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"Daily Onboard maintenance" for the engine is very important to prevent accident on engine in the sea.

Various troubles of the equipment are prevented beforehand by ship crew because the efficient service is a very
important factor on the ship service.

For saving the life cycle cost by safer, more stable and efficient operation Diesel United developed unified system "LC-A,
LifeCycle Administrator" based on the technology of a long experience, and the field test starts.
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Maintenance Scheduling & Management
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Engine Performance Analyzer
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Condition Based Maintenance and Operation
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' Special Devices, Sensors
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Seamless relation of each item
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Maintenance & Onboard Service
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Saving life cycle cost
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In addition, coverage of LC-A is extensible to equipment other than the main engine only by the registration of

data into the system.
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Automatic Condltlon diagnosis Condition Based Maintenance & Preventive Maintenance
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1. Automatic condition diagnosis system calculates Condition index
by related measurements and inspection results according to
developed logic.

2. If Condition index is over the certain value, the system shows
warning on PC screen and sends the information to Expert
system for trouble shooting.

3. Condition index is sent to Preventive maintenance system and
Maintenance management system for optimization of inspection
or overhaul timing.
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Condition Based Optimum Operation Setting
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1. Automatic condition diagnosis system calculates Condition index
of each part.

2. Optimized operation system calculates and shows optimum value
of each settings, according to Condition indexes and Developed
logic.
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Optimized operation setting

Present cylinder oil feed rate #1 : 1.0g/kW-hr
Recommended feed rate  #1 - 0.95g/kW-hr
Deviation : -0.05g/kW-hr
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Trouble Shooting Maintenance Management
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1. When Expert system receives information of abnormality from other system, then it lists up estimated
failure parts and factor automatically.
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2. Expert system indicates wh_ert_a the parts are installe_d on engine with picture. 1. As for each function, information is shared by a data base, and seamless cooperation of each function can
3. Expert system shows special instructions for checking and recovery work. be established.
4. Expert system shows relative instruction manuals and code book, too. 2. The accurate information can be shown by an easy operation.
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Combination of these devices, traditional sensors and software can catch certain engine condition during engine
operation.
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Piston Viewer
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This device can visualize piston during
(RT-flex84TD 85% load)

Glass window

Cylinder liner
Piston crown

Stroboscope

engine operation, so you can check
piston ring surface condition, gas blow
condition, etc.

CCD camera

Piston rings
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Trace of Ferrous powder Detector
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It is very important sensor to catch piston running condition during operation.The sensor measures iron particle density
in cylinder drain oil continuously in ppm-wt. DU has accumulated knowledge about relation between iron powder density

in cylinder drain oil and piston running condition, and it shows that the iron density reflect piston running condition
clearly.
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TF-Detector (T« —TILAF AT v REBAGEEOERRERCHD. FFFHEHRTT,
DU and MEIYO filed an application of patent for new technologies of TF-Detector.
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Typical application to two stroke low speed engine

You can monitor piston running condition through periodical measurement of friction powder

content in cylinder drain oil by TF-Detector, and then,

- You can save cylinder oil consumption by optimized feed rate setting according to piston
running condition.

- You can catch a foretaste of abnormal piston running condition, and then you can take
actions to avoid serious damage at very early stage.
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TF-Detector examines magnetic particles of a size down to a few micro-meters with resolution of less than Sppm.
So, you can find out abnormal wear at very early stage.
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Portable TF-Detector
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You can monitor piston running condition

through periodical measurement of

friction powder content in cylinder drain oil by

TF-Detector, and then,

- You can save cylinder oil consumption by
optimized feed rate setting according to
piston running condition.

- You can catch a foretaste of abnormal
piston running condition, and then
you can take actions to avoid serious
damage at very early stage.
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Abrasive wear prevention kit with portable TF-Detector
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The risk of abrasive wear for cylinder liner is according to amount of particles, size of particles, hardness of

particles etc. in fuel ail.

Therefore it is not enough to evaluate the risk of abrasive wear by chemical component analysis of Si and Al in FO.

This kit simulates sliding behavior in FO, and evaluates the risk of abrasive wear by worn Fe powder density.

[t can evaluate the risk of abrasive wear in short time with easy operation, So it can confrm purificatory effect by comparison

of each purification stage on board.
/ Risk map of abrasive wear \
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HFO sampling Set the glass tube on AWP-kit, and Measure worn Fe powder density Apply the result to
slide test piece in the HFO. by Portable TF-Detector. risk map.

nsity measured by portable TF-Detector (ppm)
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(It is filed application of patent)
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DIESEL UNITED,LTD.

http://www.ihi.cojp/du/ E-mail info@du.ihi.co.jp
@74t (Head Office)

T 101-0041 RREBFLHAXEEERD 2-8 (7541 A%®EE)D) TEL03-3257-8222 FAX:03-3257-8220
Prime Kanda Building
2-8 Kanda Suda-cho,Chiyoda-ku,Tokyo, 101-0041,JAPAN TEL+81-3-3257-8222 FAX+81-3-3257-8220

OBEEZERT (Aioi Works)

T 678-0041 SEEE4MEE 5292 Fith TEL.0791-24-2608 FAX:0791-24-2648
5292 Aijoi.Aioi-shi,Hyogo-ken, 678-0041,JAPAN TEL+81-791-24-2608 FAX+81-791-24-2648

OHEEZRT (Kobe Sales Office)

T 650-0022 EES#HAMPRXITENE 1-1-1 GihIE)l)  TEL.078-321-3881 FAX:078-391-2050
Shin-Motomachi,Building
1-1-1 Motomachi-dori,Chuou-ku,Kobe-shi,Hyogo-ken, 650-0022,JAPAN TEL:+81-78-321-3881 FAX+81-78-391-2050
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