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Challenges to Sa

Elements required for marine transport vesselSum=—=

Timely and safe operation
Reduction of critical defects leading to off h|re -
€ Contribution to Reduction of Environmental Impact

Becoming more and more important

* Tighter GHG emission regulations (zero emissions, EEXI, Cll)
- Marine pollution due to heavy oil spills

COVID19 “aging population with

ﬁiﬁ%*i E#E&Svrjj'u— Copyright (c) Mitsui E&S Machinery Co. Ltd. All Right Reserved.




Development of Mai
Maintenance Strategy

Maintenance  paintenance before failure  Predict and prevent failure
after failure

Breakdown Preventive Predictive
Maintenance Maintenance Maintenance

Method

Time-based Condition-based

Maintenance (CBM)

Maintenance (TBM)

A method of periodic A method of conducting open
open inspection and inspections and maintenance as
maintenance based on necessary, based on the
the time of use of the deterioration tendency, etc,,
subject equipment and of the subject equipment and
components. components.
—
Ultimately, W
off-hire prevention is possible‘
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PURPOSE

Maintain safe and on-time operation
with the engine running as usual

Prevent off-hire
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Condition Diagnosis )

* Mechanical Engineering Diagnostics
« Performance and combustion diagnostics =

- Al abnormality diagnosis function " |

‘—_—-
(e-GICSX standard equipment)
\ Preventive Maintenance . gl
eCapable of eReduced crew

identifying signs Reduction of major accidents /

of abnormality in
the earlystages = . =

workload

reduction of life cycle costs <l Sy lhET o Welj
/ input errors

Only engine manufacturer
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e-GICS Series Function Comparison

function (land-based)

e-GICS
Advance
Main. e.n.gine data Automatic Manual
acquisition (Every 3 minutes)
function (onboard) YES No
Performance diagnostic YES

1 time/day®)

1 time/week™

When collecting data manually

Combustion YES NO
Diagnostics (Onshore) 1 time /day 1 time/week
Dashboard function YES NO

Contracting Office

ClassNK

Consulting Services

Mitsui E&S Machinery

*) Additional diagnosis can be requested by selecting any data.
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e-GICSX / Advance Devi

communicator
e e D :
| s AN
Onboard Data Acquisition Equipment i CMANS E'EIGSH
/). ClassNK

or Mail PC/server

cuaxs senver | P

e-GICS server iy

VDR

M MITSUIE&S
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Result Browsing

mGuard Router
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Performance Diagn ion

NOTIFICATION OF PERFORMANCE DETERIORATION!

3 cn:rmﬂsm Curve _
N[umg % 65 78 85 100 110 Losd{%) Furning Mcda

ATEST DATA T8
TERET [EFE]
HERSZ T007.88
HERES R
D DIAGRAM

& § 1 7 ] 2 10 Engine Speed (rpm)

Data can be plotted on each characteristic curve.
Performance diagnosis results and comments can be output

Normal conditions are automatically reported,
Abnormal conditions are answered by our engineers.
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Combustion Diagnostic Function

@ Pressure diagrams for each cylinder can be viewed on the web screen to assist in
detailed studies during monitoring and troubleshooting.

@ Combustibility of fuel oils can be compared and evaluated based on ignition delay,
combustion time, Pmax, etc., and minimize problems caused by fuel combustibility.
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Sensor Data Tre

& All sensor data can be freely selected and displaved.

[NK000) CMAXS EGICSX DD

20210113 |Tp (20210127 Grapn Helgh 7
| Graph Scale @3eparate  (_Full | [ Data List l [ Reload ] srlna“ I mliddle Jarge
ManEngne [ D6#1 | DGz | D6z )
ALLCLEAR H DRAW ] Trend Monitoring Graphs (Click on the yaxis title to change of scale.)
(Reg)Cyl Comp Press Cyl - o 350 . a
w Reset zoom p— f
(el Fess G 3 ,@ 0 202101721 06:16:44 | | © o GAS EYLOUT TTPM
(Reg)M/E SCAV AIR MANIFOLD PRESE T 310 = #01: 296 degC
i g 290 % e » #02. 296 degC W
ENGINE ROOM TEMP w2 — #03 208 degC
MIE # SCAV AIR TEMP =5 250 #04: 294 degC
M/E SCAV AIR MANIFOLD TEMP 01120 0120 s pet
16:00 18:00 g 08:00
M/E EXH GAS MEAN TEMP
M/E T/C EXH GAS Tin-out - 1o
M/E EXH GAS TIC OUT TEMP g 83 A\ M\ Fal S o | M/E REVOLUTION
MIE EXH GAS TIC IN TEMP LS o
o
V| M/E EXH GAS CYL OUT TEMP =
M/E FO IN TEMP =y
M/E # MAIN BEARING TEMP 01/20 01720 01720 01720 01/21 0121 01421 01521 01721
16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
M/E T/C LO QUT TEMP
M/E # PISTON COOL OIL TEMP @ 160 e . o
M/E THRUST PAD TEMP g Y e Y et |
M/E MAIN LO IN TEMP gz - 02
o 100 Y #03
MIE SCAV AIR COOL FW OUT TEMP S rvtmmsnefbirtmtmmessist s tbomsased L"--""--J b y b ISV S L"‘*""—J L—-ww-‘-. 04
M/E SCAV AIR COOL FW IN TEMP © w - EE
01/20 01/20 01120 01120 01121 01121 0121 0121 0121
[HE DB RIN TTE AT 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
M/E COOL FW CYL OUT TEMP
MJ/E T/C REVOLUTION L, 200
@ 180 Max Cyl Press Cyl —
7] M/E REVOLUTION s T
T 160 - #02
M/E FUEL INDEX 5 & 140 503
Ave Mean Indicated Press B 120 | etmtmhaallycin ) NI VO N w avchetetnhnsMyihn T T Decnacre! \sisamellesist #04
Mean Indicated Press Cyl 100 : xg
e e 01/20 01720 01120 01120 01221 01121 01721 01i21 0121
ve Lyl -omp Fress 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
Ave Max Cyl Press
/| Cyl Comp Press Cyl  7.500
S ¢ oo SHAFT POWER
/| Max Cyl Press Cyl z 2500
B 4 S o B 4 W— W —
MIE SCAV AIR MANIFOLD PRESS .
o & #00
/| SHAFT POWER £ 1500
MIE FO VISCOSITY @ 0
. 01720 /20 01120 01120 01221 0121 01121 01121 0121 -

Wind Sneed (RFI Y

ﬁﬂ%*i E# E&Svrjj'u— Copyright (c) Mitsui E&S Machinery Co. Ltd. All Right Reserved.




by “5:‘ o, ’ mpp——

e-GICS Advance: Functions (Video)

'ICSA CONDITION SELECT
IMO9090999 © BACK © SELEC

MES-M E-GICSA DEMO HISTORY DATA SELECT

2021/01/17 J@ UTC Time (RPM)
03:27:02 ( 95 rpm)

~ Condition

Select o January 2021 Ll |03:24:02 (95 pm)
03:21:02 ( 95 rpm)

s M T W h F s
Upload a o ¥ i i 0 03:18:02 ( 95 rpm)
Results 03:15:02 ( 95 rpm)

03:09:01 ( 95 rpm)

03:03:01 ( 95 rpm)

I
02:57:01 ( 95 rpm)

02:54:01 ( 95 rpm)
k 02:51:01 ( 95 rpm)
02:48:01 ( 95 rpm)

02:45:01 ( 95 rpm)

I 02:42:01 ( 95 rpm)
02-36:01 ( OR rmm)

»

Gray: No Data Red: Condition Judgement
Yellow: No Running Underline: Manual Data Regist
Green: Now Select SF: Second Fuel

SF: Second Fuel

M MITSUI E&S MEASUREMENT MANUAL INPUT +

TOP CONDITION SELECT
Copyright(C) 2018 MITSUI E & S MACHINERY CO., LTD All right reserved
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e-GICS Advance: Functions (Video)

e-GICSA
IMO9090999
MES-M E-GICSA DEMO

Main Engine : 6S50ME-B9.5

+ Condition ) RPM Load Power
» Combustion $

939 85%
» Maintenance pom

» Report
» Document
» Dashboard

MES-M E-GICSA DEMO

Speed (Rel) Date & Time (UTC)

FREre
H

15 1kt 2020/12/24
= 02:00:59

» Options
M MITSUI E&S

Leaflet | map data © OpenStreetMap contributors

WHAT'S NEW

2021/03/05 5 NEWS 5 updated now.

2021/03/04 4 NEWS 4 updated now.

2021/03/03 3 NEWS 3 updated now.

2021/03/02 2 NEWS 2 updated now.

2021/03/01 1 NEWS 1 updated now.

2021/02/20 7 NEWS 7 updated now.

2021/01/01 6 NEWS 6 updated now.
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e-GICS Advance: New

€ Album(photo upload)Function

Image data can be extracted / saved, managed, and shared on shore

MES-M E-GICSA DEMO

+ TrendGraph
» Combustion

+ Document
+ Data Registration
Album

Report
Album Parts Mainte

M MITSUI ESS

ALBUM SEARCH

PARTS NAME |

pispLAY LEVEL © DAy

_/PARTS

DATE * FROM : |2021/08/30 TO :2021/00/29

ALBUM
Add Today

-
Oil pan
Msin Enginet

AIC Fin

Main Engmnet

Chain

Main Enginel

Metal detachment Cylinder liner

Main Enginet Main Engenet

MAIN BEARING SHELL ARR OF SCAV AIR CONNECTING... CHAIN ARRANGEMENT CYLINDER LINER

HXSH =HE&SVIFU-
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N

e-GICSX Limited

¢ Correlation check of measurement points by Al is performed, and the degree of deviation from the normal
model is calculated as the degree of abnormality.
4 An alarm will notify you of an anomaly an display the anomaly score

(Abnormality judgment by_Ai) o

I
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CHART (M/E, Aux)

< Abnormality score bar graph==
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Onboard abnormality

(Troubleshooting Functior

[ a | [ ALARM ACKNOWLEDGE |

NDITION Category Alarm item Name
INITOR (Aux)

NI

E, Au

| Category © Main Engine ‘

Longituginal | Cross |  MainBearing |

-]
Scav. Press. (I} (00

]
Scav. Temp

4RI

7
4
D

<MIMIC
Screen>

CLOSE
[ Gotesary Sluaneaana] o wtbowien O stoears ]

Check Point of selected parts

5 |Hydraulic Cylinder Unit#01 L

Comn Pressure # I~

.

i Colinder 1
Special manuals / check sheet bl

.
.

Check and repair works Check sheet/Report |
—— ' u

L)

AT [ ]' 7
ot = .
A

/6

':LJZ:?(__/[LJA—X? r{, % il

<Troubleshooting Screen>
#HXEt =HE&SVYFU-

¢ The anomaly detection sensor visually informs
the change of the pointer on the MIMIC screen

(green-> red) and blinking.

¢ On the troubleshooting screen, inspection items

arranged in order of inspection priority are
displayed.

€ When you press the inspection item name

button, related procedures, drawings, etc.
(lower right figure) are displayed.

e-GICSX Limited

Pcomp Adjustment

Step 4. After the evaluation, if necessary, Pcomp can be adjusted.

Mean Values ns.mrm. valuos
125 = - T ' T : T T T L

1 Please check the Pcomp
balanced
within the tolerance(3 bar)

® Usually, it is not necessary to
adjust Pcomp.

m [f Pcomp is not balanced,
please check the mechanical
defect first before
adjustment. See next slide.

W1ZKBEME-C, 45% load. 18000 RH

< Adjustment manual >
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Abnormality dete

Quick detection of a slight decrease in Pmax in multiple cylinders»FueI valve malfunction

Trend Monitoring Graphs (Click on the yaxis title to change of scale.)
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Abnormality De

Quickly detects PCO temperature rise in specific cylinders »Cracks in PCO channel

Trend Monitoring Graphs (Click on the yaxis title to change of scale.)
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Abnormality De

Quickly detects thrust pad temperature rise » Foreign object (?)

Trend Monitoring Graphs (Click on the yaxis title to change of scale.)
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REIRAEG (-G

Cylinder compression pressure #01

130 #02

#03

0 o " R : = #04

s AR R RN AR -"""v T o e e o ey #05

. REIS ki g A e "~%~‘"§# AR e U I Y #06

Detects slight Pcomp ' ' #07

. ' #08

drops quickly and #09
110

aCCu rately 2021-09-500:00  2021-09-502:00  2021-09-504:00  2021-09-506:00  2021-09-508:00  2021-09-510:00  2021-09-512:00

#07
#08
#09

#06
critical failures and off-hires

[Mat] Cylinder compression pressure #01

20 #02

- . #03

#04

Troubleshoot before #05

2021-09- 5 00:00 2021-09- 5 02:00 2021-09- 5 04:00 2021-09- 5 06:00 2021-09- 5 08:00 2021-09- 5 10:00 2021-09- 512:00

[Reg] Cylinder compression pressure #01
~ #02
Safe Operation E

#04
#05
#06
#07
#08
#09

2021-09- 5 00:00 2021-09- 5 02:00 2021-09- 5 04:00 2021-09- 5 06:00 2021-09- 5 08:00 2021-09- 5 10:00 2021-09- 5 12:00

*) Mitsui Abnormal Detecting system for On-site Collected Sensor data
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<Contact> g
O Sales Group, Diesel Engine Service Dept., Technoservice Division

TEL : 0863-23-2581, E-mail : techdesa@mes.co.jp

O Sales Group, Diesel Division
TEL : 03-3544-3475, E-mail : meshp diesel@mes.co.jp
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