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Dear Sir or Madam

A recent incident on a license build engine was reported to MAN ES 
where a governor was replaced by the vessel crew. Subsequently 
the replaced governor failed during engine start up and the engine 
went into uncontrolled overspeed. After a few seconds, the flywheel 
disintegrated, causing severe damage. The root cause analysis of 
the failing governor and the subsequent disintegration of the fly-
wheel is still ongoing. Preliminary information indicates that the re-
placed governor was not installed as per the makers specifications, 
that the safety system that should prevent uncontrolled engine over-
speed did not function properly and that the material used for the 
failing flywheel might not have been within our specifications.

Please be informed that such incidents pose a serious potential 
threat to property and persons and may potentially even result in 
bodily injuries and/or fatal casualties.
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Overspeed protection, mechanical governor.

MAN ES request that installation and maintenance of the governor is done in accordance with Makers instruction.
In case of doubt, do not hesitate to contact the respective engine builder, MAN ES and/or the Governor maker directly be-
fore working on the governor as a wrong installation might lead to an uncontrolled overspeed.

MAN ES warns that an uncontrolled engine overspeed can potentially result in damaged valve gear, piston, connecting rod 
or flywheel causing engine failure and may potentially even result in bodily injury and/or fatal casualties.

Engine overspeed tests must be done according to the classification society rules and the Instruction Manual to ensure that 
the safety system functions correctly, cf. also our Service Letter SL2015-600 from April 2015. 
When performing such mandatory overspeed test, please follow the instructions M5090105-12 (L23/30H), M6090105-03H 
(L28/32H), D10403-02-L2330AK, D10403-02-L2832A, D124A1-03-L2330AK, D124A1-01-L2832A.

Flywheel casted material quality.

We have received information that indicates further flywheels may not have been produced according to our specification.  
Currently the number of flywheels cannot with certainty be limited, hence your engine(s) might be affected and you are 
strongly encouraged to check the flywheel as a failure of a flywheel produced of material potentially outside our specifica-
tion increases the severity of the potential consequences deriving from an engine overspeed incident.

An incident involving a disintegrated flywheel poses a serious potential threat to property and persons and may potentially 
even result in bodily injuries and/or fatal casualties.

For validation of flywheel quality, please contact the Engine Builder.
If you desire MAN ES recommendations for investigations of the flywheel of L23/30 and L28/32 engines, we kindly ask you 
to fill in the attached template and forward it to: engineering-support-holeby@man-es.com

In order to reduce the risk of serious incidents to personnel and/or property, we further highly recommend you to follow the 
below precautions until the flywheel quality on your engine has been validated:
 1. Strictly adhere to the safety instructions of the Instruction Manual.
 2. Ensure that operating personnel are not present in the hazardous area in way of the flywheel, unless it is absolutely   
  unavoidable.
 3. Do not start the engine in local, start the engine remotely.

We request you to forward this information to your technical operating personnel and/or your clients.

We kindly ask you to provide us with a short acknowledgement regarding the receipt of this warning letter.

Yours faithfully

https://marine.man-es.com/docs/librariesprovider6/service-letters/sl2015-600.pdf?sfvrsn=76c525a2_4
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Checks after starting-up


General
This chapter enumerates checks to be made Immediately after starting, during
load Increase, and during normal running. The sequence has been made ac-
cordingly.
It is assumed that the engine has been out of service for some time, for in-
stance due to repairs, and that “CHECKS DURING OUT-OF-SERVICE PERI-
ODS” have been carried out as described in the previous chapter.
Starting-up after such an out of service period is usually made as a quay-trial
(test running). Prior to a quay-trial it must be ascertained that:


1. Harbour authorities permit quay-trial
2. Moorings are sufficient
3. Watch is kept on the bridge


Whether or not a quay-trial is made the following checks must be made in the
stated order in addition to normal surveillance and recording.


To be made immediately
after starting:


Check 21: Turbochargers
See that all turbochargers are running.
Check 22: Circulating oil
See that the pressure is in order.
Check 23: Cylinders
See that all cylinders are firing (see exhaust temperatures).
Check 25: Pressures and temperatures
See that everything is normal for the engine speed. Fuel oil, cooling water,
system oil.
Check 26: Overspeed and shut-down devices
Check by simulation of overspeed and shut-down devices that the engine
stops. 
Set point of the overspeed-stop is stated on the brake test sheet.
After changing the pump index on one or more cylinders, it must be checked
that when in the STOP position the governor can move all the fuel pumps to
an average pump index, not exceeding 3 so as to avoid overspeeding of the
engine when the propeller is de-clutched. It should be checked when the run-
in has been completed that all the fuel pumps are set at the same index ( 0.5)
and that the governor can move all the fuel pumps back to max. 3 index.


To be made during the
starting up, but only if re-
quired owing to repairs or
alterations made:


Check 27: Feel-over sequence
If the condition of the machinery is not well-known, especially after repairs of
alterations, the “feel-over sequence” should always be followed. That is: After
5, 15 and 30 minute’s idle running, open the crankcase and the camshaft
housing and feel over on the sliding surfaces of all moving parts where friction
may arise and cause undue heating.
Feel: Main, crank pin and camshaft bearings. 
The cylinder liner surfaces are inspected from below.
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After the last feel-over, repeat Check 2: Oil flow. 
See also: OPERATIONAL DISTURBANCES, IGNITION IN CRANKCASE.
Check 28: Starting-up sequence
After repair or replacement of cylinder liners, piston and piston rings or bear-
ings, allowance must be made for a running-in period, i.e. the engine speed
should be increased gradually as indicated in the tables below. The engine
output is determined on the basis of the fuel pump index, the engine speed,
and the charging air pressure.


Output
%


Time
Hours


MCR
Engine


rpm


220 kW/cyl
Fuel pump


index


MCR
Engine


rpm


245 kW/cyl
Fuel pump


index


0 1 450 450


18 1 550 15 550 16


36 1 650 19 650 20


45 2 700 23 700 24


60 2 720 26 750 28


75 2 750 35 775 33


90 2 750 35 775 37


100 - 750 37 775 40


Table 1: Main engines:


New Node
To be made shortly after
putting on the load, and
then at suitable intervals
during the running:


Check 29: Alarms
Pressure controllers
The function and adjustment of the alarms should be checked. If no special
testing equipment is available, the checking can be effected as follows: The
alarm pressure switch in the lubricating oil system may be provided with a test
cock, by means of which the pressure at the sensor may be decreased. 
If there is no such test cock, the alarm, point must be displaced, until the
alarm is given, after which it is checked that the pressure switch scale is in
agreement with the actual pressure. (Some types of pressure controllers have
adjustable scale). 
Now the pressure switch is reset to the preselected alarm limit, which should
cause the alarm signal to stop.
Thermostates.
Most thermostats in the cooling water system can likewise be tested by redu-
cing the set-point so the thermostat reacts to the actual temperature, or one
can heat the sensor together with a reference thermometer in water bath to
the alarm temperature.
Check 30: Thermostatic valves
The thermostatic valves in the cooling water and lubricating oil system have
fixed temperature range and cannot be adjusted. The sensing elements are
checked by heating them up together with a reference thermometer in a water
bath.
Check 31: Measuring instruments
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During testbed and sea trials, the measuring instruments mounted direct on
the engine are to be used for measuring pressure and temperatures. Due to
the differences in mounting methods, size of sensing elements and shape of
pockets it cannot be expected that any remote indicating instruments and in-
struments fitted on the engine give exactly the same readings. Control of cor-
rect indications is normally easier to perform on the instruments which are fit-
ted direct on the engine.
Check 32: Thermometers and pressure gauges
These should be compared with calibrated reference instruments at suitable
intervals. If an instrument suddenly gives indications which deviate from nor-
mal values, by exchanging the instrument with another it should be examined
whether there is a fault in the instruments. Thermometers in exposed posi-
tions should be shielded against heat and air currents from the engine room
ventilation system and if the temperature permits, thermometer pockets
should be kept filled with oil to ensure correct readings. Connecting tubes and
hoses for electric pressure gauge or water-filled pressure gauges of the U-
type should be completely tight. It should also be checked that water accu-
mulated in pipe bends does not falsify the readings. Check any cocks or
throttle valves for free flow before taking readings.
Check 33: Observations
Make a full set of observations. See that Pmax and load distribution are in or-
der, 
See section 1 02, OPERATIONAL OBSERVATIONS.
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Speed control system


General
The engine speed is controlled by a hydraulic governor. Information about the
design, functioning, and operation of the governor is found in the separate
governor instruction manual.


Plate 1 2410 - Governor drive
The governor is fitted to the flywheel end of the engine and is driven from the
camshaft via a cylindrical gearwheel and a set of bevel gears.


Plate 1 2412 - Fuel pump index limiter
The regulating gear is equipped with a limiter cylinder (air cylinder) which, dur-
ing the starting procedure, ensures that fuel oil is only supplied in a quantity
sufficiently for start (fuel pump index 25). When the starting air supply ceases,
the limiter cylinder is vented, and the governor takes over the control of the
fuel pump delivery rate.


Plate 1 2412 - Speed control system
From the governor the governor movements are transmitted through a spring-
loaded pull rod to the fuel pump regulating shafts fitted along the engine. The
spring-loaded pull rod permits the governor to give full deflection even if the
stop cylinder of the regulating system keeps the fuel pump regulating shaft at
“no fuel” position.
Each fuel pump is connected to the common, longitudinal regulating shaft by
means of a two-piece, spring-loaded arm. Should a fuel pump plunger seize
in its barrel, thus blocking the regulating guide, governing of remaining fuel
pumps may continue unimpeded owing to the spring-loaded linkage between
the blocked pump and the regulating shaft. With stopped engine the fuel
pump index must not differ more than + 0.5 between the individual fuel
pumps.Unnecessary change of the index preadjusted on the factory must be
avoided. See brake test sheet.
The regulating shafts are fitted with a maximum stop which prevents the fuel
pumps from being set to a higher delivery rate than what corresponds to the
permissible overload rating. The maximum stop has been set during the test
running.
In the event of, for instance, governor failure, the engine is protected against
overspeed by means of an overspeed trip. When the overspeed stop is activ-
ated the fuel pump index must not exceed 3.0.
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The engine has a built-on stopping device, which is activated when the max
permissible rpm is exceeded.
The equipment comprises a tacho-pick up, a solenoid valve and a pneumatic-
ally activated stop cylinder.
The tacho pick-up and the solenoid valve are fitted to the aft end of the en-
gine.
The stop cylinder is fitted under the shielding at the aft cylinder.
The pipe K is connected to a working pressure air supply with a constant
pressure (6-8 bar).
The tacho pick-up (A) gives via the terminal box impulses to the tacho con-
verter (B) that converts the impulses to direct current, corresponding to the
engine speed.
If the engine rpm exceeds the max allowed, a relay in the tachometer system
activates the solenoid valve (C) which opens for air to the stop cylinder (D), by
which the piston (E) is pressed against the arm (F) that turns the fuel pump
regulating shaft to 0-position.
On the tacho converter (B) is fitted a lamp switch which has two functions:


1) Red lamp to indicate overspeed stop.
2) Press button to re-set the overspeed stop system.


On the tacho converter is further fitted a test switch (J).
If the engine rpm exceeds 50% of the overspeed rpm, the engine will stop
when the test button is activated.
Function test to be carried out with disengaged engine.
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Speed control system


General
The engine speed is controlled by a hydraulic governor. Information about the
design, functioning, and operation of the governor is found in the separate
governor instruction manual.


Plate 1 2410- Governor drive
The governor is fitted to the flywheel end of the engine and is driven from the
camshaft via a cylindrical gearwheel and a set of bevel gears.


Plate 1 2412- Filling pump index limiter
The regulating gear is equipped with a limiter cylinder (air cylinder) which, dur-
ing the starting procedure, ensures that fuel oil is only supplied in a quantity
sufficiently for start. When the starting air supply ceases, the limiter cylinder is
vented, and the governor takes over the control of the fuel injection pump de-
livery rate.


Plate 1 2412- Speed control system
From the governor the movements are transmitted through a spring—loaded
pull rod to the fuel injection pump regulating shaft fitted along the engine. The
spring- loaded pull rod permits the governor to give full deflection even if the
overspeed stop cylinder of the regulating system keeps the fuel injection
pump regulating shaft at “no fuel” position.
Each fuel injection pump is connected to the common, longitudinal regulating
shaft by means of a two-piece, spring-loaded arm. Should a fuel injection
pump plunger seize in its barrel, thus blocking the regulating guide, governing
of remaining fuel pumps may continue unimpeded owing to the spring-loaded
linkage between the blocked pump and the regulating shaft. With stopped en-
gine the fuel pump index must not differ more than +/- 0.5 between the indi-
vidual fuel injection pumps.
Unnecessary change of the index preadjusted on the factory must be
avoided. See brake test sheet.
The regulating shafts are fitted with a maximum stop which prevents the fuel
injection pumps from being set to a higher delivery rate than what corres-
ponds to the permissible overload rating. The maximum stop has been set
during the test running.
In the event of, for instance, governor failure, the engine is protected against
overspeed by means of an overspeed trip. When the overspeed trip Is activ-
ated the fuel injection pump index must not exceed 3.
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Overspeed stop
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The engine is fitted with a shut down device which will function if the max per-
missible RPM is exceeded, see fig 1.
The device consists of a pick-up, a solenoid valve, and a pneumatically activ-
ated stop cylinder. The pick-up is fitted on the front of the engine. The solen-
oid valve and the stop cylinder are placed on the aft end of the engine.
The pipe, item 1, is connected to the start air receiver.
The pick-up, item 10, sends pulses to the tacho converter, item 7, which con-
verts these pulses to DC-current which is an expression of the engine’s
present rpm. If the engine’s rpm exceeds the max. permissible limit, a relay in
the tachometer circuit activates the solenoid valve, item 2, thus opening for
compressed air to the stop cylinder, item 3. The piston rod of the stop cylin-
der, item 4, is pressed forward against the arm, item 5, which turns the fuel
injection pump control shaft, item 6, to zero, thus making the engine stop.
See function and operation in separate safety equipment instruction manual.
The overspeed stop system is provided with a test button. As the engine’s
rpm exceeds 50% of the overspeed rpm, activation of the test button will stop
the engine.
Functional test of this button should only be made when the propeller is de-
clutched. The electric circuit of the overspeed system is controlled by the
safety system.
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Name of Vessel:            


IMO No.:            


Engine type:       


No. of cylinder(s):       


Engine builder:            


Engine No(s):            


Running hours:       


Engine Rpm:       


Hull No.:       


Delivery date of Vessel:       


Flywheel Id. No.:       


 


Flywheel Id. No. can be marked as below: 


     


 


Please forward a copy of the fill up template to engineering-support-holeby@man-es.com 


 


 Date: Click here to enter a date. Signature:    _________________________________ 


 



mailto:engineering-support-holeby@man-es.com
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Replacement of governor / actuator and drive


Safety precautions
l Shut-off starting air
l Stop lub. oil circulation
l Engine stopped
l Press Blocking - Reset


Manpower
Number Qualification Duration in h
1 2-4


Special tools


Open end spanner. Thin 41 mm for bevel gear wheel


Hand Tools
Ring and open end spanner, 13 mm
Ring and open end spanner, 17 mm


Data
Designation Information
Tolerances Chapter 1 00
Tightening torques Chapter 1 00
Tightening specification Chapter 1 00


Replacement and wearing parts
Plate No. Item No. Quantity


This job has to be carried out by qualified professional person-
nel


Failure to follow above safety instructions can result in per-
sonal injury and/or loss of life
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Failure to follow above safety instructions can result in danger-
ous fires, extensive damage to equipment


Correct operation and maintenance, which is the aim of this in-
struction manual, are crucial points


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Remove the governor
1) Manually push the fuel rack to position zero index on the fuel pump and


set the governor load limit to position zero / ENGINE STOP, figure 3.
2) Make a clear marking with a permanent marker for the position of the


governor linkage arm, see pos. a, figure 4.
3) Disconnect the bolt for the spring-loaded pull rod and the governor link-


age arm, pos. 3 on figure 4. (Remember how the bolt and governor arm
is mounted, if necessary with photo documentation).


4) Disconnect the electric connection.
5) Remove the four foundation bolts / nuts.
6) Remove the governor from the engine and place in a proper stand on-


board.


Governor mounting
1) Make sure that the drive shaft rotates freely.
2) For replacement of the bevel gear in the governor drive be beware that


two versions of gear trains are available. Therefore kindly compare the
new gear train with existing to ensure correct replacement.


ð Gear ratio 22/18
ð Gear ratio 20/18


3) Place the governor on the governor intermediate housing with sealing
compound on the surface, pos. 1, figure 1.


4) Check the flank clearance between the bevel gearwheels by using a
soled wire and a caliper, pos. 2, figure 1. Clearance data 0.2 mm – 0.3
mm. If the clearance is out of range, it has to be adjusted by using the
original shims, pos. 3, figure 1.
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5) Check the flank clearance between the gear drive and the camshaft
gearwheel by using a feeler gauge, pos. 4, figure 1. Clearance data
0.12 – 0.18 mm. If the clearance is out of range, it has to be adjusted
by using the original shims, pos. 5, figure 1.


6) Once the flank clearances have been checked as described above, fully
tighten the four foundation bolts / nuts. After tightening recheck the
flank clearance again.


7) Now connect the engine fuel rack to the governor linkage arm with the
spring-loaded pull rod again. (Check that the bolt and the governor arm
is mounted correctly, if necessary see the taken photo documentation).


In the event of a misaligned or broken drive shaf or gear train,
an overspeed condition or runaway engine can develop. An
overspeeding or runaway engine can result in extensive dam-
age to the equipment, personal injury and/or loss of life


1 Intermediate housing 2 Flank clearance / bevel
gear wheel


3 Shims / bevel gear wheel 4 Flank clearance / bevel
gear and gear drive


5 Shims / bevel gear and
gear drive


Figure 1: Shims and clearance
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Figure 2: Open end spanner, thin 41 mm for bevel gearwheel


Adustment of governor


To prevent possible injury or loss of life or damage to the en-
gine, be sure to allow sufficient overtravel at each end of the
terminal shaft, so that the governor / actuator can shutdown
the engine, and also give maximum fuel, when required. Mis-
adjusted linkage could prevent the governor / actuator from
shutting down the engine.


1) Set the load limit at the governor in the middle of ENGINE STOP and
ENGINE FULL FUEL.


2) Figure 4. Set the fuel pump index rod at half of full scale. The angel V1
and V2 must then be approximately equal, about 90 deg. as indicated
on figure 4.


3) If not, turn pos. 1 to a new position. Obtaining the values of V2 de-
pends on the serrations on the governor output shaft. Pos. 2, 4 and 5
to be mounted including bolts and locking plates.


4) Figure 4. Fuel oil pump index is to be adjusted to index half of full scale
by turning the regulating shaft, pos.. 6, by using the lever, pos. 4.
Screw, pos. 7, to be tightened. Observe the clearance between the
lever, pos. 4, and the intermediate bearing housing.


5) Set the governor load limit to position ENGINE STOP, see figure 3. Fuel
oil pump index is to be checked and must be similar to zero or less.


6) Set the governor load limit to position ENGINE FULL FUEL, see figure 3.
Maximum fuel pump index is to be checked.
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Figure 3: Recommended output shaft travel adjustment


The length of the spring-loaded pull rod, pos. 4, to be adjusted
to 317 mm as indicated on figure 4


Figure 4: .


Existing governor setting is applied to the new governor for
easy synchronization


7) After completed installation normal maintenance and operation must be
followed as stated in the governor instruction manual.
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Before starting the engine. Compare the governor installation
with the other similar GenSet engines on board.


8) Check lubrication oil flow to the gearwheels before starting the engine.
9) After test running pos. 3, 4 and 6, figure 4, are to be secured.
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Replacement of governor / actuator and drive


Safety precautions
l Shut-off starting air
l Stop lub. oil circulation
l Engine stopped
l Press Blocking - Reset


Manpower
Number Qualification Duration in h
1 2-4


Special tools


Open end spanner. Thin 41 mm for bevel gear wheel


Hand Tools
Ring and open end spanner, 13 mm
Ring and open end spanner, 17 mm


Data
Designation Information
Tolerances Chapter 1 00
Tightening torques Chapter 1 00
Tightening specification Chapter 1 00


Replacement and wearing parts
Plate No. Item No. Quantity


This job has to be carried out by qualified professional person-
nel


Failure to follow above safety instructions can result in per-
sonal injury and/or loss of life


20
20


-0
9-


08
 - 


en


Re
pl


ac
em


en
t o


f g
ov


er
no


r /
 a


ct
ua


to
r a


nd
 d


riv
e


W
or


k 
Ca


rd







M182A2-01-L2832A MAN Energy Solutions


2 (6) L28/32A


Failure to follow above safety instructions can result in danger-
ous fires, extensive damage to equipment


Correct operation and maintenance, which is the aim of this in-
struction manual, are crucial points


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Remove the governor
1) Manually push the fuel rack to position zero index on the fuel pump and


set the governor load limit to position zero / ENGINE STOP, figure 3.
2) Make a clear marking with a permanent marker for the position of the


governor linkage arm, see pos. a, figure 4.
3) Disconnect the bolt for the spring-loaded pull rod and the governor link-


age arm, pos. 3 on figure 4. (Remember how the bolt and governor arm
is mounted, if necessary with photo documentation).


4) Disconnect the electric connection.
5) Remove the four foundation bolts / nuts.
6) Remove the governor from the engine and place in a proper stand on-


board.


Governor mounting
1) Make sure that the drive shaft rotates freely.
2) For replacement of the bevel gear in the governor drive be beware that


two versions of gear trains are available. Therefore kindly compare the
new gear train with existing to ensure correct replacement.


ð Gear ratio 22/18
ð Gear ratio 20/18


3) Place the governor on the governor intermediate housing with sealing
compound on the surface, pos. 1, figure 1.


4) Check the flank clearance between the bevel gearwheels by using a
soled wire and a caliper, pos. 2, figure 1. Clearance data 0.2 mm – 0.3
mm. If the clearance is out of range, it has to be adjusted by using the
original shims, pos. 3, figure 1.
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L28/32A 3 (6)


5) Check the flank clearance between the gear drive and the camshaft
gearwheel by using a feeler gauge, pos. 4, figure 1. Clearance data
0.12 – 0.18 mm. If the clearance is out of range, it has to be adjusted
by using the original shims, pos. 5, figure 1.


6) Once the flank clearances have been checked as described above, fully
tighten the four foundation bolts / nuts. After tightening recheck the
flank clearance again.


7) Now connect the engine fuel rack to the governor linkage arm with the
spring-loaded pull rod again. (Check that the bolt and the governor arm
is mounted correctly, if necessary see the taken photo documentation).


In the event of a misaligned or broken drive shaf or gear train,
an overspeed condition or runaway engine can develop. An
overspeeding or runaway engine can result in extensive dam-
age to the equipment, personal injury and/or loss of life


1 Intermediate housing 2 Flank clearance / bevel
gear wheel


3 Shims / bevel gear wheel 4 Flank clearance / bevel
gear and gear drive


5 Shims / bevel gear and
gear drive


Figure 1: Shims and clearance
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4 (6) L28/32A


Figure 2: Open end spanner, thin 41 mm for bevel gearwheel


Adjustment of governor


To prevent possible injury or loss of life or damage to the en-
gine, be sure to allow sufficient overtravel at each end of the
terminal shaft, so that the governor / actuator can shutdown
the engine, and also give maximum fuel, when required. Mis-
adjusted linkage could prevent the governor / actuator from
shutting down the engine.


1) Set the load limit at the governor in the middle of ENGINE STOP and
ENGINE FULL FUEL.


2) Figure 4. Set the fuel pump index rod at half of full scale. The angel V1
and V2 must then be approximately equal, about 90 deg. as indicated
on figure 4.


3) If not, turn pos. 1 to a new position. Obtaining the values of V2 de-
pends on the serrations on the governor output shaft. Pos. 2, 4 and 5
to be mounted including bolts and locking plates.


4) Figure 4. Fuel oil pump index is to be adjusted to index half of full scale
by turning the regulating shaft, pos.. 6, by using the lever, pos. 4.
Screw, pos. 7, to be tightened. Observe the clearance between the
lever, pos. 4, and the intermediate bearing housing.


5) Set the governor load limit to position ENGINE STOP, see figure 3. Fuel
oil pump index is to be checked and must be similar to zero or less.


6) Set the governor load limit to position ENGINE FULL FUEL, see figure 3.
Maximum fuel pump index is to be checked.
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L28/32A 5 (6)


Figure 3: Recommended output shaft travel adjustment


The length of the spring-loaded pull rod, pos. 4, to be adjusted
to 317 mm as indicated on figure 4


Figure 4: .


Existing governor setting is applied to the new governor for
easy synchronization


7) After completed installation normal maintenance and operation must be
followed as stated in the governor instruction manual.
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6 (6) L28/32A


Before starting the engine. Compare the governor installation
with the other similar GenSet engines on board.


8) Check lubrication oil flow to the gearwheels before starting the engine.
9) After test running pos. 3, 4 and 6, figure 4, are to be secured.
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L28/32S;L23/30S;L23/30H 1 (6)


Replacement of governor / actuator and drive


Safety precautions
l Shut-off starting air
l Stop lub. oil circulation
l Engine stopped
l Press Blocking - Reset


Manpower
Number Qualification Duration in h
1 2-4


Special tools


Open end spanner. Thin 41 mm for bevel gear wheel


Hand Tools
Ring and open end spanner, 13 mm
Ring and open end spanner, 17 mm


Data
Designation Information
Data for pressure and tolerance (Page 500.35)
Data for tightening torque (Page 500.40)
Declaration of weight (Page 500.45)


Replacement and wearing parts
Plate No. Item No. Quantity


This job has to be carried out by qualified professional person-
nel


Failure to follow above safety instructions can result in per-
sonal injury and/or loss of life
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2 (6) L28/32S;L23/30S;L23/30H


Failure to follow above safety instructions can result in danger-
ous fires, extensive damage to equipment


Correct operation and maintenance, which is the aim of this in-
struction manual, are crucial points


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Remove the governor
1) Manually push the fuel rack to position zero index on the fuel pump and


turn the load limit control knob to zero.
2) Make a clear marking with a permanent marker for the position of the


governor linkage arm, see pos. c, figure 4.
3) Disconnect the bolt for the spring-loaded pull rod and the governor link-


age arm, pos. 3 on figure 4. (Remember how the bolt and governor arm
is mounted, if necessary with photo documentation).


4) Disconnect the electric connection.
5) Remove the four foundation bolts / nuts.
6) Remove the governor from the engine and place in a proper stand on-


board.


Governor mounting
1) Make sure that the drive shaft rotates freely.
2) For replacement of the bevel gear in the governor drive be beware that


two versions of gear trains are available. Therefore kindly compare the
new gear train with existing to ensure correct replacement.


ð Gear ratio 22/18
ð Gear ratio 20/18


3) Place the governor on the governor intermediate housing with sealing
compound on the surface, pos. 1, figure 1.


4) Check the flank clearance between the bevel gearwheels by using a
soled wire and a caliper, pos. 2, figure 1. Clearance data 0.2 mm – 0.3
mm. If the clearance is out of range, it has to be adjusted by using the
original shims, pos. 3, figure 1.
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5) Check the flank clearance between the gear drive and the camshaft
gearwheel by using a feeler gauge, pos. 4, figure 1. Clearance data
0.12 – 0.18 mm. If the clearance is out of range, it has to be adjusted
by using the original shims, pos. 5, figure 1.


6) Once the flank clearances have been checked as described above, fully
tighten the four foundation bolts / nuts. After tightening recheck the
flank clearance again.


7) Now connect the engine fuel rack to the governor linkage arm with the
spring-loaded pull rod again. (Check that the bolt and the governor arm
is mounted correctly, if necessary see the taken photo documentation).


In the event of a misaligned or broken drive shaf or gear train,
an overspeed condition or runaway engine can develop. An
overspeeding or runaway engine can result in extensive dam-
age to the equipment, personal injury and/or loss of life


1 Intermediate housing 2 Flank clearance / bevel
gear wheel


3 Shims / bevel gear wheel 4 Flank clearance / bevel
gear and gear drive


5 Shims / bevel gear and
gear drive


Figure 1: Shims and clearance
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4 (6) L28/32S;L23/30S;L23/30H


Figure 2: Open end spanner, thin 41 mm for bevel gearwheel


Adjustment of governor


To prevent possible injury or loss of life or damage to the en-
gine, be sure to allow sufficient overtravel at each end of the
terminal shaft, so that the governor / actuator can shutdown
the engine, and also give maximum fuel, when required. Mis-
adjusted linkage could prevent the governor / actuator from
shutting down the engine.


1) Load limit control knob at the governor is to be turned to position five,
see figure 4, a and b.


2) Figure 4. Set the index rod at half of full scale. The angel V1 and V2
must then be approximately equal, about 90 deg. as indicated on figure
1. If not, turn pos. 1 to a new position. Obtaining the values of V2 de-
pends on the serrations on the governor output shaft. Pos. 2, 4 and 5
to be mounted including bolts and locking plates.


3) Figure 4. Fuel oil pump index is to be adjusted to index half of full scale
by turning the regulating shaft, pos.. 6, by using the lever, pos. 4.
Screw, pos. 7, to be tightened. Observe the clearance between the
lever, pos. 4, and the intermediate bearing housing.


4) Load limit control knob is to be turned to position zero and pos. 4 is to
be turned until the indicator pointer shows zero. Fuel oil pump index is
to be checked and must be similar to zero or less.


5) Load limit control knob is to be turned to position ten, figure 4 (Wood-
ward and Europa), and pos. 5 is to be turned until the indicator pointer
also show ten. Maximum fuel pump index is to be checked.
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Figure 3: Recommended output shaft travel adjustment


The length of the spring-loaded pull rod, pos. 4, to be adjusted
to 317 mm as indicated on figure 4
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Figure 4: .


Existing governor setting is applied to the new governor for
easy synchronization


6) After completed installation normal maintenance and operation must be
followed as stated in the governor instruction manual.


Before starting the engine. Compare the governor installation
with the other similar GenSet engines on board.


7) Check lubrication oil flow to the gearwheels before starting the engine.
8) After test running pos. 3, 4 and 6, figure 4, are to be secured.
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V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor 1 (8)


Functional test and adjustment of overspeed trip


Safety precautions
l None


Manpower
Number Qualification Duration in h
1 1/2


Hand Tools
Small Philips screwdriver
Hexagon key: 4 mm
Hexagon key: 2 mm
Anti-seizure product


Data
Designation Information
Data for pressure and tolerance (Page 500.35)
Data for tightening torque (Page 500.40)
Declaration of weight (Page 500.45)


Replacement and wearing parts
Plate No. Item No. Quantity


Starting Position
Engine must be started and running in idle speed


Health Risk!


Health Risk!
Due to vibrations during engine operation, especially in awkward posi-
tions!


20
20


-0
8-


28
 - 


en


Fu
nc


tio
na


l t
es


t a
nd


 a
dj


us
tm


en
t o


f o
ve


rs
pe


ed
 tr


ip
W


or
k 


Ca
rd







509-01.05 Edition 12 MAN Energy Solutions


2 (8) V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor


Personnel


This job has to be carried out by qualified professional person-
nel


Do not raise the speed over 120% of nominal speed as this could
course severe damage to the engine


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Function test of the overspeed system
1. Start the engine locally and keep it at no load and nominal rpm.
2. The function of the overspeed device can at first be tested manually by


pressing the button on top of the housing, see fig.1 blue arrow, this will
activate the flyweight and the arm for release of the air valve for the stop
cylinder and the engine should thus stop. This test is an overall functional
test, to be sure that the system is working. (This test must be carried out
without load). It is recommended now and then, while the engine is at a
standstill, to move the flyweight by means of the push button to ensure
that the flyweight can always move with sufficient ease.
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V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor 3 (8)


Figure 1: .


Function test of electronic overspeed


Figure 2: .


1. The electronic overspeed can now be tested .The engine is run up, by
turning the governor synchronizer, or manually, see fig. 2 & 5, and still at
no load, while watching the tachometer, for controlling the speed, which
is marked with arrows see Fig. 2 & 3.
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4 (8) V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor


Figure 3: .


If the governor or actuator is locked, by a speed limitation, which is below the
overspeed set point value; in this case the fuel rack lever can be manual activ-
ated with a spanner, See fig. 5. For reaching the overspeed set point, in this
case the engineer who is manually carrying out this test must be skilled and
very careful, not rising the speed too fast and at the same time follow the
speed indication on the tachometer, see fig 3. If the engine overspeed shut
down is within the set point, as stated in description 500.30, then no further
action is required at this stage.


Figure 4: .


The electronic overspeed (please see plate P50940) has a lower set point
compare to the mechanical set point, see description 500.30. When the en-
gine speed reach the set point, for the electronic overspeed the converter
(Tacho module) see fig. 4 gives an electronic signal to the governor (stop
solenoid) and the red overspeed lamp will be turned on. See fig.3. By reach-
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V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor 5 (8)


ing the overspeed revolution number indicated in description 500.30 or in the
Test report; the overspeed trip device must function, thus actuating the stop
solenoid on the governor.


1 Governor lever 2 Fuel rack lever
3 Spring loaded rod


Figure 5: .


Function test of mechanical overspeed
When the speed of the engine is risen further, after the electrical overspeed is
activated, then the mechanical device see fig. 6, will activate; if the set point is
reached, the pneumatic valve will open, which will send the pilot air via a pipe
system into the lambda cylinder/stop cylinder, see fig. 6 and 7.


Figure 6: .


The fuel injection pump control rods are moved to zero index, and the engine
stops. Compare speed measured value, from the tachometer with description
500.30 and test records. Adjust if necessary, and reset the overspeed shut-
down on the mechanical device. See fig. 6-8-9. & trip 11.


20
20


-0
8-


28
 - 


en


Fu
nc


tio
na


l t
es


t a
nd


 a
dj


us
tm


en
t o


f o
ve


rs
pe


ed
 tr


ip
W


or
k 


Ca
rd







509-01.05 Edition 12 MAN Energy Solutions


6 (8) V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor


Figure 7: .


If the overspeed trip device at the revolution shows different value from what
is stated in description 500.30 or in the Test Report, the overspeed device
must be adjusted. Please see next stage regarding adjustment of overspeed
device.


After test of overspeed, the engine has to be started up in idle
mode to ensure correct functioning before normal operation


Adjustment of overspeed device
1. Remove both covers on the housing of the overspeed trip device see


fig.1 parts with red arrows must be dismantled. After removing the cov-
ers, the device is open for adjustment See Fig. 8 & 9, regarding device
position on the engine see fig.6.


Figure 8: .


2. Loosen the lock screw, and turn the adjusting screw outwards (slacken
flyweight spring) to reduce the set point, approx. 1 turn equal to 60 rpm
using the tubular pin spanner supplied, see fig. 8.
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V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor 7 (8)


Be careful not to screw the adjusting screw so far out that it may touch
the release arm. Tighten the lock screw and test the overspeed device
again.
Fig. 10 shows the normal position of the overspeed unit, and the engine
can be started.


Figure 9: .


Figure 10: .


Figure 11: .
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8 (8) V28/32S;L23/30H-Mk2;L28/32S;L23/30S;L23/30H, Mechanical governor


3. When the overspeed has been activated, see fig 11, then the device
must be reset before the engine can be started again. See fig. 9.


4. Refit the covers completely when the overspeed device function is at the
correct revolution.
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L28/32H 1 (6)


Replacement of governor / actuator and drive


Safety precautions
l Shut-off starting air
l Stop lub. oil circulation
l Engine stopped
l Press Blocking - Reset


Manpower
Number Qualification Duration in h
1 2-4


Special tools


Open end spanner. Thin 41 mm for bevel gear wheel


Hand Tools
Ring and open end spanner, 13 mm
Ring and open end spanner, 17 mm


Data
Designation Information
Data for pressure and tolerance (600.35)
Data for tightening torque (600.40)
Declaration of weight (600.45)


Replacement and wearing parts
Plate No. Item No. Quantity


This job has to be carried out by qualified professional person-
nel


Failure to follow above safety instructions can result in per-
sonal injury and/or loss of life
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2 (6) L28/32H


Failure to follow above safety instructions can result in danger-
ous fires, extensive damage to equipment


Correct operation and maintenance, which is the aim of this in-
struction manual, are crucial points


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Remove the governor
1) Manually push the fuel rack to position zero index on the fuel pump and


turn the load limit control knob to zero.
2) Make a clear marking with a permanent marker for the position of the


governor linkage arm, see pos. c, figure 4.
3) Disconnect the bolt for the spring-loaded pull rod and the governor link-


age arm, pos. 3 on figure 4. (Remember how the bolt and governor arm
is mounted, if necessary with photo documentation).


4) Disconnect the electric connection.
5) Remove the four foundation bolts / nuts.
6) Remove the governor from the engine and place in a proper stand on-


board.


Governor mounting
1) Make sure that the drive shaft rotates freely.
2) For replacement of the bevel gear in the governor drive be beware that


two versions of gear trains are available. Therefore kindly compare the
new gear train with existing to ensure correct replacement.


ð Gear ratio 22/18
ð Gear ratio 20/18


3) Place the governor on the governor intermediate housing with sealing
compound on the surface, pos. 1, figure 1.


4) Check the flank clearance between the bevel gearwheels by using a
soled wire and a caliper, pos. 2, figure 1. Clearance data 0.2 mm – 0.3
mm. If the clearance is out of range, it has to be adjusted by using the
original shims, pos. 3, figure 1.
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L28/32H 3 (6)


5) Check the flank clearance between the gear drive and the camshaft
gearwheel by using a feeler gauge, pos. 4, figure 1. Clearance data
0.12 – 0.18 mm. If the clearance is out of range, it has to be adjusted
by using the original shims, pos. 5, figure 1.


6) Once the flank clearances have been checked as described above, fully
tighten the four foundation bolts / nuts. After tightening recheck the
flank clearance again.


7) Now connect the engine fuel rack to the governor linkage arm with the
spring-loaded pull rod again. (Check that the bolt and the governor arm
is mounted correctly, if necessary see the taken photo documentation).


In the event of a misaligned or broken drive shaf or gear train,
an overspeed condition or runaway engine can develop. An
overspeeding or runaway engine can result in extensive dam-
age to the equipment, personal injury and/or loss of life


1 Intermediate housing 2 Flank clearance / bevel
gear wheel


3 Shims / bevel gear wheel 4 Flank clearance / bevel
gear and gear drive


5 Shims / bevel gear and
gear drive


Figure 1: Shims and clearance
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4 (6) L28/32H


Figure 2: Open end spanner, thin 41 mm for bevel gearwheel


Adjustment of governor


To prevent possible injury or loss of life or damage to the en-
gine, be sure to allow sufficient overtravel at each end of the
terminal shaft, so that the governor / actuator can shutdown
the engine, and also give maximum fuel, when required. Mis-
adjusted linkage could prevent the governor / actuator from
shutting down the engine.


1) Load limit control knob at the governor is to be turned to position five,
see figure 4, a and b.


2) Figure 4. Set the index rod at half of full scale. The angel V1 and V2
must then be approximately equal, about 90 deg. as indicated on figure
1. If not, turn pos. 1 to a new position. Obtaining the values of V2 de-
pends on the serrations on the governor output shaft. Pos. 2, 4 and 5
to be mounted including bolts and locking plates.


3) Figure 4. Fuel oil pump index is to be adjusted to index half of full scale
by turning the regulating shaft, pos.. 6, by using the lever, pos. 4.
Screw, pos. 7, to be tightened. Observe the clearance between the
lever, pos. 4, and the intermediate bearing housing.


4) Load limit control knob is to be turned to position zero and pos. 4 is to
be turned until the indicator pointer shows zero. Fuel oil pump index is
to be checked and must be similar to zero or less.


5) Load limit control knob is to be turned to position ten, figure 4 (Wood-
ward and Europa), and pos. 5 is to be turned until the indicator pointer
also show ten. Maximum fuel pump index is to be checked.
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Figure 3: Recommended output shaft travel adjustment


The length of the spring-loaded pull rod, pos. 4, to be adjusted
to 317 mm as indicated on figure 4
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Figure 4: .


Existing governor setting is applied to the new governor for
easy synchronization


6) After completed installation normal maintenance and operation must be
followed as stated in the governor instruction manual.


Before starting the engine. Compare the governor installation
with the other similar GenSet engines on board.


7) Check lubrication oil flow to the gearwheels before starting the engine.
8) After test running pos. 3, 4 and 6, figure 4, are to be secured.
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Functional test and adjustment of overspeed trip


Safety precautions
l None


Manpower
Number Qualification Duration in h
1 1/2


Hand Tools
Small Philips screwdriver
Hexagon key: 4 mm
Hexagon key: 2 mm
Anti-seizure product


Data
Designation Information
Data for pressure and tolerance (600.35)
Data for tightening torque (600.40)
Declaration of weight (600.45)


Replacement and wearing parts
Plate No. Item No. Quantity


Starting Position
Engine must be started and running in idle speed


Health Risk!


Health Risk!
Due to vibrations during engine operation, especially in awkward posi-
tions!
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Personnel


This job has to be carried out by qualified professional person-
nel


Do not raise the speed over 120% of nominal speed as this could
course severe damage to the engine


Graphics


Graphics may vary slightly
The actual layout of the components may vary slightly from the graph-
ics.


Function test of the overspeed system
1. Start the engine locally and keep it at no load and nominal rpm.
2. The function of the overspeed device can at first be tested manually by


pressing the button on top of the housing, see fig.1 blue arrow, this will
activate the flyweight and the arm for release of the air valve for the stop
cylinder and the engine should thus stop. This test is an overall functional
test, to be sure that the system is working. (This test must be carried out
without load). It is recommended now and then, while the engine is at a
standstill, to move the flyweight by means of the push button to ensure
that the flyweight can always move with sufficient ease.
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Figure 1: .


Function test of electronic overspeed


Figure 2: .


1. The electronic overspeed can now be tested .The engine is run up, by
turning the governor synchronizer, or manually, see fig. 2 & 5, and still at
no load, while watching the tachometer, for controlling the speed, which
is marked with arrows see Fig. 2 & 3.
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Figure 3: .


If the governor or actuator is locked, by a speed limitation, which is below the
overspeed set point value; in this case the fuel rack lever can be manual activ-
ated with a spanner, See fig. 5. For reaching the overspeed set point, in this
case the engineer who is manually carrying out this test must be skilled and
very careful, not rising the speed too fast and at the same time follow the
speed indication on the tachometer, see fig 3. If the engine overspeed shut
down is within the set point, as stated in description 500.30, then no further
action is required at this stage.


Figure 4: .


The electronic overspeed (please see plate P50940) has a lower set point
compare to the mechanical set point, see description 500.30. When the en-
gine speed reach the set point, for the electronic overspeed the converter
(Tacho module) see fig. 4 gives an electronic signal to the governor (stop
solenoid) and the red overspeed lamp will be turned on. See fig.3. By reach-


20
20


-0
8-


28
 - 


en


Fu
nc


tio
na


l t
es


t a
nd


 a
dj


us
tm


en
t o


f o
ve


rs
pe


ed
 tr


ip
W


or
k 


Ca
rd







MAN Energy Solutions M6090105-03H


L28/32H 5 (8)


ing the overspeed revolution number indicated in description 500.30 or in the
Test report; the overspeed trip device must function, thus actuating the stop
solenoid on the governor.


1 Governor lever 2 Fuel rack lever
3 Spring loaded rod


Figure 5: .


Function test of mechanical overspeed
When the speed of the engine is risen further, after the electrical overspeed is
activated, then the mechanical device see fig. 6, will activate; if the set point is
reached, the pneumatic valve will open, which will send the pilot air via a pipe
system into the lambda cylinder/stop cylinder, see fig. 6 and 7.


Figure 6: .


The fuel injection pump control rods are moved to zero index, and the engine
stops. Compare speed measured value, from the tachometer with description
500.30 and test records. Adjust if necessary, and reset the overspeed shut-
down on the mechanical device. See fig. 6-8-9. & trip 11.
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Figure 7: .


If the overspeed trip device at the revolution shows different value from what
is stated in description 500.30 or in the Test Report, the overspeed device
must be adjusted. Please see next stage regarding adjustment of overspeed
device.


After test of overspeed, the engine has to be started up in idle
mode to ensure correct functioning before normal operation


Adjustment of overspeed device
1. Remove both covers on the housing of the overspeed trip device see


fig.1 parts with red arrows must be dismantled. After removing the cov-
ers, the device is open for adjustment See Fig. 8 & 9, regarding device
position on the engine see fig.6.


Figure 8: .


2. Loosen the lock screw, and turn the adjusting screw outwards (slacken
flyweight spring) to reduce the set point, approx. 1 turn equal to 60 rpm
using the tubular pin spanner supplied, see fig. 8.
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Be careful not to screw the adjusting screw so far out that it may touch
the release arm. Tighten the lock screw and test the overspeed device
again.
Fig. 10 shows the normal position of the overspeed unit, and the engine
can be started.


Figure 9: .


Figure 10: .


Figure 11: .
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3. When the overspeed has been activated, see fig 11, then the device
must be reset before the engine can be started again. See fig. 9.


4. Refit the covers completely when the overspeed device function is at the
correct revolution.


20
20


-0
8-


28
 - 


en


Fu
nc


tio
na


l t
es


t a
nd


 a
dj


us
tm


en
t o


f o
ve


rs
pe


ed
 tr


ip
W


or
k 


Ca
rd








MAN Energy Solutions D10403-02-L2330AK


L23/30A 1 (3)


Checks after starting up


General
This chapter enumerates checks to be made Immediately after starting, during
load Increase, and during normal running. The sequence has been made ac-
cordingly.
It is assumed that the engine has been out of service for some time, for in-
stance due to repairs, and that “CHECKS DURING OUT-OF-SERVICE PERI-
ODS” have been carried out as described in the previous chapter.
Starting-up after such an out of service period is usually made as a quay-trial
(test running). Prior to a quay-trial it must be ascertained that:


1. Harbour authorities permit quay-trial
2. Moorings are sufficient
3. Watch is kept on the bridge


Whether or not a quay-trial is made the following checks must be made in the
stated order in addition to normal surveillance and recording.


To be made immediately
after starting:


Check 21: Turbochargers
See that all turbochargers are running.
Check 22: Circulating oil
See that the pressure is in order.
Check 23: Cylinders
See that all cylinders are firing (see exhaust temperatures).
Check 25: Pressures and temperatures
See that everything is normal for the engine speed. Fuel oil, cooling water,
system oil.
Check 26: Overspeed and shut-down devices
Check by simulation of overspeed and shut-down devices that the engine
stops. 
Set point of the overspeed-stop is stated on the brake test sheet.
After changing the pump index on one or more cylinders, it must be checked
that when in the STOP position the governor can move all the fuel pumps to
an average pump index, not exceeding 3 so as to avoid overspeeding of the
engine when the propeller is de-clutched. It should be checked when the run-
in has been completed that all the fuel pumps are set at the same index ( 0.5)
and that the governor can move all the fuel pumps back to max. 3 index.


To be made during the
starting up, but only if re-
quired owing to repairs or
alterations made:


Check 27: Feel-over sequence
If the condition of the machinery is not well-known, especially after repairs of
alterations, the “feel-over sequence” should always be followed. That is: After
5, 15 and 30 minute’s idle running, open the crankcase and the camshaft
housing and feel over on the sliding surfaces of all moving parts where friction
may arise and cause undue heating.
Feel: Main, crank pin and camshaft bearings. 
The cylinder liner surfaces are inspected from below.
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After the last feel-over, repeat Check 2: Oil flow. 
See also: OPERATIONAL DISTURBANCES, IGNITION IN CRANKCASE.
Check 28: Starting-up sequence
After repair or replacement of cylinder liners, piston and piston rings or bear-
ings, allowance must be made for a running-in period, i.e. the engine speed
should be increased gradually as indicated in the tables below. The engine
output is determined on the basis of the fuel pump index, the engine speed,
and the charging air pressure.


Output


%


Time


Hours


Engine


rev/min


Pump index


scale


0 1/2 500 7


25 2 570 14


50 2 715 19


75 2 820 22.5


90 2 870 25


100 900 26.5


Table 1: Main engines:


New Node
To be made shortly after
putting on the load, and
then at suitable intervals
during the running:


Check 29: Alarms
Pressure controllers
The function and adjustment of the alarms should be checked. If no special
testing equipment is available, the checking can be effected as follows: The
alarm pressure switch in the lubricating oil system may be provided with a test
cock, by means of which the pressure at the sensor may be decreased. 
If there is no such test cock, the alarm, point must be displaced, until the
alarm is given, after which it is checked that the pressure switch scale is in
agreement with the actual pressure. (Some types of pressure controllers have
adjustable scale). 
Now the pressure switch is reset to the preselected alarm limit, which should
cause the alarm signal to stop.
Thermostates.
Most thermostats in the cooling water system can likewise be tested by redu-
cing the set-point so the thermostat reacts to the actual temperature, or one
can heat the sensor together with a reference thermometer in water bath to
the alarm temperature.
Check 30: Thermostatic valves
The thermostatic valves in the cooling water and lubricating oil system have
fixed temperature range and cannot be adjusted. The sensing elements are
checked by heating them up together with a reference thermometer in a water
bath.
Check 31: Measuring instruments
During testbed and sea trials, the measuring instruments mounted direct on
the engine are to be used for measuring pressure and temperatures. Due to
the differences in mounting methods, size of sensing elements and shape of
pockets it cannot be expected that any remote indicating instruments and in-
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struments fitted on the engine give exactly the same readings. Control of cor-
rect indications is normally easier to perform on the instruments which are fit-
ted direct on the engine.
Check 32: Thermometers and pressure gauges
These should be compared with calibrated reference instruments at suitable
intervals. If an instrument suddenly gives indications which deviate from nor-
mal values, by exchanging the instrument with another it should be examined
whether there is a fault in the instruments. Thermometers in exposed posi-
tions should be shielded against heat and air currents from the engine room
ventilation system and if the temperature permits, thermometer pockets
should be kept filled with oil to ensure correct readings. Connecting tubes and
hoses for electric pressure gauge or water-filled pressure gauges of the U-
type should be completely tight. It should also be checked that water accu-
mulated in pipe bends does not falsify the readings. Check any cocks or
throttle valves for free flow before taking readings.
Check 33: Observations
Make a full set of observations. See that Pmax and load distribution are in or-
der, 
See section 1 02, OPERATIONAL OBSERVATIONS.
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