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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

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

Tel: +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 tr

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

ansacted subject to the general conditions of Lapline Ltd.

..........

“ JOHSAS 18001
UKAS rgrtered
.....
| e
; e

)
UK“AS

\\\\\\\\
..... s

[PAL Verify ]
Verified


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

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

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

Ad A3 A2

g™ : . FPAL Verlfy
MObI Industrial 144 0) 1206 791552 Vat No: GB 4635797 08 & : i

' v e
Lubricants Fax: +44 (0) 1206 225241 Com_pany No: 92:.L54196 @ @ V . V
Reglstered Office: 1509001 150 14001 OHSAS 18001

] Email: info@bartechmarine.com h pegsteed || UKAS segseed || (K A e UKA
Web: www.bartechmarine.com Unit D E & F, Chandlers Row, Quality MANAGMT [em—— wa;f,:;ggi Health & Safety w;«;‘n,;;ggv
. . . M t = Management = Manager o sex
Colchester, Essex, CO1 2HG A e LR o Verified
Lapline Ltd trading as Bartech Marine. All business is transacted subject to the general co nditions of Lapline Ltd.



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

