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<« Marine Engine Trouble Cases

I. Main Engine Fuel Pump Becoming Stuck After a Function Test

Type of ship Bulk Carrier

Date of completion | 2012

Navigation route

Category | Main Engine
Damaged

Name | Fuel Booster Pump
machinery

Type |MAN-B&W
Maker TS66ME-C MKT7 MES

Date of trouble Feb. 2018

1. Summary of trouble

While the captioned vessel was underway
after leaving her anchorage, No 3 cylinder's
Fuel Plunger Position Not Returned Alarm (*1)
was activated. The alarm disappeared once the
main engine was stopped, and it was suspected
that the plunger position sensor was malfunc-
tioning. After replacing this sensor, a Function
Test (*2) was conducted, and the same alarm
kept occurring. This being the case, the fuel
pump was overhauled, and the plunger was
found stuck in the top position.

The booster pump unit with its top cover was
replaced with a spare unit onboard and the
main engine's normal function was recovered.

During the overhaul, the crew found a large
amount of sludge accumulated in the area below
the top cover (marked in red in the diagram).
The top cover and the plunger did not have any
physical damage.

The fuel booster pump's operating hours was
5,500 hours after the last overhaul and had not
exceeded the

overhaul interval.

manufacturer's recommended

*1 1 MAN B&W electronic engines have sensors
for monitoring the booster pump plunger posi-
tion and the exhaust valve spindle position.

Technical Committee

*2 ¢ MAN B&W electronic engines have func-
tion tests for calibrating sensors after exchang-
ing electronic parts such as FIVA valves, fuel
booster pump plunger position sensors and ex-
haust valve spindle positon sensors.

These tests can be conducted any time once
the main engine 1s ready to be started, and can
be used for fuel injection and exhaust valve
tests.

2. Summary of Repair
No.3 cylinder's fuel booster pump plunger
was replaced with a spare one.

3. Possible of Trouble

a) The function test requires a much longer
plunger stroke compared to the cyclic test(*3)
. By conducting a function test, rather than a
cyclic test, the plunger travelled much higher
and became stuck due to the sludge accumu-
lated inside the pump.

b) Lighter oils added in order to control the
viscosity or sulfur content could have pro-
moted sludge formation.

*3 . This is a test for confirming normal opera-
tion of the exhaust valve.

4 . Countermeasures
Based on the possible causes discussed above,

the following countermeasure are recom-

mended.

(1) Vessel management companies and crew
members in the fleet should be advised to fol-
low the test procedures after maintenance
work recommended by the manufacturer,

(2) Booster pumps should be overhauled peri-
odically and function tests should be con-

ducted only sparingly.

QLLIP  2018.11H%
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<« Marine Engine Trouble Cases

II. Main Engine Trouble Due to HFO

Type of ship PCC

Date of completion | 2007

Navigation route

Category | Main Engine
Damaged
m .ge Name |FO Injection Pump
machinery
Type |MAN B&W 8S50MC C
Maker

Date of trouble 2018

1. Summary of trouble

The captioned vessel had Balboa Bunker
HFO, whose vanadium concentration was high
(254mg/kg), but all the other specifications
were within the permissible limits. Three days
after the vessel started to use this bunker, the
2nd FO filter went through 14 backwash clean-
ing cycles in 12 hours, and other strainers be-
came dirty, and more sludge was discharged
from the FO purifier. Four days later, the en-
gine was tested in ahead and astern before en-
tering port. The first astern trial was
successful, but the engine did not start on the
second trial.

Subsequent investigation revealed that the
FO injection pump fuel racks were stuck on all
the cylinders. The crew managed to unstuck all
the racks by oiling, hammering, and using a
chain block and a long bar, and the vessel pro-
ceeded to her pilot station at full speed.

While the vessel was berthing after picking
up a pilot, the fuel racks became stuck on all the
cylinders every time the engine was stopped.
The crew managed to unstuck all the racks
every time this happened, and the vessel came
alongside on time.

Once the vessel was moored, the No.3 cylinder
FO injection pump was renewed, and the re-
placed pump was overhauled. The crew found
soft carbon (sludge) accumulated on the plu

QULILEP  2018.11H %5

Technical Committee

nger/barrel top and inside sections. The pump
was then overhauled and rebuilt.

Apparently, the trouble was caused by HFO,
and since low-sulfur MGO was to be used when
leaving port, the main engine trial was con-
ducted after the fuel was switched over to MGO.
However, the engine failed to start and all the
FO injection pump fuel racks were stuck except
on cylinder No,3. This being the case, all the in-
jection pumps on the remaining 7 cylinders
were dissembled and cleaned, which took about
15 hours. The sludge quality was similar to the
one found on the No.3 cylinder (soft carbon).
The plunger and barrel on each cylinder were
not stuck to each other so firmly, and removing
the sludge was relatively easy,

Although the conventional fuel analysis indi-
cated that the fuel met all the specifications, an
additional special analysis detected phenolic
compounds. This suggested that the fuel is
similar to the Houston bunker, which has led to
fuel-related troubles since last spring.

Although debunkering was considered, this
option was not feasible for various reasons.
Thus, 1t was planned to mix this fuel with a
good fuel at the ratio of 50 to 50 and burn it
away. Spare plungers and barrels were pre-
pared for all the cylinders before actually carry-
ing out this trial at sea where it was safe to do
So.

The first trial lasted for two days, and there
was no problem. The next trial lasted 10 days,
and again there was no problem. At this point,
the FO injection pump of the No.3 cylinder was
exchanged for inspection, and the trial running
was continued. A few days later, the No.3 cylin-
der's FO pump became stuck and its plunger
and barrel were replaced with new ones.

As this was the case, the mixing rate was
changed to 75 (good fuel) to 25, and the trial
running is being continued. (The vessel continu-
ously uses a sludge dispersant and a combus-
tion promotor.)
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<« Marine Engine Trouble Cases
IM. Black Out Due to Diesel Generator Engine Protection Device Failure

Type of ship

Date of completion

Navigation route

Category | Diesel Generator
Damaged :
.g Name |Temperature Switch
machinery
Type |6DK-20
Maker

Date of trouble 2018

1. Summary of trouble
While the
Muroran port, the No.2 diesel generator

captioned vessel was In

suddenly stopped, leading to a blackout.
The emergency stop was caused by a high
cooling water temperature, but there had
been no alarms related to high cooling
water temperature before the blackout.
Subsequent
there was a hole at the end of the tempera-

inspection revealed that
ture sensing tube of the temperature
switch for cooling water high temperature
emergency stop. Cooling water that en-
tered the tube through this hole applied
pressure and tripped the emergency stop
switch, thus stopping the engine.

2. Trouble causes

The monitoring system on the switch-
board indicated that the emergency stop
was due to high cooling water tempera-
ture, the crew looked into the engine pro-
tection system related to the cooling water
temperature, including the electrical cir-
cuit involved.
To confirm the temperature switch's
proper function, its temperature sensing

tube was removed and put into 60-degree

797

Technical Committee

water, when air bubbles came out of the
tube end (Photo 1).

This being the case,
cleaned, and during this process, a slight

the tube was

touch with a scriber upon the area where
the bubbles were coming from produced a 2
mm hole (Photo 2).

Later, the sheath pipe in which the tem-
perature sensing tube was housed was
withdrawn, and it was heavily corroded,
almost losing its original shape (Photo 3).

3. Countermeasures

The temperature sensing tube together
with the sheath pipe was renewed.

The cooling water high temperature
emergency stop function is tested every
year, but this 1s accomplished by simply
connecting the terminals inside the tem-
perature switch, without actually heating
the temperature sensing tube.

By periodically withdrawing the tube
and checking its function, incidents similar
to the present one can be prevented.

The manufacturer recommends that the
temperature switch be replaced every 6
years, and the present incident was caused
by time-related deterioration.

However, there are other possible causes
and they should also be considered and
monitored.

They are:

@O Cooling water contents (e.g. ammo-
nium, and sulfate ions, which are corro-
sive)

@ Erosion caused by cavitation (e.g. ex-
cessive flow rate, and lowered pressure)

QLLIP  2018.11H%
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<« Marine Engine Trouble Cases
IV. Diesel Generator Engine Carbon Lock

Type of ship

Date of completion

Navigation route

Category | Diesel Generator

Damaged
Name

machinery
Type

Maker

Date of trouble

1. Summary of trouble

While at sea, after maintenance work on
one diesel generator engine was finished,
the engine was run on air, when the crew
realized the rpm of the starting air motor
was lower than usual.

On the following day, in order to ex-
change the air motor, the crew tried to
turn the engine with a turning bar, which
was not possible. This being the case, the
engine was overhauled.

The crew found a large amount of car-
bon accumulated on top of the piston
crown of the No.4 cylinder around its pe-
rimeter, and the carbon was partially de-
tached.

2. Trouble Causes

Subsequent inspections revealed that the
No.4 cylinder liner and piston rings were
stuck to each other.

While the generator engine was not run-
ning, low temperatures lead to the contrac-
tion of wvarious parts and also to
condensate formation, which, in turn,
caused part of the carbon accumulated to

come off and drop into the space between

Technical Committee

the liner and the rings. When the engine
was started, the carbon became stuck, lead-
ing to the present carbon lock incident.

The following are possible factors con-
tributing to the present incident: low-load
operation had lasted for a long time; the
engine had not been run for about 4 days;
the engine had not been blown down when
stopped.

3. Summary of Repair

The piston, liner and connecting rod of
the No.4 cylinder were exchanged.

The engine was tested and found to be in
good working order.

4 . Countermeasures
The following must be done to prevent

similar incidents.

(1) Low-load operation (below 40% maxi-
mum load) should be avoided since it
leads to a large amount of carbon accu-
mulation in the combustion chamber and
in the exhaust gas line. This is necessary
even when bunker A is used since carbon
accumulates even with bunker A under
low-load operation.

(2) Fuel temperature should be controlled
properly.

(3) The engine should be blown down
when stopped.

(4)  The engine should be turned before
starting. If abnormal stress is felt, the
engine should be turned in the opposite
direction to confirm smooth turning be-
fore starting
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