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1 Preparation
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Mobilisation

* Information about the accident received from the
claims manager:
First information e.g. what happened where, first
pictures etc.

» Contact with the superintendent
Details about the situation on board: Information
received that M/E cylinder unit no. 2 was destroyed.
Arrange inspection on board together with the
superintendent.
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1 Preparation
Voyage to Container Ville

The survey preparation starts already on the journe vy to the vessel.

During the flight a first schedule for the survey is prepared.
For example

v' Papers (Statement of facts, engine log book, maintenance
records, alarm printer etc.)

v Engine auxiliary equipment must be checked (purifiers,
filter, automatic filter candles etc.)
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2 On Board
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2 On Board
On Board

« We are on boardto ...  We are also on board to support

... find out the cause of damage * how to repair

... find out the extent of damage * Where to repair

... evaluate the estimated repair costs

« We are not on board to find out or conclude whether
this event is insured or not !
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2 On Board
On Board

e Short discussion about the circumstances of the inc ident

» The engine crew reported that the shaft generator was just engaged after the pilot was
off. A couple of minutes after full load was reached the oil mist detector alarm was
triggered and the engine collapsed. The engine break down led to the collision.
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On Board

Survey in the engine room to check the degree of da  mage.
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3 Survey
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3 Survey
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3 Survey

Findings

* Cylinder no. 2 was found damaged. The free turning connecting rod damaged the
internal structure of the engine housing. :

B\ Damaged oil pipe

Starboard side
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3 Survey

Findings

* The liner seat of the housing was deformed and crac  ked

(L L Ll L L Ll iy LSS

www.vht-online.de



VHT TrainingsCamp VII
The VHT surveyor’s role in collecting evidence, Part 2

Verein Hanseatischer
Transportversicherer e.V.

3 Survey

Findings

» The outlet cam of the camshaft was damage by the pu  shrod.

www.vht-online.de



VHT TrainingsCamp VII
The VHT surveyor's role in collecting evidence, Part 2

Verein Hanseatischer
Transportversicherer e.V.

3 Survey
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3 Survey
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3 Survey
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Findings

« Piston crown got stuck in the liner and was consequ ently parted from the piston skirt.
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3 Survey

Findings

« The big end bearing was touching the radius of the crankshaft
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3 Survey
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3 Survey
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Findings

* Big end bearing
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3 Survey

A A A A

Findings

e Connecting rod

Vi ' -

Spare
“\connecting
Ic

Siderof fracture

W U L L L L L L L L L L L i

www.vht-online.de



VHT TrainingsCamp VII
The VHT surveyor’s role in collecting evidence, Part 2

Verein Hanseatischer
Transportversicherer e.\V.

3 Survey
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Findings

« Connecting rod
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3 Survey
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Findings

« Connecting rod
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3 Survey
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Check of engine log book

e Check of M/E parameters

All engine parameters were found in the limits of the maker
specifications
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Lube oil maintenance
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3 Survey
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3 Survey

Lube oil maintenance

Automatic filter and candles were in sound conditio n
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Lube oil maintenance

» Example for wrong handling of automatic filter cand

e Mesh size automatic filter 0.03 mm
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les and the result
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3 Survey

L

Lube oil maintenance

e Lube oil Purifier
were found in good condition

* Temperature was OK for
separation

e Sijze of water disc was correct

* Running hours were nearly
equal to the M/E running hours
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06-Nov-12

1i-Jun-13 | 04-Mrz-13 05-Jul-12  01-Feb-i2 09-Sep-11
Sample Ref.| GPO67375 | GP028576 GN117364 GNO072080 GNO15673 GM089092
Lubricant Hours
Raling| @ e v v v v
BN {mgKOH/g) 21 ¢1T—30+— 293 28 30,3 28
Insolubles (Yewt) 0,3 «—}—H832— 0.45 0,66 0,49 047
Walter (%%vol) <005 «—o07F—— <0,05 0,11 0,06 0,09
Flash Point (°C) >190 <4——186 > 190 > 180 > 190 >180
KV@100°C (cSt) 1257 «—4399 1439 15,05 14,87 15,29
Elements (ppm)
Aluminium (Al) 2 3 4 4 4 3
Chromium (Cr) 0 0 0 0 1 0
Copper (Cu) 0 « o 0 1 o 0
Iron (Fe) T < 8 g 11 9 11
Lead (Pb) 2 0 0 3 0 1]
Nickel (Ni) k| 3 8 1 7 12
Silicon (Si) 10 € “+4 13 10 8 g
Sodium (Na) 16 < 21 13 20 15 24
Tin (Sn) 1 1 0 0 0 0
Vanadium (V) 2 < - M 18 11 19
Antimony (Sb) 1 0 2 0 1] 0
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3 Survey
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MaK Regulations and care A4.05.08.00
Lubricating Qil

M2O-ME01C

161  Lubricating oil dilution by fusl

Lowering the flash point not below 180 °C imessured sccording o Fenski-Marers DIN B1758) or
lowering the viscosity (compared with new olll for SAE 40 (40 °Cl by epprox. 40 mm?is (cSt, but
not below 120 mm/a (cSt), end for SAE 30 (40 °C) by epprox. 20 mm®/s (cSth, but not below
B0 mm® g lcSt).

162 Alkalinity (TBM}

For hesvy fuel operation, the totsl bese number of the circulstion ol of engines heving & separate
cylinder lubvicetion must not fall below 15 mg KOHM. If thedre (s no separate cylinder lubrication, the
limit value will be 18 mg KOH/g.

If the engine i nunning on gas oll or MDO, the el base numbear must not fall below B0 % of the
value of the new oil.

If the bese number hes reeched the lower limit 2nd the other enaiyais values show & satisfactory oil
condition the slkalinity should be increased by the addition of new oil

163 Water content

If the water content rises abowe 0.2 % the cause of the increese should be found end eliminated
Immedigtely. The ol must be separated of it must be changad.

164 Contamination

When Caterpillar/Mak engines sre running on heswy fuel, seperstors ere apecified to keep the ol
clean. In this way the content of insclubles can ususlly be kept well below 1 % by weight. If the con-
tent incresses to ehove 1 % weight the oll must be separated more infensively .

The lmit 2 2 % by weight.
For pes oll operation &8 well the pentans or heptane insolubles must not excesd 2 % by weight.
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Lube oil maintenance

The lube oil analysis were checked. All
measured values were found inside the
maker's parameters.
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Lube oil maintenance
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3 Survey

Lube oil maintenance
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3 Survey
e s

Maintenance

* Relevant parts
All maintenance intervals had been
carried out according to the manual.
When the accident on the M/E
happened the running hours were
32.106. The last major overhaul
(every 12.000 running hours) was
carried out during dry docking; at
26.260 running hours.
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4 Cause of damage
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4 Cause of damage

L i
* Clearly the broken connecting rod
 Butwhy?
» Possible reasons: Fatigue break or forced fracture ?
——
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4 Cause of damage
L L e L

Sachverstindigenbericht Mr. 46 281 -1

Anlage 2 Ergebnisse der REM-, BSE- und EDX- Analyse”
Cause Of damage Sefte & von 13

enginesring

» The connecting rod top end was sent to a

metallurgic analysis to clarify the reason
of the break.

e Allin all 11 different points were
measured.

* All 11 point were in the specifications of
the material (42CrMo4).

* All 11 point were show signs of a forced
fracture.

Zahbruch
Bild 2.7 Bruchflache/ REM- Probe 1/ Merkmale eines Gewaltbruchs
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4 Cause of damage

Summary

* The last major overhaul of the engine was carried out approx. 6000 rhrs ago.

« All engine parameters and fluids were in the limit of the engine maker
« The auxiliary equipment was in good condition (purifier, filters etc.)

» The engine was running on gas oil.

* The ship’s crew was familiar with the vessel.

» The big end bearing was not turning.

* The connecting rod was not blue.

» The metallurgic analysis resulted a forced fracture of the connecting rod.
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4 Cause of damage

Summary

* The last major overhaul of the engine was carried out approx. 6000 rhrs ago.

« All engine parameters and fluids were in the limit of the engine maker
« The auxiliary equipment was in good condition (purifier, filters etc.)

» The engine was running on gas oil.

* The ship’s crew was familiar with the vessel.

» The big end bearing was not turning.

* The connecting rod was not blue.

» The metallurgic analysis resulted a forced fracture of the connecting rod.
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4 Cause of damage

Result:

Mechanical overload of the connecting rod cylinder no. 2

Mechanical overload most properly due to a hydraulic lock

Where does the hydraulic lock come from ?

Cooling water or fuel ?
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4 Cause of damage

Combustion Hydraulic lock
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5 Repair

A

Repair

e Optionl
Reconditioning in Germany

e Option 2
Delivery of a new engine block
and crankshatft.

« Option 3
Installation of an engine from
another manufacturer.

« Option 4
A new engine from the same
brand is available.
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5 Repair
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5 Repair
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5 Repair
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» Installation of the new engine block incl. new cran kshaft

* Old parts (like cylinder heads) were re-used as far  as possible
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Thank you for your kind attention !
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