gear assembly.

D. Complisnce:
Complance shall be sccomplished when returned for depot level maintsnance.

E. Approval:
Technical aspects are FAA approved

F. Manpowsr
Al pump modification work is to be pertormed by an authorized GPECE maintenance facil-
Ity
April B, 2004 250-C.20 Saries PMI ID0E2
Hev. 1 January 5, 2006 250-C20R Sarles
250-028 Senes
250-C30 Saries
250-B17 Serias

250-BAVF Seres
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MFP-283/264

73-3

GOODRICH

Pump & Engine Control Systems, Inc.

SERVICE BULLETIN

G Materal - Price and Availabilit:

Pump A Current Unit
Model Part Number | Cuantity Momenclature Price List Avaitabilty
| MFP-263 | 114B69-1 One |Gear Assembly, ]
MFP-263
MFP-264 |  114670-1 One |Gear Assembly, : «
MFP-264
ALL 113268-1 1 Plate, Identification - ‘ |
ALL MS51861-1C 2 Screw, Thread . .
Farming

* Conlact a GPECS sccount manager for prica and availability,

H. |
Reder to MFP-283 and MFP-264-1/-2 Component Mainlenance Manual 73-10-08, latest
revision, for any special looling required 1o complels this bulletin,
I Weight and Balance:
Mone.
o Lo
Mot changed.
K.
Mot applicabbe.
L BRelempoes:
GPECS Model MFP-263 and MFP-284-1/-2 Companant Maintenance Manual 73-10-08,
latest revision
M. Other Publications Affectsd:
Mot applcabla.
April B, 2004 £50-C20 Sanes Pl D022
Rev, 1 Jamuary 5, 2006 250-C20R Serles
750-C28 Sares
250-C30 Series
2650-B17 Sanes
250-B17F Saries
Fage 10af 15

Falis-Royce Propretary Document




GOODRICH

Pump & Engine Control Systems, Inc.

SERVICE BULLETIN
2. Accomplishment nstruetions;

CAUTION: FOLLOW ALL CAUTIONS AND WARNINGS IDENTIFIED IN G 73-10-08,
LATEST REVISION, TD MAXIMIZE SAFETY AND HEALTH,

MFP-263/264

73-3

A. During disassembly in accordance with CMM 73-10-08 instuctions, remiove and discard
the applicable gear sal shawn in Figure 1 or Figure 2. Discardad pans are |o be replaced
wWith the new corresponding part numbers shown in Figure 1 of Figure 2. Record identifica-
tion plate infarmation as some information will be trancferrad to the new identification plate.
This includes any inspection identifiers

B. Inspect and process remaining parts of the pump in accordance with Component Mainte-
nanca Manual 73-10-08 ates ravision,

C. Reassemble with the new parts listed In paragraph 3, Mataria! Infarmation and Flgure 1 or

Flgure 2, and test tha pump, In acconda nce with the Assembly and Test Sections of Compo-
nent Maintenance Manual 73-1 D-08, latest revision,

0. Replace the existing ldontification Plate with a new one reidentifying the pump with the
comesponding Rolis-Royce part number and GPECS part number from the table below
The discarded identification plate should be physically marred or destroyed o prevent ingd-

vertant re-use.
GPECS Rolis-Foyce
Mode! Part Mumiber Fart Number
MFP-263 113300-0441 23074705
MFP-264-1 113310-04 41 23074706
MFP.264.2 113320-04A1 23074707
. 1
Aptil 8, 2004 250-C20 Sarlas PMI 0022
Rav. 1 danuary 5, 2008 260-C20R Seras
250-C:28 Series
250-C30 Seres
260-B17 Series
250-B17F Series

Page 11 of 15
Ruolls-Royee Propristary Docurmand e
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MFP-263/264

73-3

3. Matenal Information;
Tha basis for the following i per the Main Fuel Pump Assembly,

-
GOODRICH

Pump & Engine Contrel Systems, Inc,

SERVICE BULLETIN

ﬂu;!;ilty

Model New Nomanclature Oid Disposition
Fart Number Pait Number
I MFP-263 113300-04A1 Cina Pump, Main Level 113300-03A1 Re-idantify
114669-1 Ona | Gear Assembly 1142471 Replace
MFF-264 1133100441 One | Pump, Main Fus| 113310-03A1 Re-identify
113320-0441 113320-03A1
1146701 One | Gear Assembly 114411-1 Heplace
Al 113268-1 1| Plate, Identification 113268-1 Re-identity
and Raeplace
All MS51861-1C 2 Scréw, Thread MS51861-1C Replaca
Fomming
- —
Aprll 8, 2004 200-C20 Sarles Pl 00z2
Rev. 1 January 5, 2006 250-C20R Series
250-C26 Serles
260-C30 Series
250817 Sarins
Z50-B17F Series
Fage 140l 15

Holls-Royee Proprietary Docurment
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GOODRICH

Pump & Engine Control Systems, Inc.

MFP-263/264

SERVICE BULLETIN 73-3

= e — GEAR ABSEMBLY

DESCARD Part lKumber 1144711
FEFPLACE with Pt Mumibar 11467051

MFP-284-1 Pump Assembly
Figura 2

April B, 2004 250-C20 Sernes

Hev. 1 January & 2006 250-C20R Series
250-C28 Seres
250-C30 Serigs
250-B17 Senes
250-BATF Series

Pl 0022

age 134l 15
Rollz-Royes Proprstary Dosumeant e Lo
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e
GOODRICH

Pump & Engine Control Systems, Inc,

The basis for the following is per the Main Fuel Pump Assemibly.

SERVICE BULLETIN

Model Maw Crumniity MNomenclature Ol Dispasition |
Part Mumbar Parl Number
MFP-263 | 113300-04A1 One | Pump, Main Level 113300-03A1 | Re-identity
1146869-1 One | Gear Assembly 114247-1 Replace
MFP-264 | 113310-04A1 One | Pump, Main Fuel 113310-03A1 | Re-identify
1M 3320-04A1 113320-03A1
1146701 Crne | Gear Assambly 114411-1 Replace
All 11326841 i Plate, identification 113268-1 Re-identify
and Replace
All MS51861-1C 2 Serew, Thresd MS51B61-1C Heplacs
Forming
Aprii 8, 2004 250-CH) Sarias Ph 12022
Hew. 1 Januany &, 2006 250-CA0R Series
250-C28 Series
250-C30 Serjes
260-B17 Sares
250-B17F Series
Page 14 of 15

Aolls-Reyee Preprictary Desumant
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GOODRICH

Pump & Engine Control Systems, Inc.
MFP-263/264

SERVICE BULLETIN 73-3

LIMITED DISTRIBUTION TO AUTHORIZED PERSONS ONLY

The information and designs contained in this document are propnatary to Goodnch Corpora-
tian, Goodrich Pump & Engine Control Systems, Inc

This document is protected under all perinent domestic and intermational intellectual property
provisions. £ Goodrich Corporation U.S.A. 2004.

April 8, 2004 250-C20 Series PhL D022
Hov. 1 January &, 2006 250-C20R Series

250-C28 Sanes

250-C30 Series

250-B17 Saries
250-B17F Saras

Fage 150l 15
Rolls-Royee Proprigtany Dooumant
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