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LC-A (LifeCycle Administrator) is the total support package to support your vessels by the software and the

hardware developed in order to minimize the lifecycle cost of the vessel and also by onboard service by our field
engineers.

Different from the support only by the land-base management with the general communication between an office
and a vessel, LC-A enables the efficient operation of the vessel by the support based on the common data and
by the onboard solution system.

The software adopts the advanced condition diagnosis logic. Different from the general and conventional
performance analysis, it is the main feature for LC-A to be automatically able to show up instructions based on
the automatic condition diagnosis.
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Onboard solution system based on automatic condition diagnosis
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Onboad service by field engineers
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Further effect by conbination with RT-flex electronically controlled engine
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Parameters and documents of other machineries can be registered in LC-A, too.

Therefore a LC-A can provide the automatic condition diagnosis, the troubleshooting and the maintenance
management of some machineries in the engine room.
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General and conventional system
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Measurement data collection
b 4
TF—YRE. ESENR

Data storage and performance analysis \ ﬂ

CsmmmmmmEnmnm e — ammmmmmn . ﬁﬁt/"j—

I.|. 9 Special sensors '

in
| B2l SEREEOHH

Advanced monitoring and " " "
condition dlagn03|s Calculating optimun setting

i

%%kgjmhwgﬁﬁmm&ti%

Extraction and assistance of necessary work based on condition
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Optimum setting based on condition and operation
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Condition monitoring
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Cylinder oil feed, fuel quantity setting, scavenging air temperature and

ondition based maintenanc

s0 on can be optimally set based on condition during engine operation
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Accident Recovery work Increased speed
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Precise support by information sharing between office and vessel
Comfirmation of the condition based on

the automatic diagnosis
Planed maintanance based on the condition
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Minimizing possibility of accident Minimizing recovery work time Minimizing schedule for recovery
Minimizing damage severity Minimizing fuel consumption for recovery
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Contribution of the lifecycle saving by further safety and efficient operation
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LC-A aims for the onboard solution system.

LC-A instructs the work to be done at the time and provides the related instruction manuals and the procedure
manuals based on the result of the automatic condition diagnosis.

And in sending the result of diagnosis by e-mails, any superintendent can easily check the same data in the office.
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Onboad service by
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As the automatic condition diagnosis function creates indexes of the actual condition of each part and function,
it is easy to catch the trend of these conditions in the system.

From wear volume, each measurement value and these references, the condition of some parts and functions
can be automatically diagnosed. The condition index is rated on a scale of one to ten and is used for the
diagnosis of the trend of the actual condition and the maintenance prediction of each part. Then the system can
realize the condition based maintenance and the preventive maintenance. When an index exceeds the certain
value, the system makes alert and shows procedure and check points for the troubleshooting at the same time.
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And other machineries can be added into LC-A, too.
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User can easily and accurately acknowledge the condition by the automatic condition diagnosis of LC-A.

For the proper automatic condition diagnosis, the system evaluates some measurement points by several
corelation and calculates the index by these values. Then it is possible to diagnose accurately and automatically.

(It is filed application of patent.)

BiRTIARBDEE AL

Example of detection of abnormal condition for charging scavenging air
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Abnormal condition of charging Reconditioning of a turbocharger and an mEmE
scavenging air detected air cooler taken Normal condition confirmed
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The above example shows the trend of condition index for scavenging air charging.

If this condition is kept during long term, serious damage might be occurred by the increased temperature in

combustion chamber due to the lack of intake air volume.
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There are other experiences that it could prevent the accident by proper handling based on condition diagnosis.
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Based on the condition index calculated by the automatic condition diagnosis, the cylinder oil feed rate, fuel

guantity setting and scavenging air temperature can be recommended by the actual condition of each part and
function.

This function can help the optimum operation setting based on the actual condition and contribute to save the
operation cost.
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Example of recommended cylinder oil feed rate
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Recommended cylinder oil feed rate of each cylinder
can be shown based on the diagnosis of piston
running condition. In case of good condition the
system recommends a reduced guantity of the feed
rate, and it recommends an increased quantity of the
feed rate when the bad condition is detected.

(It is necessary to measure the iron density in the
cylinder drain oil by TF-Detector.)
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Example of recommended FQS setting
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Optimum FQS (fuel guantity setting) can be
calculated by automatically analyzing the pressure
inside each cylinder.

(It is necessary to input the measurement value of
each cylinder pressure.)
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Example of recommended scavenging air temperarure
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The system automatically calculates the
condensed water rate at the air cooler and shows
the proper scavenging air temperature from the
rate.

(It is necessary to input the humidity and
temperature in the engine room.)
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Example for reduction of cylinder oil feed rate by optimum setting function
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Reduction of cylinder oil feed rate
based on the automatic

Recommerdalion —  Acs — condition diagnosis of LC-A without any risk
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LC-A can handle not only the main engine but also other
machinery data.

For example, it can be applied for the power balance
management by totally monitoring electronic demand, steam
pressure and the condition of boiler and so on.

Especially it is available to find out the optimum operation
pattern for the proper energy consumption during the slow
steaming operation.
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When LC-A receives information of abnormality by the condition diagnosis or any alert from the alarm monitoring
system, then the system lists up estimated failure parts and factors in potential ranked order automatically.

The system shows where the parts are installed on engine with picture or illustration, and provides relative
instruction manuals, code books and special instructions for check and recovery work.
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It takes a long time to check the wire connection
diagram in documents, but it is very easy to find out
how to check it with some photo.
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Only relative instruction manuals and code books are
shown.
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LC-A can minimize the downtime for recovery work.

As LC-A has the function of a simulation mode, a user can study the procedure in advance.
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LC-A has the management function of the maintenance schedule and making reports of the inspection results.
And also information about any trouble can be put into the system.

The maintenance scheduler indicates the recommended inspection interval of each part, and automatically
advises the next recommended maintenance timing when the maintenance work of any part is finished.
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Hierarchy by "part’, "unit”
and "work" is displayed.

The colar of letters turns
red if maintenance work
is not completed within
planed interval.
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Also LC-A can list up the consumable parts and the necessary works for the planned maintenance.
And it shows the relative instruction manuals and code books.
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By the combination with the following special sensors, existing sensors and the software, LC-A can accurately
find out the actual condition during operation.

You can save the lifecycle cost by using these tools.
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Connection with alarm monitoring system
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LC-A can make a diagnosis by connection with a alarm
monitoring system.

On-line TF-Detector
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On-line TF-Detector can monitor the piston running condition
during engine operation.

Portable TF-Detector
CNFT AN TEID TF-Detectorcds,
This is a desktop type TF-Detector.

Abrasive wear prevention kit
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The risk of abrasive wear from fuel oil
can be evaluated.
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MF-Detector
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Non-maginetic particles as white metal, aluminum, copper, etc.
can be detected on the lubricating ail line.
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Piston Viewer
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This device can take photos of the piston during engine
operation.
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Service Engineer
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We can provide regularly visiting onboard service including the | ol
check of actual engine condition, crew instruction and software . il
updating.

MR EEM. SAITVLIIWIAMDRIMEZRRLET!

Safety operation and Minimum lifecycle cost is possible !
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