
NEW SOLUTIONS

The new cloud computing solution to support a reduction in life cycle costs 

for onboard machinery and safe operation of the ship.



ClassNK CMAXS PMS ClassNK CMAXS SPICS ClassNK CMAXS ABLOG

Features

A complete and simple system for managing maintenance 

work on board ships, ClassNK CMAXS PMS manages the 

maintenance work schedule, monitors work progress, and 

issues and manages work reports. For a better 

understanding of the ship’s maintenance status; the work 

schedule, its progress and the reports are shared between 

the ship and the ship’s manager. To alleviate the burden of 

ship-to-shore transmission, a simple e-mail function has 

been implemented to synchronize data between ship and 

shore. The system was built with ease of use in mind and is 

fully user friendly. The main screen displays the functions in 

their corresponding order and the next step is automatically 

highlighted at each step of operation. The maintenance work 

dates, progress and results are displayed in a clear and 

easy-to-understand way. The system can be operated 

without the need for instruction manuals and a simple 

explanation is enough to ensure handover to relieving crew 

members.

How you benefit

By showing the work progress rate in real time, the system 

supports compliance with TMSA2* requirements. 

Furthermore, the link between ClassNK CMAXS PMS and 

ClassNK CMAXS LC-A allows the two systems to interact, 

making it possible to view the manufacturer’s instruction 

manual and recovery essentials, and ensure highly reliable 

maintenance work.

Features

A simple and efficient tool for managing a ship’s spare parts, 

ClassNK CMAXS SPICS offers support for spare parts 

inventory management and automatically calculates a ship’s 

needs, helping to avoid parts shortage. Using the system, 

the ship’s crew can forward their needs to the managing 

company as spare parts requests. Then, the ship’s manager, 

after checking these needs, can directly issue a quotation 

request to the desired suppliers. The information is shared 

between the ship and the office, allowing a better 

understanding of the status of the ship’s inventory and the 

ordered spare parts. ClassNK CMAXS SPICS and ClassNK 

CMAXS PMS systems are interlinked and share the ship’s 

information in such a way that it is possible to update the 

spare parts inventory directly from the work report in the 

ClassNK CMAXS PMS.

How you benefit

Shortage of spare parts can be immediately identified. The 

ship’s spare parts inventory can be precisely maintained, 

which helps in eliminating dead storage. For better inventory 

control, the ship’s manager can easily request and compare 

quotations from different suppliers allowing them the best 

choice of supplier.

Improving ship maintenance work with a user-friendly interface

For safe operation of the ship, it is 

important to prevent machinery trouble, 

properly understand the condition of 

onboard machinery and effectively carry 

out maintenance. ClassNK has developed a 

comprehensive software solution to support 

safe ship operations in cooperation with 

IMC Co., Ltd., DIESEL UNITED, LTD., 

Mitsui Engineering & Shipbuilding Co., 

Ltd., and MES TECHNOSERVICE CO., 

LTD. This solution is the machinery 

maintenance management system 

"ClassNK CMAXS". ClassNK CMAXS 

not only supports safe operation of the ship 

and prevents machinery trouble at an early 

stage it also helps reduce the life cycle cost 

of machinery.

The new cloud computing solution to support 
a reduction in life cycle costs for onboard 
machinery and safe operation of the ship

ClassNK CMAXS consists of five kinds of systems: a 

system to achieve efficient maintenance planning and 

manage machinery maintenance work (ClassNK 

CMAXS PMS), a system for managing a ship’s spare 

parts  (ClassNK CMAXS SPICS), a system for 

managing the deck and engine’s Abstract Log data 

(ClassNK CMAXS ABLOG),  an abnormal-state 

diagnosis and condition diagnosis system for 

machinery that uses an advanced data algorithm 

(ClassNK CMAXS LC-A), and an abnormal-state 

diagnosis and condition diagnosis system for the main 

engine that uses  an advanced data algorithm 

(ClassNK CMAXS e-GICSX). Each of these systems 

is composed of an onboard system and an ashore 

system, and the ship’s information is shared between 

the ship and shore through CMAXS Data Base.

User can select appropriate system among five systems 

and implement additional system anytime.

*TMSA (Tanker Management and Self Assessment): Guidelines to measure and access 

tanker operator’s management system developed by OCIMF.

*ClassNK CMAXS PMS and ClassNK CMAXS SPICS have been type approved by 

ClassNK.

Features

ClassNK CMAXS ABLOG is a perfect tool for managing the 

deck and engine’s Abstract Log data. By entering simple 

information, such as the ship’s position, weather conditions, 

sailing distance, bunker quantity, etc., on each port 

arrival/departure and every day at noon, the system 

automatically performs the necessary calculations and can 

create various reports (Deck & Engine Daily Log, Noon report 

etc.). Using past Abstract Log data, the system can plot a 

graph of past data (Power curve, FO Consumption etc.), 

which is then used to conduct performance analysis and 

establish a performance report.

How you benefit

ClassNK CMAXS ABLOG is easy to use and relieves the 

ship’s crew from the burden of filling in and managing various 

types of reports. The system allows for a better 

understanding of the ship’s fuel oil consumption and better 

monitoring of the ship and its engine performance.

Furthermore, graph output function of EEOI helps to comply 

with SEEMP regulation.

Support

IMC Co., Ltd.
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CMAXS LC-A Cost Merits

Information shearing 
and visualization

Company 
(/year)

Each ships
(/10,000kW-year)

Prevention/reduction 
of failure (/times)

Benefits 
(inconvertible cost)

Calculation of the optimum 
settings

Condition diagnosis and 
preventive maintenance

Troubleshooting support
・Ten ～ 
    a few tens of hours
    (Reduction of Off Hire)

・Ten ～ 
    a few tens of hours
    (Reduction of Off Hire)

$ 100,000

$ 100,000

$ 1,000

$ 50,000 to $ 63,000

Improvement of 
transport quality

Improvement of 
transport quality

Human resource 
development

Improvement of 
maintenance quality

Improvement of 
transport quality
Human resource 
development

・Tens of thousands 
    ～ hundreds of thousands US$
・A few days ～ few months
    (Avoidance/Reduction of Off Hire)

・Tens of thousands 
    ～ hundreds of thousands US$
・A few days ～ few months
    (Avoidance/Reduction of Off Hire)

$ 49,000 to $ 62,000

Maintenance management

Total

* It might be changed by applicable machinery or specification. 

CMAXS LC-A

Condition diagnosis
Abnormality detection

Trouble shooting
Maintenance Plan

Machinery A

Machinery B

Machinery C

Ship A

CMAXS LC-A

Condition diagnosis
Abnormality detection

Trouble shooting
Maintenance Plan

Machinery A

Machinery B

Machinery C

Ship B

COMMON DATABASE
(CMAXS DB)

U
PD

ATE

U
PD

AT
E

CMAXS LC-A

Ship owner
Ship management 

company

Support by each maker

Machinery B maker

Machinery C maker

Machinery D maker

Machinery A maker

Automatic condition diagnosis

VDR Other devices

Measurement 
and inspection  

record

Alarm 
monitoring 

system

Optimum operation setting

Maintenance schedule estimation

Troubleshooting

Maintenance management

This example is a result  that the engine was operated with fuel injection timing provided by CMAXS LC-A.
The fuel consumption could saved at all operation load.

According to the result of automatic condition diagnosis,  the cylinder oil feed rate was 
reduced.  This is an example that cylinder oil feed rate can reduced safely and in short period.

■Based on the condition index calculation by the automatic 
condition diagnosis and the measured data, CMAXS LC-A can 
provide the recommended setting value for optimum operation. 
*It might be changed by applicable machinery or specification.

Ex.1) Cylinder pressure according to CMAXS LC-A’s recommendation

FOC 
reduction

△1.7
％

△1.1
％

△0.8
%

△0.7
%

25% 50% 85% 100%

Ex.2) Cylinder oil feed rate according to CMAXS LC-A’s recommendation

Fuel Command 
About 0.41% reduced through all load

Piston running behavior is in good result.

Cylinder oil feed rate 13% Reduction

*The analysis method using ANACONDA is treated as an option according to the engine manufacturer.

Anomaly index
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Anomaly index

・・・

Anomaly index

●Mapping Analysis ●Deviation Analysis ●ANACONDA

■Fuel Injection

GOOD

WORSE

Deviation analysis for exhaust gas temperature at cyl. outlet 

Deviation analysis for piston underside temperature

Gradually worsening

Detail

47,000hrs37,000hrs
Running hour

(Abt. 1.5 years)

The above example shows the trend of condition index for fuel injection.
CMAXS LC-A can detect that fuel injection condition is gradually worsening due to aging 
of the parts in fuel pump.
It is possible to make action for parts preparation plan and maintenance in advance.

■Scavenging air charging
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Normal condition 
confirmed

Reconditioning of 
turbocharger and air 
cooler taken

CMAXS LC-A installed as retrofit
Anomaly condition of scavenging air 
charging detected

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.

Features

ClassNK CMAXS LC-A is a diagnostic platform which can be 

applied to almost all machinery in the machinery space under 

cooperation with machinery suppliers. This system 

completes the series of processes on board, so crews can 

take action quickly.

ClassNK CMAXS LC-A integrates automatic anomaly 

analysis, automatic condition diagnosis and troubleshooting 

functions to show instructions for inspection and repair work 

when an abnormal condition is observed. 

ClassNK CMAXS LC-A integrates enhanced and innovative 

diagnosis algorithms, making it different from traditional 

performance analyzing systems.

ClassNK CMAXS LC-A is a total support system that 

provides great value to users.

How you benefit

ClassNK CMAXS LC-A offers the following benefits.

● This system is an onboard contained system based on 

automatic condition diagnosis.

●Machinery maintenance and replacement intervals are 

carefully calculated, helping users realize a notable 

reduction in total life cycle costs.

●The optimum settings value is calculated based on 

condition diagnostic results and measurement data, 

supporting safer and economical operations.

●Support for maintenance management (including history 

and document management).

● Information sharing and visualization through cloud 

computing technology.

System Components

ClassNK CMAXS LC-A  is a complete onboard system. The 

system identifies the work that needs to be done at the time and 

provides the related instructions and the procedure manuals 

based on the result of the automatic condition diagnosis.

Flow of diagnosis

ClassNK CMAXS LC-A analyzes data from the alarm monitoring 

system and maintenance records etc. for automatic anomaly level 

analysis. Through the integration of measured data and anomaly 

analysis results, the condition of equipment and functions are 

automatically analyzed.

The system calculates the non-dimensional condition index in the 

automatic condition diagnosis, making it easy to visualize the 

condition trend. This makes it possible to predict the appropriate 

maintenance time and plan maintenance based on the condition, 

effectively realizing preventive maintenance. If the condition index 

exceeds a certain value, a warning will be displayed and the 

recovery procedure and specific inspection methods will be shown.

Automatic anomaly level analysis and automatic condition 

diagnosis utilize the latest machine learning algorithm and original 

analysis algorithm based on engineer know-how. In addition, the 

troubleshooting function uses the concept of a neural network 

ClassNK CMAXS LC-A

Life cycle cost savings through safe and optimum operation & maintenance 
using enhanced condition diagnosis technology

known as one of artificial intelligence (AI) realization methods, then 

realizes high-precision automatic troubleshooting.

Examples

Support

DIESEL UNITED, LTD., Hitachi Zosen Corporation, 

DAIHATSU DIESEL MFG. CO., LTD.

Naniwa Pump Mfg. Co., Ltd.
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Rising of Abnormality score

Exh. Gas Cyl. Outlet temp (Matrix method)Exh. Gas Cyl. Outlet temp (Matrix method)

Exh. Gas Cyl. Outlet temp (Regression method)Exh. Gas Cyl. Outlet temp (Regression method)

Mean effective cylinder pressure (Regression method)Mean effective cylinder pressure (Regression method)

Exh. Gas Cyl. Outlet temp (measurement method)Exh. Gas Cyl. Outlet temp (measurement method)
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CMAXS e-GICSX system overview
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Features

ClassNK CMAXS e-GICSX provides early detection of 

abnormalities by using sophisticated algorithms which can 

analyze big data collected from not only main engine sensors 

but also navigation data, such as weather and sea 

conditions. By merging together the onboard monitoring and 

engine performance results, this system can provide high 

accuracy condition analysis.

How you benefit

●Condition monitoring of installed equipment using 

sophisticated sensor data analysis software.

●Realization of preventive machinery maintenance based on 

extensive data/information obtained from a wide variety of 

equipment.

●Reduction of life cycle costs through extension of parts 

lifetime.

●Economical ship navigation and safety operations can be 

supported by using sophisticated sensor data analysis 

software, which analyzes large amounts of sensor data 

obtained from a wide variety of equipment.

●Ability to share information such as main engine and 

voyage data between stakeholders such as ship 

management companies, ship owners, as well as engine 

manufacturers through CMAXS Data Base.

System Components

Sensor data are collected from the VDR, data logger and 

main engine via the ship’s LAN, and stored in the onboard 

e-GICSX PC database. If "PMI Auto-tuning" is equipped, 

cylinder pressure monitoring can be carried out and the 

combustion curve for combustion diagnosis can be obtained. 

If "Bearing Condition Monitoring system" is equipped, 

monitoring data is sent to the e-GICSX PC. Stored data in 

the e-GICSX PC are sent to CMAXS Data Base via e-mail 

through the ship’s mail PC.

Flow of diagnosis

ClassNK CMAXS e-GICSX consists of two surveillance 

stages, which are called “Onboard Monitoring” and 

“Performance Analysis”, to conduct

“Condition Analysis”.

(1)“Onboard Monitoring”: Onboard monitoring means 

surveillance of mechanical behavior based on machinery 

learning in order to determine which sensors or 

components are in the early stages of malfunction. 

Onboard Monitoring utilize the latest machine learning 

algorithm and original analysis algorithm based on 

engineer know-how. In addition, the troubleshooting 

function uses the concept of a neural network known as 

one of artificial intelligence (AI) realization methods, then 

realizes high-precision automatic troubleshooting.

(2)“Condition Analysis”: Condition Analysis means 

determining which parts or components are affected by 

the present condition through merging onboard monitoring 

results with performance analysis results. 

　“Performance Analysis” means performance comparison 

between the brand-new condition and the present 

condition to determine how much performance has 

deteriorated. Combustion analysis is a part of performance 

analysis specialized for combustion condition.

Examples

The abnormality of each sensor is indexed as a score for 

Onboard Monitoring. It is possible to understand changes in 

the main engine condition from the trend of this abnormality 

score.

The following example shows the detection of an abnormal 

condition for a very little fuel leakage which Alarm Monitoring 

System could not detect. 

 

 

Support

Mitsui Engineering & Shipbuilding Co., Ltd.,

MES TECHNOSERVICE CO., LTD.,

Mitsui Zosen Systems Research Inc.,

MAKITA CORPORATION.

ClassNK CMAXS e-GICSX

Preventive maintenance through early detection of 
abnormalities and high accuracy condition analysis

Efficiency drop

6S60ME 10K98ME

FOC=15 ton/day @50% load FOC=120 ton/day @55% load

FOC increase In money FOC increase In money

Turbocharger 

performance drop1%

(SFOC +0.31%)

0.047t/day ー 0.372t/day ー

9.4t/year $2,350 74.4t/year $14,880

Air-cooler 

deterioration

 (SFOC +0.41%)

0.062t/day ー 0.492t/day ー

12.4t/year $3,100 98.4t/year $19,680

Pmax drop

(SFOC +0.23%)

0.035t/day ー 0.276t/day ー

6.9t/year $1,725 55.2t/year $11,040

＜Cost Benefit＞(C Oil price = 1ton @US$250)
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Shore-side users such as shipping companies can quickly 

and easily comprehend their fleet information via the CMAXS 

Web Service. The CMAXS Web Service has a common 

interface which connects both ClassNK CMAXS LC-A and 

ClassNK CMAXS e-GICSX, making it possible to easily 

identify if there is a worsening trend of the machinery 

condition for each ship. Shore side users can access and log 

into the CMAXS Web Service via internet connection, and 

understand the condition of each piece of machinery, 

download the measurement data of each piece of machinery, 

renew the CMAXS utilization contract, and stop CMAXS 

utilization when a ship is sold.

The ship’s information in ClassNK CMAXS is protected at 

high security level and access control of the data is strictly 

managed by the system.

CMAXS Web Service

ClassNK Consulting Service Co., Ltd.
3-3 Kioi-cho, Chiyoda-ku, Tokyo, 102-0094, Japan.

Tel: +81-3-5226-2290 / Fax: +81-3-5226-2192

E-mail:consulting@classnkcs.co.jp

URL:www.classnkcs.co.jp

For more information about this service, please contact us at:.




