Reference Information

(D Planned Managing System, Main Engine Inspection Measurement

Sheet, Check List, Reminder (Technical Information) etcC.
(refer to Reference 0 -0 )

About Planned Maintenance System, each company strictly stipulates in SMS manual with the format shown in Reference
from [0 to O .

In machinery manufacturer's instruction manual, the recommended interval of maintenance is described and recommended
for each component parts. Its purpose is that crew can operate the machinery safely and efficiently. However, the load on
machinery will be depending on the operation environment such as operation load, operation pattern, sea service area, and

fuel oil and lubricating oil to be used, and etc.

Therefore, firstly crew must calculate the machinery working hours on board. And then they must comprehensively compare
and evaluate its state based on the manufacture instruction manual, the working hours, and the measurement record at
periodic overhaul. As we recommended in chapter 1, about the better maintenance, they should check both the instruction

manuals and the most updated service news which are summarised the experience, lessons learned, regulations and etc..

Moreover, firstly the shipmanagement department also should comprehensively assess the machinery state, each company’s
individual experience, the crew technical level, and etc. based on principles of science and technology (engineering). So
then some companies study and individually adjust the maintenance interval which is earlier or later than the manufacturer‘s
recommendation, based on the result of each company’s assessment and management policy by their own responsibility and
know-how.

That is, it is the know-how of maintenance. Once again, this must be one of the best management methods to avoid trouble.

However, it must not be the know-how with lowest safety.

(2) Reference Information

We would like to explain the technical information for the people who are not familiar with or do not have the technical

back ground.

A turbo charger is ultra-high-speed rotary machine (turbine with 10,000 rpm or more) to supply a lot of combustion air to
the engine using kinetic energy of the exhaust gas, which is also used for automobile engine.

The mechanism is the one which has pinwheels at both ends of the shaft, which is supported by bearing. The structure is
simple; after the combustion in the engine, the exhaust gas will be sent to one side of the pinwheels (turbine) so that the mo-
mentum of exhaust gas (kinetic energy) will be used efficiently. Then, the shaft which rotates with pinwheel will suction air
with the other pinwheel (compressor wheel), compresses air it, and blow air it into the engine. However, above mentioned

high-speed rotation and using exhaust gas becomes the cause of trouble.
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Blower (Compressor Wheel) side: Turbine side:
suction/compression/blowing of air driven by exhaust gas energy

Bearing

(Bearinﬂ

Blowing:Charging air

Exhaust gas

Reference diagram 1 Conceptual working diagram of turbo charger

0 O Intermediate Bearing

Intermediate shaft conveys the power generated in the main engine to propeller. (red dashed line of Reference diagram 2)
Intermediate bearing stops that the intermediate shaft rotate like jump rope with deflection caused by its own weight and
centrifugal force. It also maintains the shaft centre to convey axial rotation force to propeller precisely without loss, and

supports shafts its own weight.

-— —
A B
Use: . |
Main engine: propulsion power generated : :
Generator: Electrical power supply 1 :
1
Boiler: Heat source of fuel or cargo | 1
~—— 1
{ Shafting system : Propulsion power transmission } !
n ! !
Fmmmmmm e e e e mmm— 1 L
! Boiler
I
e o |
,~°~77" Shafting system 77" ~
4 1 1

Generator
engine

Main engine

Intermediate
Bearing 1
T

Reference diagram 2 conceptual diagram of Intermediate bearing
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0 -1 HFOO Heavy Fuel OillID O O Why to be Heated?
[] [J [J Solid oil with low temperature or normal temperature
00000 it is a similar image to lard or butter which melts with heating while

cooking.

[1 [J [J HFO is the product that we diluted for appropriate viscosity by mixing light
oil with residuals oil leftover from crude oil fractions like asphalt.

Under the normal temperature, HFO is no fluidity in a solid status.
Reference diagram3-1

[1 [ [] Therefore, if you don’t heat HFO up from 120 °C to 130 °C, it will not get to Heating Butter
the state or viscosity of stable combustion.

bl bl
] ]

Flow Flow Non-flow
— X

‘ Water *Volatile component ’

Overheating

Reference diagramO 3-20 Mechanism of vapour lock

0 -20 MDO(Marine Diesel Oil)d O 0 Why Does Too Much Heating Cause Vapour Lock?

[1 [] [] MDO: As the viscosity of MDO is low enough, we can use MDO under the normal temperature, without heating. It
includes volatile components and water.

[1 [ [] If we heat it to around 100 degrees, volatile components will be gasified, water will be evaporated.

[] [J [] If the gas and water vapour are expanded in the pipe, after overheating the flow of MDO will be blocked .

0 -30 TFO (Thin Fuel Oil)

[1 [ [] If we add fuel of low viscosity to that of high viscosity, the oil will have intermediate properties of two oils,

becoming thin, and the viscosity becoming lower.

[] [J [J] This image is similar to a solution made by mixing smooth and fresh water with concentrated Calpis (Japanese
milk-based soft drink) or liquid detergent.
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0 O Photographs

The following photographs excerpts from “summary of damage” in bulletin of Class NK.

O - 0 O Broken / Damaged /Scratch of Turbocharger Reference Materials *4, *8

Turbo charger

a) Broken nozzle ring. b) Broken turbine blade
Damage requiring towing Damage leading to speed reduction
in fiscal year 2014 / reference *4 in fiscal year 2014 / reference *4

c) Damaged nozzle ring (Over run) d) Scratch on turbocharger rotor shaft
Damage leading to speed reduction Damage leading to speed reduction
in fiscal year 2014 / reference *4 in fiscal year 2014 / reference *4

e) Scratch of impeller due to contact with casing f) Broken turbine blade
Damage leading to speed reduction Damage leading to speed reduction
in fiscal year 2013 / reference *8 in fiscal year 2013/ reference *8
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0 -2 Broken / Damaged/ Wornout of Cylinder Unit related Parts

0 0O O O O Reference Materials *4, *8, *9 Combustion chamber

a)Broken piston ring b) Wornout cylinder liner
Damage requiring towing Damage requiring towing
in fiscal year 2014 / reference*4 in fiscal year 2014 / reference*4

c) Damaged piston (Blow-by) d)Broken piston ring

Damage requiring towing Damage requiring towing
in fiscal year 2013 / reference*8 in fiscal year 2013 / reference*8

e) Broken piston ring f) Wornout plunger
Damage leading to speed reduction Damage leading to speed reduction
in fiscal year 2012 / reference*9 in fiscal year 2012 / reference*9
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00 -30 Burnout / Damage of Shafting Arrangement System (Intermediate Bearing & CPP)
O O O Reference Materials *8,*9,*10 Shafting

o V10 .
a) Burn-out Intermediate shaft bearing (Over-heated) b)Broken intermediate shaft
Damage requiring towing

Damage requiring towing
in fiscal year 2013 / reference*8 in fiscal year 2012 / reference*9

c) Burn-out Intermediate shaft bearing metal(Over heated) d) Burned-out intermediate shaft bearing metal (Over heated)
Damage leading to speed reduction Damage leading to speed reduction
in fiscal year 2012 / reference*9 in fiscal year 2011 / reference*10

e) Burned-out intermediate shaft bearing metal (Over heated) f) Bent and damaged guy rod of CPP

Damage leading to speed reduction Damage leading to speed reduction
in fiscal year 2011 / reference*10 in fiscal year 2011 / reference* 10
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Reference 0 (Figure 43)

(Alyuow) 300q p109al [0J3UOD JBJEM JBJI0q Jo a|dwexT ¢ ainbi4

cw 10 Hd cw 10 Hd : | (wdd) | (Wdd) | (wdd)
Amuenp Addng|  wdd wdd [Amuenp Addng | wdd wdd (suol) | (1w p ANV [ H1V-d 0d 1 Hd
SHewsY auibugz xny suibu3 urepy e Molg | eHinstied }INsay 1s91 eed
J91e A\ Buljoo) J9)e M\ Jojlog
:esuIbug JolyD "AOA ‘NN

pio2ay Juawyeal] Jajepn Buijoon pue sisAjeuy Jajepn Buljoos pue Jsjepn Jajlog

Figure 430 Example of boiler water control record book (monthly)
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Reference 0O (Figure 54)
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Figure 54 Estimated viscosity when mixing HFO and MDO / reference*15
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Reference 0O (Figure 55)
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Reference 0O (Figure 74)
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Reference 0 (Protest Letter: English)

Date: insert “issue date”
Vessel NAME : input MV “( )”
VOY Number:
PORT : input “ PORT NAME ”
TO : input “ BARGE NAME ”
tinsert MASTER BARGE NAME”

LETTER OF PROTEST

BUNKER SHORT SUPPLY

Dear Sirs,

This is informed you that on completion of bunkering FUEL OIL (380 cSt) at the
port of “input PORT NAME” on DD/MM/YYYY, bunker short supply were found
against ship’s requested quantity of bunker oil.

Ships ordered figure (A) : 000 metric tons
Barge figure (B) : 000 metric tons
Difference (Discrepancy between both figure) (C=A-B) ! 000 metric tons

Therefore, in behalf of the Owners and Charterers, I, Chief Engineer of MV “( ),
wish to lodge this protest on the difference of the above figures, and reserve the right
to take all such further action as may be considered necessary to protect the interests
of both parties.

Please kindly acknowledge by signing this letter.
Yours Faithfully,

MASTER OF “input BARGE NAME” CHIEF ENGINEER OF MV( )

0 1070



oBUIBL3 Joti0 00 00 00 00 H/M [e10L
m m M m mm M m Buuesg uid yuein
00 | 00 | 00 | 00 ueeg e
W W M M Wm M M jjog Buueag yueid
w m m m Wm M m O/1
I T T
W M M M Mm M M dwnd 04
R
W M M M WW M M N 9yelu|
w m m m m“m m m Jan0o |AD
m m m m mm m m uojsid

Spewsy vo/@ | €9/d | zo/@ | L9/@ mo,_hmm\_,_._w_,____m_\,_ . sued

INeYIaA0 3se| 3dUlS INOH BUBIOM - HOLVYINID 13s31d

0 1080

00 [ voN 00 [ £oN 00 [ ZoN 00 [oN oL
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 A Joje0IpUl
00 00 00 00 00 00 00 00 00 00 00 00
: A - Rejes
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 A - bupiers
00 00 00 00 00 00 00 00 00 00 00 00 O
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 o
00 00 00 00 00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 duind 04
00 00 00 00 00 00 00 00 00 00 00 00 00
SHH . . . . . . . . . . . . uojsid
somavioL | 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 Joun
00 00 00 00 00 00 00 00 00 00 00 00 !
Sylews A A A £ A A A A A A A A [eAsu| sHed
sewoy 2L KO | LLIKD | 0LIKD | 6KO | BKO | LKO | 9KO | KO | vIKO | £KO | 2O | LD | ipise |
H"O 1X3U [BUN YK BUILUNY PAPUAWIWO9Y WNNTOD ¥AMO INEYIAAO 3S€| 39UIS NOH BUILIOM - INIONI NIVIN

yjuow siy} Jo pua sy} Je SINOH uny WNNTOD ¥3ddn

‘HLNOW ‘NN
(z 199ys wouy A11us uo paseq) sanfeA paje|nded A|eoanewoiny
(e1dwes)piooay sinoH BuIOAA Jojesauss) |asiq pue auibug ulepy




Reference O -2
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Piston Grooves & Rings Reading (sample)

LIMIT |TOP RING
mm|OTHER

. TOP
p—— 2ND
3RD
4TH
5TH

LIMIT ORIGINAL

B

MAIN ENGINE NO.
NO. DIESEL GENERATOR ENGINE
CYL.ORENG NO. NO. CYL
TYPE OF ENG.
M.V. DATE
PORT
PISTON GROOVE PISTON RING WIDTH PISTON RING THICKNESS
USING
F A P S |ORIGINAL| A B C B C |ORIGINAL|RING
(NEW,0OLD)
a
1
b
a
2
b
a
3
b
a
4
b
a
5
b
PISTO
N X
ORIGINAL

B
*@* %
A C

PISTON RING WEAR

UNIT in mm

TOTAL RUNNING HRS SINCE LAST EXAMINATION

MAX.WEAR DOWN SINCE LAST EXAMINATION

MAX. WEAR PER 1000 HRS SINCE LAST EXAMINATION

LASTED CYL.OIL FEED RATE (g/ps/hr)

REMARKS:
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ference O

Piston Inspection Record(Sample)
Vessel: M.V. no.: |Builder/ no.:
Number of cylinders: |Eng. type: Eng. hrs |Checked by: 1/E Port: Date: DD MM YYYY
Weeks pr. port calls: |Norma| service load (% of MCR): xx % Lubricator type :
Cyl. oil consump. (/24 hrs): atload ¥ xx% |Cyl. oil type: Position: Exhaust Minoeuvre
CYLINDER NO.
Condition and Symbol  |Engine Part 1 2 3 4 5 6 7
Intact - *
Burning - BU ; . . . . . . .
Leaking oil - LO Piston crown
Leaking water - LW
" No deposit - * Topland LC LC LC LC LC LC *
= Light deposit - LC . * * * *
|73
8 Medium deposit - MC [rructend 1 = L
8 Excessive deposit - EC Ringland 2 * * * * * Lc N
Polished deposit - PC
Ringland 3 * * B B * * B
o Intact - * Ring 1 * * * * * BN *
X Collapsed - C
S Broken opposite ring gap - Ring 2 * * * * * * *
-g) BO
£ Broken near gap - BN : * * * * * * *
o Several pieces - SP Ring 3
Entirely missing - M
y 9 Ring 4 B N B B * * B
Ring 1 * * * * - SE *
‘S’ Loose - * 9
E‘QE) Sluggish - SL Ring 2 * * SE * * SE *
%> Sticking - ST . N " N B B
g Sharp Edge - SE Ring 3 SE SE
Ring 4 * * SE * * SE *
Clean, smooth - * Ring 1 * * * * * * *
Running surface, Black,overall - B . R R R R R R R
Running surface, Black, partly - (B) Ring 2
_5 Black ring ends > 100 mm - BR Ring 3 * * * * * * *
% Scratches (vertical) - S
c Micro-seizures (local) - mz Ring 4 . * * * * * *
8 Micro-seizures (all over) - MZ K )
] Micro-seizures, still active - MAz  [Piston skirt * * " " * - "
@ Old MZ - 0Z Piston rod * * * * * * *
g Machining marks still visible - **
%) Wear-ridges near scav. ports - WR | Cylinder liner abv.
Scuffing - SC scav. ports *
Clover-leaf wear - CL - ‘p E) (B) B E) ) ()
Rings sharp-edged Top/Bot. - T/B | Cylinder liner near
scav. ports B * * (B) (B) (B) -
. Ring 1 B N B « B B B
% Ring 2 B N * * * B *
c Optimal - * Ring 3 * * * * * * *
3 Too much oil - O =
-5 \S/Iightlljy dry 6OD Ring 4 B N B B * B *
= erydry - ! . N N B B B B *
3 Black oil - BO Piston skirt
2 Piston rod * * * * * * *
-
Cylinder liner * * * * * * *
2
k7] No Sludge - * R . . . . R .
2 Sludge - S Scavenge box
] Much sludge - MS
Scav. receiver * * * * * * *
Intact - * Flaps and
nonreturn valves | Normal condition
o Piston Ring No.1
x Piston Ring No.2
c
S o |Piston Ring No.3
8 ©
o O [Piston Ring No.4
Running hrs since liner installed (hrs)
Liner wear per 1000hrs (mm)
|Max Liner Wear (mm)
Stuff. Box leakage quantity / day (Itr)
Cyl. Oil consumption /day (Itr)
Cyl. lubricator_stroke for each unit Total stroke :
Date last unit was overhauled DD MM YYYY| DD MM YYYY| DD MM YYYY| DD MM YYYY| DD MM YYYY | DD MM YYYY| DD MM YYYY'
Running hours since last overhaul
Remarks :
Noted by :
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| Piston Inspection items through Scavenge Ports (sample)l

Piston Bowl Burnin Carbon
\ TN
- - - I . . .
e Liquid

Piston Top land —|

Piston Ringlands <r

Piston Rings /

MZ: Micro seizures, all over

Piston Skirt/ -y il

PistonRod ———
|
g

Cylinder Liner above Ports %

SR, 2

Area near Scavenge Air Ports

WEWEWAWEWAY. .

Cylinder liner below ports

Wear Edge

Manufacturer service information
(Key point for handling, revision as required, emergency information and etc..)

Assembling Piston rod (Tightening) (sample)

We have recently experienced cracking in the spacer  contact with the piston rod, and consequently, there is a

ring for hydraulic jack for tightening of piston rod due to  possibility of cracking of spacer ring for hydraulic jack.
imegular fitting of the washer. We therefore would like to ask you to pay attention to

The side face of washer tapers off at the bottom end in  check if the washer is correctly fitted/tightened when the
order to prevent a contact with the piston rod when the  tightening nut for piston rod is tightened by hydraulic jack
washer is mounted. If the washer is mounted upside  on the engines in question.

down, the washer can not be tightened correctly due to
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