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1.0 Project Overview

It has been recently reported that the

Page 3

B <ngine on NN had been

manually shut down due to failure of the hydraulic pump drive shaft bearings on the MTU
8V396 TE34 engine. The failed bearing subsequently damaged the gear train on the
engine and potentially other engine components.

The engine has been shut down and isolated for further investigation.

This project aimed
by overhauling the engine at Bartech.

B <ngine details:
Installation: [ AR

Equipment: MTU 8V396

Serial Number: ||

Speed: 1800

Tag No: |

to bring the engine and subsequent pump back into operation

Overall Length
Overall Width
Overall Height

approx. 2133 mm
approx. 1522 mm
approx. 1526 mm

Mobi

“Industrial
Lubricants

Crankshaft Height (from oil pan)
Weight

mooOw>

approx. 475 mm
approx. 3170kg
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2.0 Stage 1: Mobilisation & dismantle.

The below actions were carried out on the platform by 2 Bartech engineers. At the same
time as the dismantle the engineers started to carry out a visual root cause analysis of

any obvious causes for the engine issues relating to the assemblies , they took off the
engine and the initial overview of the complete e ngine.

Also for part of the RCA , the engineers reviewed the current maintenance reports,
overhaul reports, running logs and oil analysis reports. This will be shown in the history log
appendix.

Work carried out:

1) Remove any auxiliary equipment
2) Remove exhaust manifolds
3) Remove turbochargers

4) Remove expansion tank, which is located above plate cooler

5) Remove plate cooler inspecting oll holes

6) Dismantle plate cooler, inspecting each plate for debris

7) Remove all coolant pipework and thermostats and inspe ctall bores

8) Fuel filter assembly to be removed and dismantled
9) All Fuel pipes to be removed and dismantled
10) Remove air flaps and Air Inlet pipework bores to be checked for cleanliness

All assemblies and crankcase were wrapped, protected and sent back to Bartech
Workshop.
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2.1 Engineers Report

Client:

Installation:

Date:

BME Job No.

Report No.

Bartech Engineer

Engine Type MTU 8v396TE34 (Fire Pump [

Equipment Serial Numbers

Engine Hours 1149hrs (from control panel)

Survey engine to advise on  the best method
or return to service following gear train
bearing failure.

Reason & Description of
Planned Work scope:
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Introduction

Bartech was invited to attend || ||| ||} 'atform following the failure of the
hydraulic pump drive shaft bearings on the MTU 8V396 TE34 engine. The purpose of the
visit was to discuss the options available for repairing the engine.

Work Carried Out

Upon arrival on the platform, the hydraulic pump, drive housing and shaft had already
been removed by the platform staff. It was immediately apparent that a catastrophic
failure had occurred. Fortunately, there was someone in the engine module at the time
and the emergency stop was activated. Had th e engine been allowed to continue
running, the damage could have been much more serious. This illustrates the

importance of having personnel present in the module during any engine test run.

When the engine was inspected, the inner bearing in the crankcas e was found to be
missing half its inner race (Figure 1) and the outer bearing had disappeared completely.

.
e

Figure 1 Inner bearing race damage Figure 2 Ball bearing shaped hole in gear tooth

The bearing that failed is a brass caged high -speed bearing. It is spinning at 2790rpm

when the engine is turning at 1800rpm (as a comparison, the average car would be

travelling at approx 210mph if its wheels were turning at 2790rpm). At present we do not

know the reason for bearing failure. The bearing may have failed by itself or due to

ingestion of debris from elsewhere in the geartrain or engine. We would not know this until

the engine is dismantled. Alternatively, the problem could be with the hydraul ic pump as
its input shaft did appear to be slightly bent. However, the pump shaft was free to turn.

For a comprehensive RCA on the engine , it would need to be dismantled and inspected
methodically in a clean environment to prevent any contaminants from a ffecting the
results.
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There was also damage to the teeth on the drive shaft which appeared as though a ball
bearing had passed right through it (Figure 2). Damage was also found to the idler gear
teeth and the crankcase (Figure 3). There was also evidence of metal filings and rubber
residue (from the rubber drive coupling) around the outside of the crankcase (Figure 4).
Platform staff had cut open  the olil filters and found evidence of swarf inside. To get to the
filters, engine oil must first pass through the oil pump and the oil cooler so both these
components will be contaminated. Both these items will require completely dismantling,
cleaning, me asuring and refurbishment. The swarf could have passed into the oil galleries
and could have affected the engine lubrication system and the integrity of the crankshatft,
main bearings, big ends, etc.

Repair of this kind of damage is not straightforward. To change this idler gear, the
crankshaft has to be removed which also requires removal of the sump, cylinder heads
and pistons. Normally, to remove the crankshaft from an engine, it is turned upside down
and the crankshatft is then lifted out of the crankcas e.

Whilst onboard, discussions were held with various platform personnel and with e

. who is the onshore Senior Lifting Engineer for i} He was onboard to review
methods for repair or extraction of the engine and what lifting equipment may be
required.

Figure 3 Damage to idler teeth and crankcase Figure 4 Swarf around hole in  crankcase

Any repair decision must take into account the current location of the engine within the

platform. The engine is located on the cellar deck level of the platfo rm in the module next
to C3 leg. Therefore, the engine module does not have an outside wall. Also, there is no
access hatch in the roof of the module, but there is a hatch through to next door (Figure 5

& 6) in C3 leg. This hatch is a couple of inches too narrow to accommodate the complete
engine so the exhaust manifolds would have to be removed for it to fit through. There is

then a hatch in the roof of C3 leg. This hatch was utilised when the original engine was

removed and replaced with the current MTU. This engine location is typical of many
platforms where it is not a straightforward task to remove the engine.
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4
»
rear (arrowed)

Figure 6 Laydown area other side of hatch (drive shaft
arrowed)

Figure 5 View of engine showing hatch at

Following on from the survey, t hree options were formulated:

Option 1 : Repair in situ. The engine would be raised on a set of fabricated legs. These
legs would be bolted to the engine feet and the bed frame. This would then give
sufficient room under the engine to remove the sump and | ower the crankshaft from
underneath the engine.

Option 2: Move the engine next door into C3 leg. Next to the leg is a small laydown area

which would be just about large enough to work on the engine. The floor would have to

be scaffolded as the driveshaft from the engine to the gearbox runs across this floor,

approx 12§ above the floor. There are also 3 sets
were fitted to aid the removal of the previous engine. These would be utilised to lift and

turn the engine although they would need to be appropriately certified before use.

Option3: Remove the engine completely and ship onshor
premises.

After internal discussions in Bartech, and discussions with . the three options were
considered and the following conclusions were reached:

Option 1. This option was discounted as the least desirable due to the space constraints
within the module and the added dangers of working under an engine and lowering the
crankshaft. Lowering a crank (or any other heavy object) from a bolted position is
inherently more dangerous than lifting as you do not have the opportunity to gauge the
strain on the slings as the slack is taken up. Also, if something goes wrong, the object can
only go down towards the floor potentially causing further damage.
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All top end assemblies would require removal so that the pistons and connecting rods
could be extracted leaving the bare crank. Special blocks would be required to mate with
the main bearing journals on the crank (whilst also avoiding the crankpins).

Carrying out any repair onboard the platform carries a certain amount of risk. At present,
we do not know the extent of any damage to the gear train or crankcase. We also do not
know what caused the hydraulic pump shaft bearing to fail, whether the bearing failed by

itself or whether some debris came from elsewhere in the engine and caused the bearing
to fail is unclear.

Other damage may be present to the geartrain and/or crankcas e which may require that
option 1 turns into option 3.

In addition, facilities onboard the platform are very limited for cleaning of engine parts
and manufacturing of parts or tooling that may become necessary during the repair. We
know that the oil filte rs, oil pump and oil cooler will have been contaminated with swarf
laden oil. Space for storage of the assemblies and parts removed from the engine is also
restricted. There is also the danger that parts may be damaged or lost.

Option 2: This option was ¢ onsidered to be preferable to Option 1 as it would enable the
crankcase to be turned over for crankshaft removal. However, all the caveats covered in
Option 1 concerning parts cleaning, space etc apply equally to Option 2. Also, once the
engine is in C3 le g module, it is halfway to being completely removed from the platform.

Option 3. This option is considered the best option from an engine integrity point of view.

BartechEs workshop has a fully equipped machine s
manufactur e of items as required. We also have access to oxy -acetylene equipment, a full

suite of measuring devices and a 40  -ton hydraulic press. In addition, we have plenty of

room, in a clean environment, to arrange all items removed from the engine in a

structure d fashion to avoid both loss and damage.

Repair at BartechEs fully equipped workshop woul d
apparent much easier to deal with. Once repairs are completed, the engine can then be
bench tested to ensure it is working as it should.

It is recognised that removal of the engine from the platform would involve extensive
fabrication and construction work but it is felt that this negative is offset by the advantages

of repairs being carried out in a quality -controlled workshop env  ironment followed by a
measured engine test.

Recommendations

Bartech would recommend that Option 3 is carried out.
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Root Cause Analysis (RCA) Report

 Client: | NS Job No: |
Installation: Platform Date: _

Project title: MTU 8V396TE34 roller bearing failure

Event description

An engine test was carried out on the platform and partway through the testing, sparks

were observed coming from the area of the hydraulic pump motor. It was evident at this
point part that part of the engine may have come loose or been dislodged and would

require further investigation. The platform reported that the module cooling fan had

stopped working, so the engine was shut down manually and isolated for a closer
inspection. The following was identified and reported:
1 There was teeth damage to the internal gear train.

1 The platform had reported that there had been a complete failure of drive gear

ball -type bearings and seals.
9 The rubber coupling from the engine drive hydraulic fan pump had disintegrated.
1 The hydraulic pump shaft was bent on the pump side of the engine.

Timeline leading up to the event

Sequence of Events

A copy of the | cLogbook has been issued dating back
to [l This showed a comprehensive sequence of events leading

up to the failure. The main points of focus had been highlighted in the
eLogbook. A summary of these events are shown below:

13/05/18 - The engine coolant started to overflow from being too hot from an issue
on the seawater circuit.

18/05/18 - | ltwas noted the exhaust/ lube oil temperatures were over temperature,
causing the plate pack vapour vent to lift, suspecting cooling water
circulation problems.

20/05/18 - A test was carried out on the engine and partway through the engine
testing, sparks were observed coming from the area of the hydraulic
pump motor emanating from the engine side. It was evident at this
point part that part of the engine may have come loose or been
dislodged and would require further investigation. The module cooling
fan had stopped working. At this point , the engine was shut down
manually and isolated for inspection.
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Investigative Team Methods Used

Engine Dismantle e visual inspection
highlighting any potential issues

Detailed inspection

5 WHY Methodology

Findings

The engine arrived at the Bartech workshopon [} and was offloaded from the
delivery vehicle around 08.00. The engine was transported into the workshop (Figure 1) to

allow the dismantling process to begin. The Bartech team of engineers visually inspe cted
the engine to highlight any potential causes of engine failure. The 5 WHY Methodology

would be used as issues were highlighted and throughout the inspection process.

commenced
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Engine Dismantle

1. The engine was barred over one complete revolution successfully, which eliminated

any mechanical faults internally relating to the movement of the crankshatt.

2. Fuel pipes removed é ok

3. Fuel lift pump was removed and this rotated as expected . It was highlighted that
some of the bolts holding the lift pump to the engine were loose.

4. It was highlighted the intercooler had excessive amounts of carbon (Figure 2)

[ S sy " o e

L, TV RSN
Figure 2: Showing excessing carbon build
up on Intercooler

Figure 3: Small sections of bearing were
found on fuel lift pump adaptor

5. Top rocker cover removed  éok
6. Injectors removed é ok

7. Plate cooler removed
8
9

Intercooler removed, air flaps appear to be working é ok
Removed coolant pipework & ok

10. Fuel lift pump adaptor cover was removed € small sections from a bearing were
found on the back of adaptor housing from the bearing failure. (Figure 3)

11. Fuel pump was removed e ok

12. Intermediate covers where removed € some of the cap screws appeared to be
corroded, making it difficult for the capscrews to be removed € it was evident that
these have been affected by water being present on the engine at some stage.

13. Rocker gear removed e ok

14. Pushrods removed e ok

15. Removed gear train top cover e ok

16. Removed air inlet manifolds & O rings were still soft

17. Remaining fluids were drained from internal galleries

18. Removed fuel filter housing assembly e ok

19. Cylinder heads removed  é ok

20. Starter motor remo ved € gear teeth ok

21.
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22. Upon the first visual inspection of the liners, scoring was identified. Figure 4
represents the condition of each liner. A4 and B4 have significant scoring marks
which can be felt with a  finger. Th e other liners are showing signs of wear on the
same positions relative to that bank but are not as significant as A4 and B4. A
comprehensive inspection will be carried out after Engine dismantle. At this stage it
is not believed this is related  to the bearing failure, however , it is recommended
that this is investigated to determine the cause.

Figure 4: Representing the condition of each liner after the cylinder heads were removed
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Figure 5. Sump

23. Sump removed é debris was found in the sump; the debris contained pieces of roller
bearing and gear teeth (figures 5 &

6).

0 ; Ee _——

Figure 6. Showing debris in sump

24. Removed water pump drive gear - ok
25. Removed bearing housing € ok
26. Removed flywheel é ok
27. Removed oil filter housing & ok
28. Removed oil cooler é ok
29. Removed drive end cover  é ok
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30. The piston and connecting rods were removed and labelled appropriately. A

thorough inspection would take place once the items are cleaned.
31. Liners removed

At this stage, there stildl wasnEt cl ear evidegnce
failed. A decision was made to take a closer visual inspection of the hydraulic fan drive
assembly. The drive assembly was laid out on to the bench (Figure 7). At this stage, we

carried out the 5 WHY Methodology inspecting the types of scenarios that would cause
the bearing to fail.

Hydraulic pump

Rubber coupling between the engine and the
hydraulic pump. The rubber coupling is in multiple
pieces, the fixing bolts had been destroyed

The adaptor that is fitted to the engine drive shaft

using Hydraulic equipment and bolted to the
rub ber coupling

Bearing housing. The bearing in this housing is a

roller type bearing, this had been destroyed from
the failure

Driveshaft

Rear bearing housing

i

Figure 7. Drive assembly
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5 WHY Methodology 18/07/18

The 5 Why Methodology was carried out whilst inspecting the hydraulic pump driving
arrangement (See Appendix 2). Detailed Pictures of some of the items are shown
below.

i

Figure 9: Driveshaft for hydraulic pump showing
damage to the teeth

Figure 11: Damaged rubber coupling, drive coupling (Left)
shows a broken bolt still in situ

Figure 10: Damaged front
bearing housing

H.

Figure 12: Hydraulic pump, the spline
staff has been bent in the failure.

."
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Identification of Root Cause

After carrying out the RCA procedure using 5 Why methodology and inspection of the
failed components, Bartech concluded that the root cause of failure pointed towards the
Centa -flex rubber coupling. The rubber coupling had failed with the rubber section

co llapsing. This had caused the rubber segments to become jammed in the bearing
housing. The bearing housing acts as the guard for the driving shafts which has minimal
clearance around the driving shaft. The rubber becoming jammed had caused the bolts
to she ar. This had put an uneven load onto the bearing which had then caused the
bearing to fail. The front bearing (which is a roller type bearing), had disintegrated forcing
the roller bearings and broken pieces into the gear train. This has subsequently appli ed
pressure to the drive shaft forcing it out of alignment caused the rear bearing to fail. The
ball type and roller type bearings from the failed bearings had entered the gear train,
damaging the teeth on multiple gears.

Bartech will provide a full inspe  ction document indicating the damaged gears.

Corrective Action

Once the engine has been dismantled. Bartech will provide a comprehensive inspection
of all items from the engine. An inspection report will be provided detailing the
measurements and condition on engine components highlighting which items should be
replaced.

During the engine reassembly process, further inspections will be carried out where

measurements and test for conformity will be undertaken. Alignments will also be checked
and final assembly of the engine will be carried out to OEM specification processes and
measurements.

Recommendation

Bartech recommends that the maintenance schedule for this engine is reviewed. Annual
inspections are recommended to ensure this type of failure is prevented in the future.
Bartech is happy to recommend and provide assistance with providing details and
recommendations for future PPM on this engine.
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Bartech Job number reference: _ Engine type: MTU 8V 396 TE.34 Produced by: Luke Miller (Project support engineer) Page 19 Appendix 2

 Client: | NN Platform: | Date: I 3.0 5 Whys
The Problem WHY 1 WHY 2 WHY 3

WHY 4

WHY 5

Result

Action

Damaged gear
train

Bearing failure

Potentially overloaded

Rubber coupling
failure between the
engine and hydraulic
pump

Perished coupling or
misalignment

Extended periods
between maintenance

Extended periods between
maintenance periods
have left any issues
unidentified

Review maintenance
schedules

Damaged gear
train

Bearing failure

Water ingress

oil seal failed

Beyond service life

These al h heem E
changed during a
periodic maintenance

schedule

A corroded bearing would
cause a bearing failure.
There is no evidence that
the oil seal failed

Review Maintenance
schedule

Damaged gear
train

Bearing failure

Debris in oil

The Bearings are not oil -
fed, they rely on
lubrication from oil on the
gear train (splash fed).
There is no evidence of
any major debris in the oll
system

No action

Damaged gear
train

Bearing failure

Beyond service life

The engine has not
performed many hours
during service life,
therefore it is unlikely the
bearing is beyond the
service life

No action

Mobil Ingustrial - rer. +44 (0) 1206 791552
Fax: +44 (0) 1206 225241
Email: info@bartechmarine.com
Web: www.bartechmarine.com

Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.

Vat No: GB 4635797 08
Company No: 02154196
Registered Office:

Unit D E & F, Chandlers Row,
Colchester, Essex, CO1 2HG

FPAL Verify
@ d? ........
(OHSAS 18001 V
Registered UKAS
MAAGEMENT
ST

Verified


mailto:info@bartechmarine.com
http://www.bartechmarine.com/

Engi n eReporE

g r (Bme057 / Issue 3)
l te c h Providing safety through mechanical excellence

Client: -

Installation: I
Date: s

BME Job No. ]

Report No. ]
Bartech Engineer I

Engine Type MTU 396 8V

Equipment Serial Numbers

Reason & Description of Dismantle and inspect engine prior to overhaul
Planned Work scope: and rebuild.
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Introduction

Engine Type: MTU 8V 396
Platform:
Engine Serial No.:

The above engine had been removed from the platform and arrived at Bartech attached
to the bed frame. The turbochargers and manifolds had been removed along with the
auxiliary pipework and exhaust. On initial inspection (figure 1), the engine appeared to be

in good condition. There were n 0 major defects or damage sustained apart from the
visual parts of the gear train which had sustained damage. Details of the gear train

damage are contained in a separate report

Work Carried Out

The engine was barred over for one rotation to check for any tight spots or rotation
restrictions, (Figure 2) and none was evident. All auxiliary components were removed to
allow access to the main engine block. This included the starter motor, oil cooler,
thermostatic housing and water pump.

¥ AR

Figure 1. Engine onarrivalto  the workhop Figufe 2. Bared over for one rotation

The valve covers were removed, and the valve operating gear was visually checked, all
appeared to be ok. The charge air cooler had evidence of contamination which could
have been caused by dirty filters or leaking exhaust gases being drawn into the cooler.

The valve operating equipment was removed and placed to one side. The air manifolds

were removed along with the seawater coole r. We noted the cooler plate measurements
and spacers were loose between the clamping plates.
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The rocker covers and rocker gear were remove d, allowing access to the injectors which
were then extracted (Figure 3). The cylinder heads were removed on both A and B bank
(Figure 4). No major faults were found on the cylinder heads upon initial inspection. These
will be dismantled and inspected late r in the overhaul process.

Figure 3. Removal of injector Figure 4. Cylinder heads being removed

The covers at the free end of the engine were removed to gain as much access to the
gear train as possible. It was noted that several gears have sustained ¢ hipped and
damaged teeth as a result of the failure. (See gear train report ).

Once the intercooler was removed and lifted from the main engine block, the pistons and

the big end bearing caps were removed. The pistons were then extracted from the top of

the engine block. Upon inspection of t hle & y4l ionnd eerA
bankE were out of ovality tolerance and would req
horizontal scoring was found on the majority of the liners. We expect to be able to hone

the liners. (Figures 7 & 8).

Figure 5. Liners out of ovality Figure 6. Measuring of the  ovality
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The piston liners were removed from the main crankcase to reveal the cooling jacket
passage.

Figure 7. Honing of liners - Figure 8. Honed liners

The crankshaft was rotated so A bank, No. 1 piston was at Top Dead Centre before the
fuel injection pump was split from its timing gears. This allowed the fuel injection pump to
be lifted clear of the crankcase. A full report on the strip and testing of this pump will be
conducted later as part oft  he engine repair process. The flywheel was then marked for
identification purposes before being removed from the crankshaft (Figure 8).

The cylinder block was rotated 180° to facilitate the removal of the flywheel housing, shaft
seal, seal carrier, groove d ball bearing and bearing retaining plate (Figure 9).

s

5 | > %. PR —
Figure 8. Flywheel marked and removed Figure 9. Cylinder block rotated  180°
The crankshaft bearing caps were marked with identification numbers relating to their
position and orientation  before removal (Figure 10).
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The shell bearings were inspected, and slight wear marks were identified. However, there
was no excessive wear to these items.

The crankshaft was elevated and gently lifted clear from the casing. The camshaft and
intermediate gear trains were split from their drive components and removed from the
gear housing. This allowed the camshafts to be removed.

The crankshaft bearing cap retaining studs were also removed to allow for accurate
measurements again st the manufacturer 's tolerances. The bare crankcase was
chemically cleaned before the necessary measurements could be conducted (Figure
11).

-l

Figure 10. Bearing caps marked Figure 11. Crankcase chemically cleaned

Recommendations

A full ro ot cau se anal ysis will be carried out alongside the engine overhaul.
All of the engine components will be fully dismantled, cleaned, inspected and tested prior
to the rebuild of the reconditioned engine.
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Page 25

4.1 Cylinder Heads

Client:

Installation:

Date:

BME Job No.

Report No.

Bartech Engineer

Engine Type MTU 396 8V

Equipment Serial Numbers

Reason & Description of Dismantle, clean, inspect, rebuild and test
Planned Work scope: cylinder heads.
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Introduction

Engine Type: MTU 8V 396
Platform:
Engine Serial No.:

The cylinder heads were dismantled, pressure tested, cleaned and inspected before
standard replacement items were fitted. Crack detection was carried out by Magnetic
Particle Inspection (MPI) before final pressure and vacuu m testing is conducted.

Work Carried Out

The cylinder heads were removed from the main engine block and an initial visual
inspection was carried out. There was no obvious damage or defects found to the
castings.

After removal from the engine, each cylinder head was etched with a unigue individual
serial number to aid in future  identification.

The valve springs were compressed using a hydraulic press, and the collets and valve

spring retainer was dismantled. This allowed for the outer and inner spri ngs and the valve
rotator to be removed (Figure 1). The valve stem seals were displaced from the valve

guides and the valves were etched with an identification number. These were then

removed from the cylinder head (Figure 2).

.

valve springs ] | Figure 2. Val

Figure 1. Removal of ves ready for removal

Upon removal of the valves, it was evident that carbon deposits had built up inside the
exhaust ports and on the exhaust valve stems. An initial pressure test was conducted on
the cylinder head coolant jackets t o confirm the integrity of the casting
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The castings were pressurised to 60 PSI and held for 20 minutes. No leaks or pressure drops
were recorded.

The cylinder heads were chemically cleaned to remove any paint and carbon deposits.
Upon completion, the injector sleeves, valve guides and plugs were removed for re -
tapping of all threads (Figure 3).

Further visual inspection was conducted to confirm that each unit was now in good
condition and undamaged. No faults were found.

To ensure that no cracks had developed within the head castings, a Magnetic Particle

Inspection (MPI) was carried out (Figure 4). The combustion faces were also measured

with the use of a straight edge a  nd feeler gauges to ensure that no warping had

occurred and that these were within the manufactul
recorded during this process (see attached test sheet). It was noted that the valve seats

were sitting below the recommended depth by MTU (Figure 5) and for this reason , they

will be replaced.

It was found that the valve guides on three of the cylinder heads had cracks on the tops
which run down the sides (Figure 6). These will be replaced during the rebuild.

Figure 4. MPI crack te

: el L SNE A
Figure 3. Rem oval of valve seats sting of all heads
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Figure 5. Valve seat depths

Rebuild

As per standard procedure, the injector sleeves, valve guides and plugs were all replaced
and torqued to the OEM specifications. To ensure an airtight seal, the valve seats were
replaced and reground (Figure 7).

A final pressure test was carried out at a pressure of 60 PSI for 1 hour. No leaks or
pressure drops were detected, confirming the integr ity of the coolant seals and casting
(see attached test sheet).

Clal 19 %

Figure 7. Sleeves, éuides & plus replaced

Figure 8. Valve guide bore  measured

The valve springs were cleaned and each spring length was measured. The valves
were also cleaned and their se  aling face, stem diameter and stem shaft straightness
were also measured.
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The valve depth was measured and the valve guide bores (Figure 8) to confirm the

required clearance was achieved in relation to the combustion face when the val ves are

in the closed position. All were found to be withi
tolerances. The valves and seats were then lapped to create a good seal (Figures 9 & 10.)

A vacuum test conducted on both the inlet and outlet ports confirmed a sati sfactory seal.

The inlet valve guides were fitted with valve seals before the valve rotators and springs
were located and compressed under a hydraulic press. This allowed the valve retainers
and collets to be attached before a final vacuum test confirmed a satisfactory valve seal.

Figure 9. Valves and seats Figure 10. Valves and seats

The cylinder head external faces were painted and all internal faces were sprayed with a
rust inhibitor spray to prevent future corrosion.

9

Figurell. Fitted heads Figure 12. Cylinder Heads refitted
1" Industrial . Vat No: GB 4635797 08
MObI Lubricants Tel: +44 (0) 1206 791552 Company No: 02154196 &

Fax: +44 (0) 1206 225241 Registered Office: 1509001 15014001

Email: info@bartechmarine.com et |
X K N Registered UKAS Registered UKAS Registered UKAS
Web: www.bartechmarine.com Unit D E & F, Chandlers Row, [T | i Envionmental [ [RESREAS Health & Saety |V
: . . Management 5 Management 5 Management =
Colchester, Essex, CO1 2HG _ ’ - -
Lapline Ltd tradin g as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.



mailto:info@bartechmarine.com
http://www.bartechmarine.com/

_— s Engi n eReporE
( (Bme 057/ Issue  3)
a rtec h Providing safety through mechanical excellence

The rocker gear was dismantled separately from the cylinder heads and laid out on a
workbench (Figures 13 & 14.) All the rocker gear was then visually inspected before being
crack detected and measur  ed (Figure 15.)

Figure 15. Crack detected and measured Figure 16. Rocker Gear fitted to  heads

The rocker gear was then fitted back to the completed cylinder heads (Figure 16.)
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Page 31
General
Date ] Cylinder Head P/N 5550105141
JobNo. | NN Engine [
No. Of Cylinders 8

Fill in below as appropriate i.e. if the engine is not a V configuration where there is no A or B bank (e.g. Inline
engine) fill out first table and complete table for the relevant amount of cylinders only.

For clarity please appropriate  tick box Inlet 0.35 t0 0.6 mm
Ext-0.15to + 0.1mm

V Engine In € line Engine

Additional Note: If you are only overhauling for example a couple of heads, although a full set would be 12
pl ease

u
requestgd or something of this nature.

Measurements -A Bank GGBefore dismantling
Cylinder No. 1 2 3 4 5 6 7 8
Nominal | BMETestsN | 2852 | 2853 | 2854 | 2855
Valve Min: Inlet A
Stem Max: Inlet B
Diameter Vi Exhaust A
Max: Exhaust B
Inlet A
Va_lve Min: Inlet B
Guide Max: Exhaust A
Bore
Exhaust B
Inlet A .69 .73 .64 .66
Depth Of Valve Head Inlet B 7 71 .65 715
Below Cyl Head Face Exhaust A 145 .168 .165 .140
Exhaust B .18 .149 .155 .120
Inlet Inner A
Inlet Inner B
Inlet Outer A
Valve Springs (Free Inlet Outer B
Length) Exh Inner A
Exh Inner B
Exh Outer A
Exh Outer B
Mobil [ngustrial  Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
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Page 32
Measurements - B Bank
Cylinder No. 1 2 3 4 5 6 7 8
Nominal | BME Test SN 2856 | 2857 | 2858 | 2859
Valve Min: Inlet A
Stem Max: Inlet B
Diameter Vin Exhaust A
Max: Exhaust B
Inlet A
Va_lve Min: Inlet B
Guide Max: Exhaust A
Bore
Exhaust B
Inlet A .685 .665 635 .70
Depth Of Valve Head Inlet B .66 .67 .63 .605
Below Cyl Head Face Exhaust A .10 .098 .068 .158
Exhaust B A2 .18 .0030 .120
Inlet Inner A
Inlet Inner B
Inlet Outer A
Valve Springs (Free Inlet Outer B
Length) Exh Inner A
Exh Inner B
Exh Outer A
Exh Outer B
Engineer

Comments from Measuring Procedure

In-House Crack Detection Using Dye  Penetrant Method
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Page 33
General
Date ] Cylinder Head P/N 5550105141
Job No. [ ] Engine MTU 8V396
No. Of Cylinders 8

Fill in below as appropriate i.e. if the engine is not a V configuration where there is no A or B bank (e.g. Inline
engine) fill out first table and complete table for the relevant amount of cylinders only.

For clarity please appropriate  tick box Inlet 0.35 t0 0.6 mm
Ext-0.15to + 0.1mm

V Engine Inline Engine

Additional Note: If you are only overhauling , for example, a couple of heads, although a full set would be 12
please use the note box at the bottom of this form to state
requestgd or something of this nature.

Measurements -A Bank GGBefore dismantling
Cylinder N o. 1 2 3 4 5 6 7 8
Nominal | BMETestsiN | 2852 | 2853 | 2854 | 2855
Valve Min: Inlet A .55 .50
Stem Max: Inlet B
Diameter Vi Exhaust A
Max: Exhaust B
Inlet A
Va_lve Min: Inlet B
Guide Max: Exhaust A
Bore
Exhaust B
Inlet A .55 .40 42 48
Depth Of Valve Head Inlet B .50 45 .55 .38
Below Cyl Head Face Exhaust A .00 .00 14 .02
Exhaust B .10 .10 .10 .10
Inlet Inner A
Inlet Inner B
Inlet Outer A
Valve Springs (Free Inlet Outer B
Length) Exh Inner A
Exh Inner B
Exh Outer A
Exh Outer B
Mobil [ngustrial  Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
Fax: +44 (0) 1206 225241 Company No: 02154196
Email: info@bartechmarine.com Registered Office:

M. Web: www.bartechmarine.com Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Page 34
Measurements - B Bank
Cylinder No. 1 2 3 4 5 6 7 8
Nominal | BME Test SN 2856 | 2857 | 2858 | 2859
Valve Min: Inlet A
Stem Max: Inlet B
Diameter Vin Exhaust A
Max: Exhaust B
Inlet A
Va_lve Min: Inlet B
Guide Max: Exhaust A
Bore
Exhaust B
Inlet A 42 .60 42 A1
Depth Of Valve Head Inlet B 55 51 4 A4
Below Cyl Head Face Exhaust A 13 .08 .04 .06
Exhaust B A2 12 .10 .15
Inlet Inner A
Inlet Inner B
Inlet Outer A
Valve Springs (Free Inlet Outer B
Length) Exh Inner A
Exh Inner B
Exh Outer A
Exh Outer B
Engineer

Comments from Measuring Procedure

All inlet and exhausts vacuum testeefore dismantling all passed

In-House Crack Detection Using Dye Penetrant  Method

2| Industrial . .
Mobll Industrial,  Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
v Fax: +44 (0) 1206 225241 Company No: 02154196

Email: info@bartechmarine.com Registered Office:

M. Web: www.bartechmarine.com Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Page 35
Date e Cylinder Head P/N
Job No. e Engine MTU 396 8V
Engineer s No. Of Cylinders 8
Measurements -e AE BanlGea¥al v e
Cylinder No / Location Al A2 A3 A4 A5 A6
BME Test S/N (If applicable)
Inlet New Upper Max Limit: AA 1.1028 1.1027 1.1028 1.1027
Lg\fer Limit 1.1032 1.1032 1.1031 1.1034 | 1.1030
Bush New Lower 1.1024 BB 1.1030 1.1028 1.1032 1.1028
Limit 1.1042 1.1038 1.1042 1.1037
Exhaust New Upper Max Limit: AA 1.1028 1.1028 1.1028 1.1027
Le\"’/‘grs Limit 1.1032 1.1037 1.1039 1.1034 | 1.1038
Bush New Lower 1.1024 BB 1.1028 1.1028 1.1028 1.1027
Limit 1.1033 1.1033 1.1032 1.1032
Cylinder No / Location 1 2 3 4 5 6
Inlet New Upper Limit 1.1009 1.1009 1.1010 1.1008
Fulcrum 1.1016 1.1008 1.1009 1.1009 1.1009
Shaft Exhaust New Lower Limit 1.1010 1.1009 1.1010 1.1009
1.1007 1.1008 1.1008 1.1009 1.1010
Measurements -e BE Banlkeaval ve
Cylinder No / Location R1 R2 R3 R4 R5 R6
BME Test S/N (If applicable)
New Upper 1.1028 1.1027 1.1028 1.1027
L'“iftr Limit l'_\l"::ﬁ AA 11033 | 11031 | 1.1033 | 1.1030
Bisf] New Lower ' g 11036 | 1.1028 | 1.1032 | 1.1032
Limit 1.1042 1.1036 1.1042 1.1040
New Upper ) 1.1028 1.1029 1.1028 1.1027
E’L‘h\"’/‘“rst Limit I'_\I/':]‘ﬁ AA 11036 | 1.1037 | 1.1037 | 1.1036
B‘Z; New Lower ' BE 11027 | 1.1028 | 1.1028 | 1.1028
Limit 1.1034 1.1034 1.1033 1.1034
Cylinder No / Location 1 2 3 4 5 6
Inlet New Upper Limit 1.1010 1.1009 1.1010 1.1008
Fulcrum 1.1009 1.1008 1.1010 1.1009
Shaft Exhaust New Lower Limit 1.1008 1.1010 1.1008 1.1008
u 1.1010 1.1008 1.1010 1.1008
gl Industrial 14 144 () 1206 791552 Vat No: GB 4635797 08
MObI Lubricants - +44 (0) 1206 225241 Company No: 02154196
Email: info@bartechmarine.com Registered Office:

M. Web: www.bartechmarine.com Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Client: -

Installation: I
Date: s

BME Job No. ]

Report No. I
Bartech Engineer I

Engine Type MTU 8V 396

Equipment Serial Numbers

Reason & Description of Fully dismantle, inspect and report on the
Planned Work scope: condition of the engine crankcase & sump.
7 Industrial . Vat No: GB 4635797 08
MObII Lubl:lcalnfs Tel: +44 (0) 1206 791552 Company No: 02154196

Fax: +44 (0) 1206 225241
Email: info@bartechmarine.com
Web: www.bartechmarine.com

: @
V 150 14001
UKAS Registered
M

ANAGEMINT WY
NAGEME Environmental RS
Management

Registered Office: 1509001
Unit D E & F, Chandlers Row, n
Colchester, Essex, CO1 2HG

Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Introduction

Engine Type: MTU 8V 396
Platform:
Engine Serial No.:

As part of the complete engine overhaul, the crankcase required full dismantling,
cleaning and inspecting.

Upon initial inspection, the crankcase appeared to be in good condition, with no major
signs of external damage sustained.

Work Carried Out

The crankcase was chemically cleaned and the crankshaft bearing caps were crack
tested via Magnetic Particle Inspection (MPI). This was to confirm that no cracks had
developed within the casting faces, bearing recesses or stress points (Figure 1).

The cranksh aft bearing cap studs were individually marked and removed from the
crankcase. These were cleaned, inspected for thread damage and measured to confirm
correct length and straightness. They were then inserted into the casing body to the
manuf act ur diedhaghtameat in position using high strength retaining
compound (Figure 2).

| X3 .
Figure 1. MPI Crack testing on all faces Figure 2. Studs reset to specified length

The bearing surfaces of the casing and bearing caps were thoroughly cleaned before
bei ng mated together and torqued down in the specified order and tightness. This was
conducted with the bearing shells fitted. Internal measurements were also taken at
specific locations within the bearing housing. This procedure was repeated with the
bearing shells in place (Figures 3 & 4).

£ 'Industrial Vat No: GB 4635797 08
M°b| Tel: +44 (0) 1206 791552 \

Lubricants Company No: 02154196 .

Fax: +44 (0) 1206 225241 Regi;)tergd Office: 1509001

Svrgz!km@égigiﬁ:gz:gig?nm Unit D E & F, Chandlers Row, o | LKAS, s XA
’ - - Colchester, Essex, CO1 2HG -
Lapline Ltd trading as Bartech Marine. Al | business is transacted subject to the general conditions of Lapline Ltd.
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taken with

Figure 3. Measurements
bearing shells

The measurements were

N it PPN

Figure 4. Axis where measurements
taken on each bearing

were
journal

recorded. All ovality to the main bearing bores were recorded

and were within the maximum/ minimum manufacturers recommended tolerances.

The length of the main bearing cap protrusion was measured and recorded.

The crankcase was subjected to thorough clea

ning in order to remove any rust and

debris from all orifices, galleries, cooling jackets and mating surfaces. Threaded holes

were also cleaned and re

a0

-~

o

Figure 5. Cylinder cooling jacket aft

-tapped to ensure all threads were suitable for reuse (Figure 5).

Lk
-

r cleaning

Upon removal from the above engine (Figure 6) it was apparent that there was a large
amount of metal swarf in the bottom of the oil sump. The first step was to drain the excess

oil and remove the metal contaminants. (Figures 7

-10.)

£ 'Industrial
MObl Lubricants

Tel: +44 (0) 1206 791552

Fax: +44 (0) 1206 225241
Email: info@bartechmarine.com
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Vat No: GB 4635797 08

Company No: 02154196 @ & » Gb’
Registered Office: 1509001 15014001
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Management 3 ¥ 75 Management
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Figu?e 9. Broken gearsin sump

ST
015

SISTENS
015

SISTENS
015
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The pick -up and feed pipes remained attached to the oil pump in order for these to be

included in the cleaning and visual inspection process. During the initial inspection, it was

found that the pump was in good condition, with no major signs of damage evi dent. Due
to the fact that the pump is located in the sump, only oil residue was found on the unit.

The sump was cleaned, inspected and repainted ready to install.

The pipework was removed from the oil pump and no issues were recorded. However, the
sealin g O -rings have become hard over time and required replacement.

The gear was then also removed from the pump utilising a 3 -legged puller. The woodruff
key was removed and replaced back in the gear to prevent loss. The gear was then
cleaned, crack detected and refitted. (Figure 11.)

The oil pump was then split into its respective halves. Again, no faults were found
throughout this process. There w  ere no signs of excessive wear or damage
evident.

The pump housing was subjected to a Magnetic Particle Inspect ion (MPI) to confirm that
there was no damage to the castings. The bearing bushes, O rings and copper sealing
washers were replaced during the rebuilding process (Figure 12.)

; D
Figurel12. Rebuilt sump

MObi “Industrial o, 44 (0) 1206 791552 Vat No: GB 4635797 08
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I-Dage 41
DATE I TEST SHEET
JOB NO [ ] UNIT NO
ENGINEER G Bushnell CRANKCASE NO I
ENGINE NO ]
AA
BB__\/_\/CC
/U\
cC BB
AA
MEASUREMENT TO BE TAKEN WITH BEARING SHELLS
STATE WITHORWATFHOUTBEARING SHELLS NOMINAL SIZE 5.5554/ 5.5561
limits 0048/
.0079
RUNNING
POSITION | AAFE AAD.E BB F.E BB D.E CCF.E CCDE | - EARANGE
.0067/
NO.1 5.5570 5.5572 5.5577 5.5567 5.5574 5.5576 0077
.0067/
NO.2 5.5572 5.5573 5.5566 5.5570 5.5580 5.5582 0084
.0073/
NO.3 5.5572 5.5572 5.5574 5.5577 5.5573 5.5577 0078
.0071/
NO.4 5.5570 5.5570 5.5573 5.5573 5.5575 5.5577 0079
.0070/
NO.5 5.5569 5.5571 5.5570 5.5577 5.5573 5.5573 0079
NO.6
NO.7
NO.8
NO.9
NO.10
NO.11
NO.12
INDICATE IF ABOVE ITEM *USED *REJECTED | * DELETE AS APPROPRIATE
IF ITEM REJECTED PLEASE COMPLETE NEW DIMENSION SHEET




— g
Test Sheet
a rte C h Cam Shaft Bores
(Bme018E3/ Issue 1)
Providing safety through mechanical excellence

4.2.2 Test Sheet Page 42
DATE I TESTSHEET NO
JOB NO I ALTERNATOR NO
ENGINEER s VESSEL NAME
PORT / STARBOARD SIDE ENGINE NO MTU 396 8V
AN
BB /'\ BB
NI
AA
MEASURMENT MUST BE TAKEN WITH AND WITHOUT BEARING SHELLS.
STATE WITH OR WITHOUT BEARING SHELLS NOMINAL SIZE ?2'_26‘;%/ f %‘_%‘2236
NO.1 | AAF.E. | 24449 AAD.E. | 2.2450 BB F.E. |2.2446 BB D.E. |2.2447
NO.2 |AAF.E. | 26395 AAD.E. | 2.6398 BB F.E. |2.6395 BB D.E. | 2.6398
NO.3 |AAFE. |263 AAD.E. | 2.63 BBF.E. |263 BBD.E. |2.63
NO.4 |AAF.E. | 26401 AAD.E. | 2.6398 BB F.E. |2.6399 BB D.E. | 2.6390
NO.5 | AAF.E. | 26402 AAD.E. | 2.6395 BB F.E. |2.6396 BB D.E. |2.6392
NO.6 |AAF.E. AAD.E. BB F.E. BB D.E.
NO.7 |AAF.E. AA D.E. BB F.E. BB D.E.
NO.8 | AAF.E. AAD.E. BB F.E. BB D.E.
NO.9 |AAF.E. AAD.E. BB F.E. BB D.E.
NO.10 | AAF.E. AAD.E. BB F.E. BB D.E.
A Bank B Bank
INDICATE IF ABOVE ITEM | *USED *REJECTED | * DELETE AS APPROPRIATE

IF ITEMREJECTED PLEASE COMPLETE NEW DIMENSION SHEET

rCOMMENTS
Mabirhdvsfﬁui—?er.—m#(e)—ﬂee—?eﬁﬁﬂ—wmmes 4635797 08
Lubricants  Fax: +44 (0) 1206 225241 Company No: 02154196

Email: info@bartechmarine.com Registered Office:
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Page 43
Client: e
Installation: I
Date: s
BME Job No. ]
Report No. ]
Bartech Engineer e
Engine Type MTU 8V 396
Equipment Serial Numbers ]
Reason & Description of Visually and dimensionally inspect camshafts
Planned Work scope: following the removal from the MTU 396 engine.

FPAL Verify
mogwere by Achilies
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Introduction

Engine Type: MTU 8V 396
Platform:

Engine Serial No.: -

The camshafts were removed and inspected to determine if there were any signs of
damage (Figure 1). The journals and lobes on both shafts were also inspected for scoring
and pitting.

e

Figure 1. Camshaft removed from  the engine

Initial Inspection

Upon initial inspection of the camshafts , it was evident that there had been no
damage sustained from the drive train. The journals and lo bes were also found to be in
good condition with no signs of corrosion, rust or damage (Figure 2 & 3).

Figure 2. Camshatft journal Figure 3. Camshaft lobes
& 'Industrial . Vat No: GB 4635797 08 - = FPAL Verify
Mob| Lubricants  Tel: +44 (0) 1206 791552 &

. () @ )
Fax: +44 (0) 1206 225241 Company No: 02154196 @ @ V G-
Registered Office: 1509001 15014001
Environmental Health & Safety AN
Management Management

Svrzz!l'm%:rat:sgg::;'gig;m Unit D E & F, Chandlers Row, d UKAS oo | A v | AKAS
‘ : : Colchester, Essex, CO1 2HG L ' T Verified
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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The journals were then dimensionally inspected using a micrometer. (Figure 4)
All were found to be within the new specification (see attached test sheet).

The cam lobes were also in good condition, with only slight marking found from the
followers.

Figure 4. Inspected using a micrometer

Work Carried Out

All journals and lobes were lightly polished using 240 grit emery cloth.

The gearwheel teeth were subsequently cleaned and checked for any damage which

might have been sustained from the gear trai n. The gearwheel was MPI crack detected
and no damage was found.

The camshaft assemblies were then thoroughly cleaned. An MPI crack detection test was
also carried out, with no issues recorded (see attached test sheet).

Both camshaft assemblies were ther  efore acceptable and in a serviceable condition.

il ‘ . FPAL Verify
Mobl Industrial Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08 - 5 paL verity
KAS n

Health & Safety [ RCENERS

Lubricants . 4 @ m’
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Page 46
4.3.1 Test Sheet
TEST SHEET NO
DATE e PART NO 5510501101 (A bank)
JOB NO ] CAM SERIAL NO
ENGINEER I ENGINE NO e

w1,
N

AA
2.2410/ 2.2417
JOURNAL NOMINAL DIMENSION 26347/ 2.6354 LOBE HEIGHT NOMINAL DIMENSION
LOBE HEIGHT | NO.1
NO.1 JOURNAL DIM AA | 2.2415 BB | 2.2415 FM FREE END | NO.2
NO.2 AA | 2.6352 BB | 2.6352 NO.3
NO.4
NO.5
NO.3 AA | 2.6354 BB | 2.6354
NO.6
NO.7
NO.4 AA | 2.6353 BB | 2.6353
NO.8
NO.9
NO.5 AA | 2.6354 BB | 2.6354
NO.10
NO.6 AA BB NO.11
NO.12
NO.7 REAR JOURNAL AA BB NO.13
NO.14
NO.8 AA BB NO.15
NO.16
INDICATE IF ABOVE ITEM | *USED *REJECTED * DELETE AS APPROPRIATE

IF ITEM REJECTED PLEASE COMPLETE NEW DIMENSION SHEET

COMMENTS:
=1 Industrial Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
MObll L’;b‘:lc::,s Fax: +44 (0) 1206 225241 Company No: 02154196
Email: info@bartechmarine.com Registered Office:
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Page 47
Client: e
Installation: I
Date: I
BME Job No. I
Report No. I
Bartech Engineer I
Engine Type MTU 396 8V
Equipment Serial Numbers -
Reason & Description of To visually and dimensionally inspect a set of
Planned Work scope: connecting rods.
1] Industrial . Vat No: GB 4635797 08 : > FPAL Verify
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Introduction

Engine Type: MTU 8V 396

Platform:

Engine Serial No.:

The large and small ends were dimensionally inspected for size and ovality. These

tolerances were obtained from the wear limit section of the manual.

Initial Inspection

The connecting rods were inspected for any damage. All were found to be in very good
condition (Figures 1 & 2). The bolts were also inspected for length a nd all were found to
be within new specification limits and can therefore be re -used. (Figure 3).

Figure 1. Visual inspection

Work Carried Out

All of the connecting rods were initially torqued up without the bea ring shells fitted and
dimensionally inspected to check conformity to OEM specification. All were found to be

within new tolerances. The small end bushes were also inspected and were found to be
within specification. (Figures 4 & 5)

" . . . FPAL Verify
Mobi Industrial 1o\ 44 (0) 1206 791552 Vat No: GB 4635797 08 : & & ooy st
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Figure 3. Inspection of bolts Figure 4. Inspection of large end without shells

Fingre 6. Iﬁpecﬁon of large end with hells‘ fitted
The connecting rods were cleaned using scotch brite. The connecting rods were then
washed and re -measured (Figure 6) with the bearing shells fitted (see attached
measurement sheets).
The connecting rods were all crack detected using MPI (Magnetic Particle Inspection)

method. (Figure 7). No issues were recorded during this process (see attached test sheet).
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Figure 7. Magnetic particle inspection
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4.4.1 Con Rod Test Sheet
DATE ] TEST SHEET NO
JOB NO ] ALTERNATOR NO
ENGINEER I VESSEL NAME I
CONNECTING ROD TYPE A Bank ENGINE NO ]
AA
BB___ m/cc
—_— S
CcC U BB
AA
BORE FREEENDNO 1| A-A 4.4107 BB | 44106 | CC | 4.4106 ROD SERIAL NO
BORE DRIVE END: A-A 4.4108 BB | 4.4105 | C-C | 4.4105
BORE FREE END NQ A-A 4.4105 BB | 4.4103 | CC | 4.4102 ROD SERIAL NO
BORE DRIVE END: A-A 4.4106 BB | 4.4100 | C-C | 4.4102
BORE FREEENDNO 3| A-A 4.4104 BB | 44103 | CC | 4.4102 ROD SERIAL NO
BORE DRIVE END: A-A 4.4105 BB | 4.4104 | C-C | 4.4103
BORE FREEENDNO 4 | A-A 4.4105 BB | 44102 | Cc-C | 4.4104 ROD SERIAL NO
BORE DRIVE END: A-A 4.4105 BB | 44102 | CcC | 4.4105
BORE FREEENDNO5 | A-A B-B cC ROD SERIAL NO
BORE DRIVE END: A-A B-B cC
BORE FREEENDNO 6| A-A BB cC ROD SERIAL NO
BORE DRIVE END: A-A B-B cC
DIMENSIONS TO BE TAKEN WITH & WITHOUT BEARING SHELLS NOMINAL SIZE
INDICATE IF MEASURED * * WITHOUT 4.4094/4.4103
INDICATE IF ABOVE ITEM * USED * REJECTED

IF ITEM REJECTED PLEASE COMPLETE NEW DIMENSION SHEET

COMMENTS
* DELETE ASAPPROPRIATE
si'Industrial  Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
MObI Lubricants  Fax: +44 (0) 1206 225241 Company No: 02154196

Email: info@bartechmarine.com Registered Office:

M . Web: www.bar techmarine.com Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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DATE TEST SHEET NO
JOB NO ALTERNATOR NO
ENGINEER VESSEL NAME I
CONNECTING ROD TYPE B Bank ENGINE NO ]
AA
BB /_\/cc
—— —
CcC U BB
AA
BORE FREE END NO 1 A-A 4.4105 BB | 4.4107 | CC | 4.4105 ROD SERIAL NO
BORE DRIVE END: A-A 4.4106 BB | 44106 | C-C | 4.4105
BORE FREE END NO 2 A-A 4.4105 BB | 44106 | C-C | 4.4106 ROD SERIAL NO
BORE DRIVE END: A-A 4.4107 BB | 44106 | C-C | 4.4104
BORE FREE END NO 3 A-A 4.4103 BB | 44105 | CC | 4.4103 ROD SERIAL NO
BORE DRIVE END: A-A 4.4103 BB | 44102 | CC | 4.4101
BORE FREE END NO 4 A-A 4.4105 BB | 44105 | C-C | 4.4105 ROD SERIAL NO
BORE DRIVE END: A-A 4.4107 BB | 4.4104 | CC | 4.4105
BORE FREE END NO 5 A-A B-B c-C ROD SERIAL NO
BORE DRIVE END: A-A B-B c-C
BORE FREE END NO 6 A-A BB c-C ROD SERIAL NO
BORE DRIVE END: A-A B-B c-C
DIMENSIONS TO BE TAKEN WITH & WITHOUT BEARING SHELLS NOMINAL SIZE
INDICATE IF MEASURED : * WITHOUT 4.4094/4.4103
INDICATE IF ABOVE ITEM * USED * REJECTED

IF ITEM REJECTED PLEASE COMPLETE NEMENSION SHEET

COMMENTS
* DELETE AS APPROPRIATE

=1"Industrial Tel: +44 (0) 1206 791552 Vat No: GB 4635797 08
MObl Lubricants Fax: +44(0) 1206 225241 Company No: 02154196

Email: info@bartechmarine.com Registered Office:

M . Web: www.bar techmarine.com Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Client:

Installation:

Date:

BME Job No.

Report No.

Bartech Engineer

Engine Type MTU 8V396

Equipment Serial Numbers

Reason & Description of Visual and dimensional inspection of
Planned Work scope: crankshaft
21" Industrial . Vat No: GB 4635797 08 FRAL Vaiify
MOblI Lubricants '€l *44 (0) 1206 791552 Company No: 02154196 % &

: 3
D+ . ) 4 @ @ ./

Fax . _4.4 (0) 1206 22524.1 Registered Office: 1509001 |

Email: info@bartechmarine.com h segisiered || UKAS r egistere

Web: www.bartechmarine.com UnitD E&F, Chandlers Row, mWalxly MANAGEMENT l;;:mnmenul N »;:nnu.s.avm NAGEMENT
. . . nagement nagement jement
Colchester, Essex, CO1 2HG - — 5 LN o Verified
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Introduction

Engine Type: MTU 8V 396
Platform:
Engine Serial No.:

The crankshaft was removed from the engine, chemically cleaned and placed on crank
stand ready for visual and dimensional inspection. (Figures 1 & 2)

Figure 1. Crankshaft prior to removal Figure 2. Crankshaft cleaned ready for inspection

Initial inspe ction

The connecting rod journals and main bearing journals were visually inspected. The main
bearing journals were in very good condition. The connecting rod journals were also in
good condition but had some light scoring evident. (Figures 3 & 4)

—

Figure 3. Main bearing journal Figure 4. Connecting rod  journal
1] Industrial Vat No: GB 4635797 08 = = FPAL Verify
Tel: +44 (0) 1206 791552 ; @ & @ @ e oy
MObl Lubricants Fax: +44 (0) 1206 225241 cOm_pany No: 921‘54196 a “ al “
Registered Office: 1509001
Health & Safety N

Management

Svtz!km@;;)i:sﬁ:ﬁgig?nm Unit D E & F, Chandlers Row, a wggﬁﬁv Ervonmenal N
: : : Colchester, Essex, CO1 2HG T —
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The gear was visually inspected  and all teeth were found to be in good condition with no
damage or wear present. (Figure 5)

Figure 5. Crankshaft gear Figure 6. Dimensional inspection

The connecting rod journals were lightly polished using 240 grit emery cloth to remove the
light sco ring. The crankshaft was then dimensionally inspected using a micrometer and all
journals were found to be within the OEM specification. (Figure 6).

See dimension sheet for full measurements.

The crankshaft was then crack tested using the MPI method, no issues were found
(Figure 7.) The crankshaft was then installed back into the crankcase (Figure 8.)

. |

Figure 7. Magnetic particle inspection Figure 8. Crankshaft installed
=1"Industrial . Vat No: GB 4635797 08 : ; EEAL vy
MObI Lubricants Tel: +44 (0) 1206 791552 Company No: 02154196 al
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4.5.1 Test Sheet Page 56
DATE ] TEST SHEET NO
JOB NO I VESSEL NAME I
ENGINEER ] ENGINE NO ]

N,
N

AA
MAIN BEARING JOURNALS FROM FREE END CRANKPIN BEARINGJOURNALS FROM FREE END
NOMINAL DESIGN | UPPERLIMIT | 5.5506 NOMINAL DESIGN | UPPER LIMIT 4.1334
DIMENSIONS LOWER LIMIT | 5.5496 DIMENSIONS LOWER LIMIT | 4.1325
NO.1 | AA5.5500 BB 5.5499 NO.1 | AA 4.1334 BB 4.1332

NO.2 | AA5.5499 BB 5.5498 NO.2 | AA 4.1332 BB4.1331

NO.3 | AA5.5499 BB 5.5499 NO.3 | AA 4.1330 BB 4.1330

NO.4 | AA5.5498 BB 5.5499 NO.4 | AA 4.1330 BB 4.1329

NO.5 | AA5.5499 BB 5.5498 NO.5 | AA 4.1329 BB 4.1328

NO.6 | AA BB NO.6 | AA 4.1330 BB 4.1329

NO.7 | AA BB NO.7 | AA 4.1329 BB 4.1329

NO.8 | AA BB NO.8 | AA 4.1329 BB 4.1329

NO.9 | AA BB

NO.10 | AA BB

INDICATE IF ABOVE ITEM | *USED | *REJECTED | * DELETE AS APPROPRIATE

LLOYDS REF/DETAILS:

COMMENTS/NOTES:

Mobil ingustrial - Tel: +44 (0) 1206 791552
Fax: +44 (0) 1206 225241

Lubricants

Email: info@bartechmarine.com

Web: www.bartechmarine.com

Vat No: GB 4635797 08

Company No: 02154196

Registered Office:

Unit D E & F, Chandlers Row, Colchester, Essex, CO1 2HG
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'Page 57
Client: e
Installation: I
Date: I
BME Job No. ]
Report No. I
Bartech Engineer I
Engine Type MTU 8V 396
Equipment Serial Numbers ]
Reason & Description of Fully dismantle, inspect and rebuild fuel filters
Planned Work scope: using new seals and filters.
Mobil [iveants et +44 0 1200 791552 Company Not 02154196

Fax: +44 (0) 1206 225241
Email: info@bartechmarine.com
Web: www.bartechmarine.com

: @
V 150 14001
UKAS Registered

[

N Environmental [0
Management

Registered Office: 1509001
Unit D E & F, Chandlers Row, n
Colchester, Essex, CO1 2HG
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Introduction

Engine Type: MTU 8V 396
Platform:
Engine Serial No.:

All assembly components were phys ically checked against the OEM manual (Figure 1).

Work Carried Out

The fuel filter lids were removed from the engine and the filter elements, seals and spring
tensioning mechanism were extracted for inspection (figure 2). The fuel filters showed little
signs of external wear or damage. The seals and filter cartridges were discarded and
replaced.

Figure 1. Fuel filter from manual Figure 2. Filter on engine

The main body was chemically cleaned to remove grease and contaminants (Figure 3).
The assembly was then repainted and refitted to the engine.

*I"Industrial Vat No: GB 4635797 08
Mobi Tel: +44 (0) 1206 791552 \ @ &
Lubricants Company No: 02154196 A
Fax: +44 (0) 1206 225241 RegiSteer Office: 1509001

e o CDEar Crandors row, i 4101 | |
' - - Colchester, Essex, CO1 2HG
[ Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general conditions of Lapline Ltd.
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Figure 3. Cleaning complete & filter refitt ~ ed
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