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Dear Sirs

MAN Diesel & Turbo is occasionally informed about major damage to 
engines in service due to failure of a connecting rod stud/screw fol-
lowed by a connecting rod failure and even damage to the crankshaft 
and engine frame.

Most of the time, the root cause analysis of the breakdown concludes 
that tightening of the connecting rod studs/screws has not been per-
formed according to the instructions issued by MAN Diesel & Turbo.

With the purpose of minimising this risk of Maintenance Induced Fail-
ure, MAN Diesel & Turbo has revised and updated the procedure for 
check of tightening of connecting rods.

New Procedure:
MAN Diesel & Turbo recommends checking the tightening after “Start-
ing-up  after repair” or any other overhaul/maintenance, i.e. the first 
time the engine is stopped after reaching nominal RPM without load 
according to existing commissioning procedures after overhaul.
Consequently, check of tightening must be done after the starting-up 
procedure and before loading the engine.

Benefits:
•  In case of wrong tightening at installation, correct tightening can  
 be done at the tightening check.
•  No risk of overlooking the tightening check in case of crew change.
•  No retightening after 200 hours.

Please find the updated work cards and descriptions for all engine 
types enclosed.
We kindly request that these new working cards are replaced in the 
instruction manuals at first opportunity.

If you have further questions, please do not hesitate contacting our 
Operation Department in Holeby.       LEO7-hol@mandieselturbo.com

Yours faithfully

Mikael C. Jensen 
Vice President
Engineering

Kjeld Lorentzen
Superintendent
Operation Department

Check of Tightening of 
Connecting Rod 

SL2015-606/KEL
December 2015

Concerns
Owners and operators of 
MAN four-stroke diesel engines.
Types: 
L16/24, L21/31, L23/30, L27/38, L28/32, 
V28/32 (all types)

Summary
New safer tightening instructions for 
connecting rods

See Attachments
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod bolts.
Check of connecting rod bolts, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


 


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52021 011  
52021 096  
52021 299  
52021 167  
52021 180  
52021 202  
52021 334  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Hydraulic tightening of connecting rod
screws


1 Hydraulic tools


Figure 1: Hydraulic tool for tightening of connecting rod screws


1) Mount the connecting rod bolts and tighten the
nuts by hand.


2) Mount the hydraulic tools, pos. 1, on both con-
necting rod bolts. 
Be aware of the max. lifting height of the tool
and adjust the distance between the piston
and the cylinder before adding pressure to the
tool. please see working card 520-01.05.


3) Connect the hoses and pressure pump to the
hydraulic tool.


4) Add the prescribed hydraulic pressure, (to both
bolts simultaneously), see description 500.40,
and tighten the nuts by using a handle.


5) Relieve the hydraulic pressure on the tool.


6) Add the hydraulic pressure to the tool once
more.


7) Tighten the nuts again.


 


The point 5 to 7 can be followed in order to
remove tensions in the bolts, if any


 


8) If there still is a distance and the nuts still can
be tightened then repeat the point 5 to 7.


9) Release the hydraulic pressure on the tool and
remove the hydraulic nuts.


 


General instruction about hydraulic tightening,
please see working card 520-01.05
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


506-01.20


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52021 -  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Hydraulic tightening of connecting rod
screws


1) Screw the studs pos. 3 down by hand into the
connecting rod body pos. 1.


2) Fit the upper part of the connecting rod pos. 2
and hold it with nuts pos. 4.


 


Remember to fit the bearing shells (unless the
tightening is carried out for checking the ovality -
see work card 506-01.15)


 


3) Screw the studs to the bottom. Check the dis-
tance 81 mm from surface of upper part pos. 2
to the end of the studs pos. 3 and hand-
tighten the nuts pos. 4.


4) Fix the hydraulic jacks pos. 5.


 


Turn the thrust piece of the jack so that the slots
for the ball handle pos. 6 are unloaded when
pressurizing the jack


 


5) Connect the jacks to the hydraulic system/
pump by using the angle piece pos. 7.


6) Load the studs with the hydraulic pressure and
tighten the nuts with the ball handle pos. 6.


 


If the hydraulic pressure reaches above 775 bar
during assembling or disassembling the con-
necting rod, the studs must be changed regard-
less any elongtation


 


7) Relieve the tool pressure.


8) Re-apply the tool pressure.


9) Tighten the nuts again.


Figure 1: Hydraulic tightening of connecting rod
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Item 8 and 9 are carried out in order to eleminate
any harmful stresses


 


10) If any clearance is still visible and the nut can
be turned, then repeat item 7, 8 and 9.


11) The pressure to be relieved and the tool to be
dismantled.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


 


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52000 011  
52000 096  
52000 167  
52000 180  
52000 202  
52000 334  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Tightening Sequence


The following sequence is the same for both the
connecting rod screws (item 211) and the marine
head screws (item 152), see plate 50601.


1) Mount the hydraulic tightening bolts and be
sure that the studs are screwed home. Tighten
the nuts by hand (step 1).


2) Mount the hydraulic tools, fig. 1, on both con-
necting rod bolts.


A Tightening order B Hydraulic tool


Figure 1: Hydraulic tool for tightening of connecting rod screws


Be aware of the max. lifting height of the tool and
adjust the distance between the piston and the cyl-
inder before adding pressure to the tool, please see
working card 520-01.05.


3) Connect the hoses and pressure pump to the
hydraulic tool.


Measuring instruction for extension of
hydraulic tightened bolts


1) Mount the two dial gauges on the hydraulic
tools, fig 2.


 


For a correct measuring the dial gauge has to be
mounted with the magnetic bracket on the hous-
ing of the hydraulic tool


 


2) Tension both bolts simultaneously to a pres-
sure of: 
connecting rod screw: ..100 bar
marine head screw: ......600 bar
by use of the hydraulic tightening tool.


3) Set the dial gauges to "0".


4) Check by feeler gauge 0.01 mm. It is not
allowed that there is clearance between the
assembled components.


5) Load the bolts to the specified pressure, see
description 500.40.


6) Tension both the nuts hand-tight.


7) Release the pressure.


1 Dial gauge 2 Hydraulic tightening tool


3 Nut 4 Screw


Figure 2: Hydraulic tool for tightening of connecting rod screws
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8) Tension the bolts to a pressure of: 
connecting rod screw: ..100 bar
marine head screw: ......600 bar
again.


9) Read elongation of the screw Δl on the dial
gauge and compare with the value in table.


 


The bolts should be tightened to the speci fied
tensioning pressure, not according to the elon-
gation. The elongation only serves as a means of
control. In case of excessive deviations, repeat
the tensioning procedure and check the measur-
ing instruments and / or pressure gauges


 


10) Release the pressure and remove the hydraulic
tensioning tools.


 


For general instruction about hydraulic tighten-
ing, please see working card 520-01.05.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


506-01.20


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52021 -  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Tightening Sequence


Both studs to be tightened simultaneously.


1) Screw the studs (3) down by hand into the
connecting rod body (1).


2) Fit the upper part of the connecting rod (2) and
hold it with nuts (4).


 


Remember to fit the bearing shells (unless the
tightening is carried out for checking the ovality -
see work card 506-01.15)


 


3) Check that the studs are screwed to the bot-
tom nd hand-tighten the nuts (4).


 


Personal Protection Equipment


Use safety glasses and protective gloves


 


4) Mount the hydraulic jacks (5).


 


Turn the thrust piece of the jack so that the slots
for the ball handle (6) are unloaded when pres-
surizing the jack


 


5) Connect the jacks to the hydraulic system/
pump.


6) Load the studs with the hydraulic pressure and
tighten the nuts with the ball handle (6).


 


If the hydraulic pressure reaches above 775 bar
during assembling or disassembling the con-
necting rod, the studs must be changed regard-
less any elongtation


 


Figure 1: Hydraullic tightening of connecting rod
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7) Relieve the tool pressure.


8) Re-apply the tool pressure.


9) Tighten the nuts again.


 


Item 8 and 9 are carried out in order to eliminate
any harmful stresses


 


10) If any clearance is still visible and the nut can
be turned, then repeat item 7, 8 and 9.


11) The pressure to be relieved and the tool to be
dismantled.
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod bolts.
Check of connecting rod bolts, tightening condi-
tion.


Starting Position
Piston, connecting rod, bearing shells and bearing
cap preassembled.


Related Procedure


Qualified Manpower


Duration in h : 1/2
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52000 011  
52000 096  
52000 202  
52000 334  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Tightening Sequence


The following sequence is the same for both the
connecting rod screws (item 211) and the marine
head screws (item 152), see plate 50601.


1) Mount the hydraulic tightening bolts and be
sure that the studs are screwed home. Tighten
the nuts by hand (step 1).


2) Mount the hydraulic tools, fig. 1, on both con-
necting rod bolts.


A Tightening order B Hydraulic tool


Figure 1: Hydraulic tool for tightening of connecting rod screws


Be aware of the max. lifting height of the tool and
adjust the distance between the piston and the cyl-
inder before adding pressure to the tool, please see
working card 520-01.05.


3) Connect the hoses and pressure pump to the
hydraulic tool.


Measuring Instruction for Extension of
Hydraulic Tightened Bolts


1) Mount the two dial gauges on the hydraulic
tools, fig 2.


1 Dial gauge 2 Hydraulic tightening tool


3 Nut 4 Screw


Figure 2: Hydraulic tool for tightening of connecting rod screws


 


For a correct measuring the dial gauge has to be
mounted with the magnetic bracket on the hous-
ing of the hydraulic tool


 


2) Tension both bolts simultaneously to a pres-
sure of (step 2): 
connecting rod screw (030-2): ..100 bar
marine head screw (030-1): ......600 bar
by use of the hydraulic tightening tool.


3) Set the dial gauges to "0".


4) Check by feeler gauge 0.01 mm. It is not
allowed that there is clearance between the
assembled components.


5) Load the bolts to the specified pressure (step
3), see description 500.40.


6) Tension both the nuts hand-tight.


MAN Diesel & Turbo


506-01.25
Edition 08


Hydraulic Tightening of Connecting Rod and Marine
Head Screws


Work Card
Page 2 (3)


L21/31, L21/31S
 


 


 


 2015.08.12







7) Release the pressure.


 


Control Procedure


1) Tension the bolts to a pressure of:
connecting rod screw (030-2): ..100 bar
marine head screw (030-2):.......600 bar
again.


2) Read elongation of the screw Δl on the dial
gauge and compare with the value in table.


 


The bolts should be tightened to the specified
tensioning pressure, not according to the elon-
gation. The elongation only serves as a means of
control. In case of excessive deviations, repeat
the tensioning procedure and check the measur-
ing instruments and / or pressure gauges


 


3) Release the pressure and remove the hydraulic
tensioning tools.


 


For general instruction about hydraulic tighten-
ing, please see working card 520-01.05.


MAN Diesel & Turbo


Work Card
Page 3 (3)


Hydraulic Tightening of Connecting Rod and Marine
Head Screws


506-01.25
Edition 08


 
L21/31, L21/31S


 


 


2015.08.12  





		506-01.25 (08)  Hydraulic Tightening of Connecting Rod and Marine Head Screws






Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


506-01.20


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
52000 . Hydraulic tools


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Tightening sequence


1) Tighten the screw pos. 3 home to the connect-
ing rod by hand.


2) Mount the lower part pos. 2 and fasten the
lower part with the nuts, pos. 4.


3) Tighten the nuts by hand.


4) Mount the hydraulic tool, pos. 5.


Be aware of the max. lifting heigt of the tool and
adjust the distance between the piston and the cyl-
inder before adding pressure to the tool. Please see
Working Card 520-01.05.


5) Connect the tool to the hydraulic tool.


6) Add the prescribed hydraulic pressure, (to both
screws simultaneously). Please see Description
500.40, and tighten the screws by using a han-
dle, pos 6.


7) Relieve the hydraulic pressure on the tool.


8) Add the hydraulic pressure to the tool.


9) Tighten the nuts again.


 


The Points 7 to 9 are to be followed in order to
remove tensions in the screws, if any


 


10) If there still is a distance and the nuts still can
be tightened then repeat the points 7, 8 and 9.


11) Relieve the pressure on the tool and remove it
from the screws.


 


General instruction about hydraulic tightening.
Please see Working Card 520-01.10


 


Figure 1: .
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


606-01.20


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
62006 28 140-760 Nm


Tool combination for tightening of connecting rod
screws, see working card 620-01.20


Hand Tools
Open-end spanner, 32 mm


Replacement and wearing parts


Plate No. Item No. Quantity
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Tool combinations


Tool combinations for tightening of connecting rod
screws, see working card 620-01.20.


Tightening of connecting rod screws


1st step


Tightening the screws in tightening order as illustra-
ted in fig 1 using an initial torque of 400 Nm.


Figure 1: .


2nd step


Once more tightening the screws in prescribed
tightening order, still using a torque of 400 Nm.


3rd step


Mark the four screws and the bearing cap felt-tip-
pen as illustraded in fig. 2.


Tightening order by turning through a 60° ± 2°
angle i.e. until the marks on screws collar and con-
necting rod coincide radially.


1 Mark on bearing cap 2 Mark on the screw collar


Figure 2: .


4th step


Check the screw tightening in prescribed order
using a torque of 700 Nm.


Proper tightening condition is present, if the screws
are not turned further during this test.


5th step


Check that the bearing can easily be moved on the
journal.


Check of connecting rod screws,
tightening condition


Check of the tightening condition of connecting rod
screws has to be executed within a short running
period after remounting/mounting of the connecting
rod.


This check can be fulfilled after only a few running
hours at max. rpm at full load but has to be fulfilled
not later then 200 running hours after starting up.


The tightening condition is checked with a torque af
700 Nm executed in prescribed screw tightening
order, see fig. 1.


Proper tightening condition is present if the screws
are not turning further during the test.


In order to ensure observation of any movement,
the screws and the connecting rod should be
applied with coinciding filt-pen marks prior to the
test, see fig. 3.
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1 Coinciding mark on bear-
ing cap


2 Mark on the screw collar


Figure 3: .


Any turning of the screws during the 700 Nm test
indicates insufficient tightening condition, and in this
case the big-end assembly has to be dismantled
and investigated for evaluation and correction of
failure.


As part of recommended overhaul and routine
work, the tightening condition of connecting rod
screws should also be checked, for each, see page
600.24 running hours.


Figure 4: .
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Introduction


The overhaul intervals are based on operation on a
specified fuel oil quality at normal service output,
which means 70-100% of MCR.


In the long run it is not possible to achieve safe and
optimum economical running without an effective
maintenance system.


The structure and amount of information in the
maintenance programme mean that it can be inte-
grated in the entire ship's/power station's mainte-
nance system or it can be used separately.


The core of the maintenance system is the key dia-
gram, indicating the inspection intervals for the
components/ systems, so that the crew can make
the necessary overhauls based on the engines'
condition and/or the time criteria.


The maintenance system is divided into 2 main
groups:


The stated recommended intervals are only for
guidance as different service conditions, the quality
of the fuel oil and the lubricating oil, treatment of the
cooling water, etc., have determining influence on
the actual service results and thus the intervals
between necessary overhauls.


Experience with the specific plant/personnel should
be used to adjust the time between overhauls. It
should also be used to adjust the timetable stated
for guidance in the working cards.


Work cards


Each of the working cards can be divided into two:
a front page and one or several pages describing
and illustrating the maintenance work.


The front page indicates the following:


1. Safety regulations, which MUST be carried out
before the maintenance work can start.


2. A brief description of the work.


3. Reference to any work which must be carried
out before the maintenance work can start.


4. Related procedures – indicates other works,
depending on the present work – or works
which it would be expedient to carry out.


5. Indicates x number of men in y number of hours
to accomplish the work.


The stated consumption of hours is only inten-
ded as a guide.


Experience with the specific station/personnel
may lead to updating.


6. Refers to data required to carry out the work.


7. Special tools which must be used. Please note
that not all tools are standard equipment.


8. Various requisite hand tools.


9. Indicates the components/parts which it is
advisable to replace during the maintenance
work. Please note that this is a condition for the
intervals stated.


Figure 1: Instruction guide for work cards


Auxiliary equipment


The precondition of the reliablity and operating
eqonomy of the GenSet will to a great extent
depend on correct operation and proper mainte-
nance of all equipment.


Alle auxiliary equipment must be operated as
described in the operation- and maintenance
instructions from the manufacturer of the compo-
nents.


It is also essential that the crew is fully acquainted
with the functions and mode of operation of the
auxiliary equipment.
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Safety precautions


Engine stopped
Shut-off starting air
Shut off cooling water
Shut off fuel oil
Shut-off cooling oil
Stop lub. oil circulation
Press Blocking - Reset


Short Description


Tightening procedure for connecting rod screws.
Check of connecting rod screws, tightening condi-
tion.


Starting Position


Piston, connecting rod, bearing
shells and bearing cap preassem-
bled


606-01.20


Related Procedure


Qualified Manpower


Duration in h : ½
Number : 2


Data


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


Special tools


Plate No. Item No. Note
62021 -  


 


Hand Tools


Replacement and wearing parts


Plate No. Item No. Quantity
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Tightening sequence


1) Tighten the screw pos. 3 home to the connect-
ing rod by hand.


2) Mount the lower part pos. 2 and fasten the
lower part with the nuts, pos. 4.


3) Tighten the nuts by hand.


4) Mount the hydraulic tool, pos. 5.


Be aware of the max. lifting heigt of the tool and
adjust the distance between the piston and the cyl-
inder before adding pressure to the tool. Please see
Working Card 620-01.05.


5) Connect the tool to the hydraulic tool.


6) Add the prescribed hydraulic pressure, (to both
screws simultaneously). Please see Description
600.40, and tighten the screws by using a han-
dle, pos 6.


7) Relieve the hydraulic pressure on the tool.


8) Add the hydraulic pressure to the tool.


9) Tighten the nuts again.


 


The Points 7 to 9 are to be followed in order to
remove tensions in the screws, if any


 


10) If there still is a distance and the nuts still can
be tightened then repeat the points 7, 8 and 9.


11) Relieve the pressure on the tool and remove it
from the screws.


 


General instruction about hydraulic tightening.
Please see Working Card 620-01.10


 


Figure 1: .
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