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Fuel Oil and Its Control HFO/DO change over procedure eetion o .
s U e HFO/DO WA &KX} G05300 1A
A2 A HIZl g A WEo| Dal/Ed, 221 It is very important to follow the temperature/load
A S8 YAlob| $oll HFO/DO wAH EAL| 2%=/% requirement of the change-over procedure in order to
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prevent fuel injection pump and fuel injection valve

sticking/scuffing, poor combustion and so on.

1. Change-over from DO to HFO

O Maintain the HFO level with 50~90% and
HFO temperature with 60~90 C in HFO
service tank.

Maintain the engine load with 30~70 %.
Open the steam tracing and auto filter steam
inlet valve in F.O system.

Open the steam in/out valve in F.O heater.
Rise F.O temperature gradually until 60 T at
a rate of about 2 C per minute through
opening steam control valve in viscosity
controller.

A\ WARNING Maintain the F.O viscosity over 4
cSt because F.O viscosity is the first priority
than temperature. And maintain the cylinder
outlet cooling water temperature with

75~85 C.

O When the DO temperature at engine inlet
reaches 50~60 C, change-over from DO to
HFO using HFO/MDO change-over valve.

O When the HFO temperature at engine inlet
reaches 70 C, viscosity controller is set with
auto-mode.

O When the change between viscosity and
temperature to be observed, viscosity is set

12~18 ¢St on viscosity controller.
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Change-over from HFO to DO

O

O

Reduce the engine load below 50 %.
Close the steam in/out valve slowly in F.O
heater until 25 ¢St viscosity in viscosity
controller to protect the F.O injection
equipment against rapid temperature
changes.
Close the steam tracing and auto filter
steam inlet valve in F.O system.
Change-over from HFO to DO using
HFO/DO change-over valve.
Confirm that DO viscosity is 4~5 cSt when
the DO temperature is about 60 C. In case
of MGO, confirm that MGO viscosity is
about 2~3 cSt when the MGO temperature
is about 40 T.
A\ WARNING Although DO viscosity range
at engine F.O inlet is limited 2 ~ 14 ¢St in
Section No. G05100, DO viscosity should not
drop 3 cSt for safety as this might cause fuel

injection pump and fuel injection valve

sticking/scuffing.
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1. 779 32 1. Quality of Lubricating Oil
Fere X A" A0M S d2E of Lubricating oil has significant roles for the
0 Ct2dt #0] o4E & AChL engine system, which can be summarized as
below;
e Oj&dH 0I2E =0[7] glst 0lnd £29 ® Lubrication of the sliding parts to reduce
=t friction and wear.
e Xl RF =9 W2 (I4azE, ol 3) ® Cooling of the engine parts (piston, bearing,
etc).
e IU~AE 2O AlYY Sealing of piston ring.
® AHIHHC =it Dispersion of detergent.
e A PrhE9 Zat Neutralization of combustion by products.
Uhebd AE Alag U2 Al8ARe XA Therefore, engine system oil should be
of wet olefst Jlss &5AIl= AS HE6t0{0f selected to fulfill these functions depending on
Sttt FHed Ohol Ratn s EE2 350 & the fuel used and the operating condition. The
of A0 MER 2gR2 J282 FHIZHE2 Ofel recommendable brand names of the lubricants
ef &t are listed separately and the basic requirements
of new oil are as follows:
Oil grade g}zgsleg}igﬁ]grade CD (MIL-L/2104C and D) for heavy duty marine
Viscosity SAE 40(120-180 cSt @ 40 C)
Flash Point Over220 C
Pour Point -15 C
BNZ2 ofeliet 22 2AH 2ds ush| glol == BN (Base Number, Alkalinity) should be
79 BNt 29| & atmao] #dES 0|F= 20| = selected carefully because it is important that
2ot2=2 Mot HE = 0]0F sttt proper balance is maintained between the BN
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coming from the lube oil and the fuel sulfur level
by choosing proper lube oil in order to avoid
following problems.
- High sulfur fuel + Low BN lube oil
— Excessive corrosive wear
- Low sulfur fuel + High BN lube oil
— Excessive top land deposit formation
A\ WARNING Do not mix the lubricating oil with
different brands, which may cause serious

problem on the engine.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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® Typical recommended BN depending on the fuel sulfur contents and SLOC (g/kWh)

Specific Lube Oil Consumption (g/kWh)

SLOC range for HIMSEN engines

Fuel Sulphur (%)

[Reference: CIMAC recommendation number 29/2008 ‘Guide lines for the lubrication of medium speed diesel engine’]
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2. Checking of Lubricating Oil Condition

The quality of the lubricating oil will be
changed slowly due to ageing and contamination
via various sources. The typical contaminators
are soot and particles from combustion chamber,
penetrated or condensed water and salt, wear

particles, and oxidation of oil itself, etc.

Therefore, regular checking of lubricating oil
condition by supplier or specialist, at least every
three months interval, is strongly recommended.
In this case, the checking should include at least
the analysis of Viscosity, Flash point, BN,

insoluble, and water content and the nature.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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During the intervals between laboratory
checking, a simple test method proposed by oil
supplier will be also informative on the quality of

oil.

Correct sampling of oil for checking is critical
for correct evaluation of the analysis. The
sample oil should be taken after the filter during
engine running. The container for sample oil

should be cleaned thoroughly before sampling.

All checking results should be recorded and
kept for trend evaluation, which contribute to

reliable engine operation.

Condition of Lubricating Oil
The condition of lubricating oil inside the
engine is recommended to be within the

following range;

Ingredients Tolerable range Test method
BN: max. 50 % of initial value. ISO 3771
Viscosity min. —20 % and max. 30 % of new oil. ISO 3104
Flash Point min. 180 C ISO 2719
Water content below 0.3 %(volume) ISO 3733
n-Pentan insoluble | max. 2.5 %(mass) ASTM D-893/B

e 2He S8 Yaeob ot dxA el

o2 it Holof sttt RER WA L= BAS

The condition of the lubricating oil should be
evaluated not by a single parameter but as a
whole. Replacement or filling of the lubricating oil
is recommended to consult the oil supplier based
on the analysis results.

As a sudden change of parameters may
indicate abnormal operating condition or
malfunction of the system, investigating the
cause and remedying the fault should precede

replacing the lubricating oil.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 10.04/KCM



°
u Page

IIIMSEN A" type 4/5
Lubricating Oil and Its Control Lubricating Oil Specification | **"""* Rev.

o g £ol, BN g0l = g9 50% 0/otE &
ORE o 257

TIIFLE BFof= 210/ S22/

M

WAEO0IOF o/, 287 LZEEHF

A 2 1 25EF0 150C O/PH/E FHT FH 0]~
Z8 50| U= 5 USL/CL

=872 g

AEL ZHE ol F=Dict0d 2wl HHMEAE 2A

FaE A Rel 2He dre 2Hck= Aol
FHEL ddd JHEAe s7E 28ote A
of 220ttt

= FH Zdl olHe HoAE =S5 ot

Uct (2E 85~95 C)

NOTICE Lubricating oil should be replaced
when BN value is below 50% of initial value and it is
important to refill with (top-up) dissipated amounts

of lubricating oil periodically.

If any parameter reaches tolerable limit, some
measures instead of entire replacement of the oil
may be effective for recovering the oil to normal
condition. In some cases, this can be achieved
by proper treatment or by intensive purification or

by partial filling (top-up) of the oil.

A WARNING | If flash point is below 150 U, there

may be a risk of crank case explosion.

Purifying of Lubricating Oil

In addition to engine filter, it is recommended
to install a purifying device for the lubricating oil.

A built on centrifugal filter is recommended for
the engine running on marine diesel oil. A
centrifugal type purifier is required for the engine
running on heavy fuel oil.

Continuous centrifuging with heated lubricating
oil for lower viscosity is recommended for more
effective purifying. It is recommended to follow
the purifier maker’s recommendation for the flow
rate and preheating temperature (normally 85-
95 TC).

It is recommended to separate the oil on the
engine while operating. In this way, the dirt can
be removed immediately when it is supplied to
the engine. At the same time energy is saved
because it is necessary to warm up the oil only

by a little.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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It only one separator is installed to several
engine, it is only connected with one engine at a
time. This is to ensure that there is no suction
and discharging from one engine to another. It is
recommended to split up the time so that there is
separation on all engines, which are operating in
turns.

NOTICE In any case, cleaning the lubricating
oil by water is not allowed to avoid contamination

and decreasing of BN value.

5. Lubricating Oil for Other Machinery
The engine system oil covers moving parts of
the engine and turbocharger. However, hydraulic
governor requires own specification and refer to

the manual for the governor.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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Oil brand Engine system lubricating oil Governor oil
Oil company Brand name SAE BN Fuel grade
Shell Gadinia 40 12 A, B
Shell Argina S 40 20 B, C
Shell Shell Argina T 40 40 30 C,D
Shell Argina X40 40 D, E
Shell Argina XL 40 50 E
DISOLA M 4012 12 A, B
DISOLA M 4015 14 A, B
DISOLA M 4020 20 B, C
Total AURELIA XL 4030 30 C,D
(Lubmarine) AURELIA XL 4040 40 40 D, E
AURELIA XL 4055 55 E
AURELIA TI 4030 30 C,D
AURELIA TI 4040 40 D, E Same as
AURELIA TI 4055 55 E Engine system
DELO 1000 Marine 40 12 A, B Lub. Oil
FAMM TARO 20 DP 40 40 20 B, C
(TEXACO+Chevron) $228 28 QLP 4%0 28 g E Note) Refer to the
TARO 50 XL 40 50 E governor manual
- for detailed L.O
ExxonMobil Mobilgard 412 15 A B specification of
(Exxon+Mobil) Mobilgard M430 40 30 C,D governor.
Mobilgard M440 40 D, E
BP ENERGOL DL-MP 40 9 A, B *) Initial filling:
BP ENERGOL DS3-154 15 A, B Oil filled ’
CASTROL MLC 40 12 A, B
CASTROL MHP 154 15 A, B
BP Amoco BP IC-HFX 204 20 B, C
(BP+Castrol) BP IC-HFX 304 40 30 C,D
BP IC-HFX 404 40 D, E
BP IC-HFX 504 50 E
CASTROL TLXPLUS 204 20 B, C
CASTROL TLXPLUS 304 30 C,D
CASTROL TLX PLUS 404 40 D, E
SUPERMAR 13TP 40 13 A, B
SK SUPERMAR 24TP 40 40 24
SUPERMAR 30TP 40 30 C,D
SUPERMAR 40TP 40 40 D, E
UG-8D: 1.9 Liter
Oil volume See separate data for sump wvolume as per each engine type. UG-15D: 2.3 Liter

UG-25+: 2.1 Liter

*) This list is given as guidance only.

Fuel grade

A: Distillate fuels (MGO or MDO)

(S: Max. 0.2% m/m)

B: Distillate fuels (MGO or MDO)

(S:0.2~1.5% m/m)
or

Residual fuels (HFO)
(S:0.2~1.5% m/m)

*) Lubricating oil quantity (Initial filling: Oil empty, Without oil overflow system)

C: Residual fuels (HFO)
(8:1.5~2.5% m/m)

D: Residual fuels (HFO)
(S:2.5~3.5% m/m)

E: Residual fuels (HFO)
(S:3.5~4.5% m/m)

Lubricating Oil Quantity (Max. volume), Unit : Liter

Engine type Engine rpm 5y, 6 oyl 7 Syl 8yl gy,
Hi7728 50071000 rpm 530 620 700 780 :
Fo 132 7307750 rpm 820 550 1670 7780 7570

00 71000 rpm 930 1040 1170 1350 1420
- 7307750 T : 1240 1380 1530 1670
66071660 rpm 1460 1630 800 1570
32740 7207750 tpm 5730 3500 3600 4670

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.
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Quality of Cooling Water

The cooling of the engine should be only distilled
(demineralized) or fresh water, which should be
checked and treated to satisfy following requirements
below table before adding corrosion inhibitor. It is
necessary for keeping effective cooling and
preventing corrosion of the system. Though the
distilled water matches best to the requirements for
cooling water, it is necessary to add corrosion
inhibitor before applying cooling water to engine
cooling water system because untreated cooling
water absorbs carbon dioxide from the air and then

becomes corrosive.

pH 7t09

Total hardness as CaCOs3 max. 75 ppm(mg/l)
Chlorides CI” max. 80 ppm(mg/l)
Sulphate max. 100 ppm(mg/l)
Silicate max. 150 ppm(mg/l)
Residue after evaporation max. 400 ppm(mg/l)
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Chloride and Sulphate are corrosive

even in the presence of an inhibitor.

Sea water or fresh water contaminated by sea
water even in small amount is not allowed to be used
as cooling water of the engine due to high risk of
severe corrosion and deposits formation in the
system.

Rainwater is heavily contaminated and highly
corrosive in general, which is also not recommended
as cooling water.

Tap water (drinking water) is not recommended as
cooling water due to risk of chalk deposit formation
inside the cooling system. However, if the distilled
water, for example from fresh water generator, is not
available, tap water may be used as cooling water
after softening and some other treatments according

to the ingredients.

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.
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Treatment of Cooling Water

Cooling water should be treated properly and
corrosion inhibitor should be added. The analysis and
treatment of cooling water are recommended to be
carried out by a famous and familiar specialist.
Otherwise, keep the treatment procedures strictly
according to the instructions from the supplier.

Some recommended products are listed as follows:

Manufacturer Brand Name Constituent Delivery Form Min. Dosage
Chevron (FAMM) Havoline XLi Carboxylates Liquid 50 liter / 1,000 liter
DEWT-NC Powder 3.2 kg /1,000 liter
Drew Ameriod Marine i - . .
Boonton LIQUIDEWT Nitrite Liquid 8 liter / 1,000 liter
MAXIGARD Liquid 16 liter / 1,000 liter
VECOM CWT DIESEL QC2 Nitrite Liquid 12 liter / 1,000 liter
UNITOR CHEMICALS DISELGUARD NB Nitrite Powder 3 kg /1,000 liter
. 9-108 Nitrite, Borate Liquid 2.25 liter / 1,000 liter
Nalfleet Marine
Chemical 9-111 Nitrite, Silicate Liquid 8 liter / 1,000 liter

BN =y yvas 942 #20 2350/ 4%
B YHE UASE, /X2 HHY+82F M8E P
Y20 0|FL-S4t I HES MESHE 20| b1 B
ct

BN o= 279 A50u S85 18 GRHE
M2 S8510] AESIA] THINIL.

A 3Z 1
o2 HZ A, Y 7HI} BREILICH

S8 YRS SHO YA HEE 7

Oily inhibitors adhere to cooling
surface and influence cooling efficiency, which are
not recommended for cooling water. Only nitrite-
borate based inhibitors are recommended.

NOTICE Do not mix the inhibitors of different
types or properties.
A\ WARNING Some inhibitors may be toxic and

Strict control is required when

hazardous.

handling inhibitors.

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.
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Checking Cooling Water and the System
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The property of the cooling water may be changed
during service due to contamination or evaporation.
Therefore, the cooling water itself and the system
should be checked periodically during service,
preferably once a week. These tests may be done by
means of test kits from inhibitor maker with sample
water from the circulating system. However,
laboratory test of the sample water by specialist is
also recommended regularly at least every three

month.

All checking results should be recorded and kept
for trend evaluation, which contribute to reliable

engine operation with right cooling water treatment.

If test result shows that the contents of cooling
water changes suddenly or gradually, the cooling
water system should be checked to trace the cause.
Some of the changes may indicate the cause as

follows:

Chloride content increasing:

O Check possibility of seawater penetrating into
cooling water.

O Check the system which includes sea water, for

example fresh water cooler cooled by sea water.

pH value decreasing or sulphate content

increasing:

O Check if cooling water is contaminated by
exhaust gas.

O Check cylinder head by hydraulic pressure test.

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.
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If the quality of the cooling water

after checking exceeds control limit by water
treatment, the cooling water should be replaced

completely by newly treated water.

Cleaning of Cooling Water System

BENEN i FeS Rl dErel Sigs el
OF PSHTE A ZF00F UL WS S0/, AL
B IAHU 2= DE MES L 25 0FY 25 FY

= ZIEo ot ei/Cf.

B 7 72 =39 to Yas 28201 2
e HE Dot e MEE FYIt 2TELICE LA
HY B, SH AF 28R9 MYTE P51, 2L Cf

Al MEE oFIAIL.

If any deposit or rust is abnormally detected in the
cooling water system, the system should be cleaned
thoroughly and then the cooling water also should be
refilled up completely by newly treated water.

The cleaning of the cooling system includes
degreasing and descaling procedures which need
special chemicals. As the chemicals may be
hazardous, the cleaning of the cooling water system
is recommended to be carried out by reliable
specialist firm. Otherwise it should be done strictly in
accordance with instructions from the supplier of
cleaning chemicals.

A\ WARNING Descaling process by acid is
hazardous, which needs protective equipment for
human body, for example, everybody near the
system should put on protective glasses and
gloves at least.

Careful attention is required to avoid
contamination of lubricating oil by acid during
descaling processs. Check the acid content of
lubricating oil of the engine directly after

descaling work of the cooling system by acid and

check again next day.
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system, flush the system thoroughly with water until
pH value to be about 7, and then drain the water.

Fill up the system with distilled water until the water
level of the expansion tank to have margin for
treatment.

Prepare the solution of inhibitor according to the
instruction from the maker and add the solution into
the expansion tank.

Add distilled water more to the normal level of the
expansion tank.

Run the engine for settlement according to the
inhibitor maker’s recommendation or at least for 24
hours and then check the quality of the water for

confirmation.

If the amount of cooling water is reduced due to
evaporation or leakage or drainage for maintenance,
the water level of the tank should be maintained by
adding water.

Water for compensating evaporation should be
distilled water, while the water for loss due to leakage
or drainage should be same treated water. After
adding the water, checking of the quality of the water
should be carried out to confirm the correct

concentration of the ingredients.

Replace cooling water completely

with newly treated water with interval of at least
every two years.
Waste cooling water should be

treated in compliance with governing laws.
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Maintenance Guidance for Marine Auxiliary Engine

Description Overhaul Interval (hours)
; W : Planned Overhaul
Section ® =
No. @ : Confirm after Overhaul/New § g Remark
© : based on observation g oclololal8|8|8[8]8]|8|c z
o ) » 2lsig|glglelalala|a]|e]|le o
A : Visual inspection after overhaul or refitting Sl21S T38| IR &
Major Fasteners - Retightening
M15000 Nuts for Cylinder Head | <
M33200 Nuts for Counter Weight [ | 4
M13250 Nuts for Main Bearing Cap [ ] 4
M31000 Nuts for Connecting Rod ] <
M25000 Nuts for Camshaft ] A
M35300 Nuts for Timing Gears ] A
Bolts for Engine Block and Base Frame [ | *
Bolts for Exhaust Pipe Axial Compensator ©
Bolts for Turbocharger | | A
Major Bearings — Inspection
M13250 Main Bearings N ]
M13250 Thrust Washer (Axial Clearance Check) [ ] \ = Check 1set.
M32120 Con Rod Bearings (Big Ends) v ] If not good,
M32130 Con Rod Bearings (Small Ends) N - check all sets.
M25000 Camshaft Bearings (Clearance Check) ) |
M11100 Resilient Mounts — Inspection | L 2
Resilient mount — Retightening
Bolt for Base Frame and Resilient Mount [ ] A
Nut for Resilient Mount and Foundation [ ] A
Cylinder Unit and Con. Rod- Inspection
Intake/Exhaust Valve, Seats and Guide
M21200 - Overhaul and Regrinding of Valve and Seat u
Check Rotation of Rotocap during Operation [ | Weekly
M15000 Cylinder Head Cooling Water Space ||
M21300 Checking & Adjustment of v/v Clearance © ¢
Indicator Valve ]
M15100 Cylinder Liner — Reconditioning (Honing) ]
M31100 Piston, Piston Pin and Piston Rings v ] + = Check 1set
M32120 Measure Big-end Bore, Check Clearance
M32130 betw een Piston Pin & Small End -
Crankshaft and Gears - Inspection
Flyw heel Gear Rim Teeth (@)]
M33100 Crankshaft - Deflection Check ]
Torsional Vibration Damper : Fluid sample ] Only for Viscous Damper
Timing Gears and Pump Driving Gears
M35300 (Clea?ance and backr:;h che(?k) .
Valve Operating Mechanism
Tappet Roller Shaft and Bearin:
M23000 (Cﬁ:ck Clearance) ? u
Rocker Arms Shaft and Bearin
M21210 (Check Clearance) ’ =
M23000 Contact Faces of Camand Tappet Roller @)}

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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Engine Maintenance General Maintenance Schedule
AT FH| YBLALE Hu|™d A8
Maintenance Guidance for Marine Auxiliary Engine
Description Overhaul Interval (hours)
i W : Planned Overhaul
Section ) o 3l
N 4 : Confirm after Overhaul/New 58 Remark
0. P . 4 ol|lo|lo|lo|lo|o _g <
© : based on observation slolo|lo|lolo|la|a|o|o |2 ®
2lg|sigs|s|a|a|al|la|a|Sle s
A : Visual inspection after overhaulor refiting |5 |2 | S [ZF (2 ]1¥ (€ (2 [F5 (|89 [ &
Control System — Function Check
G40000 Governor Linkage — Function Check ] Weekly
Check Governor Oil Level Dali
(See Manual for Governor) o
G45001 RPM Pick-up - Clearance ] Normal Clearance:
Safety Device Check 1.0~2.0 mm
M45200 Temperature / Pressure Switches ©
Fuel system - Inspection
G05100 Analyze Oil Properties (Sample) ] Every Bunkering
Fuel Injection Pump - Inspect Deflector olm Max. life time
M51100 (Replace if needed) ~ =4,000 hours
- Check Plunger Assembly |
Lo Replace if necessary
Fuel Injection Valve )
M52000 ) . © € | Maximum overhaul
(Check and Adjust the Opening Pressure) interval = 2,000 hours
M56000 Fuel Qil Filter — Clean ©
Lubricating Oil System
G06200 Analyze Oil Properties (Sample) [ ] Monthly
M61000 Lubricating Oil Pump ]
M62000 Lubricating Oil Cooler — Clean (@)
M63000 Lubricating Oil Filter — Clean & Replace e When pressure loss
across filter is 1.5bar
M67000 Centrifugal Filter — Clean and Replace [ Monthly
Thermostatic Valve — Inspection
660000 (Clean & Check the elements) u
Cooling Water System
G07100 Analyze Cooling Water Properties (Sample) [ Monthly
M71000 Cooling Water Pump | |
G70000 Thermostatic Valve — Inspection ]
Compressed Air System
Starting Valve for Main & Emergency
002300 (Function Check) u Monthly
Air Motor Inspection (See Manual for Air Motor) | ©
G40000 Check Compressed Air System ] Weekly
Air Filter & Air Vessel — Pressure Check ] Daily
Supercharging System
Clean Air Filter (See Manual for Turbocharger) | © Every 500hrs running
M80000 Clean Turbine (Water-w ashing) © Every 200hrs running
M80000 Clean Compressor (Water-w ashing) © Every 24~50hrs running
M84000 Clean Charge Air Cooler © ]

* When doing maintenance and overhaul work, seals (o-rings & gaskets, etc.) should be renewed.

* The overhaul intervals stated above are only for guidance as these depend on the actual service condition,
the quality of used fuel or lubricating oil, the treatment of cooling water and so on.

Note) These are not parts of normal maintenance interval, but, the confirmation or visual inspection of
the specified ones to be carried out after Overhaul/New or Refitting.
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Cover for Exhaust Side Assembly Drawing & Part List Section No. R
o= Ho ZEE U FF 55 A19300 1B
N
@ @ e
e e
Part List
o ot | o
5cyl |6cyl | 7cyl |8cyl | 9cyl
320 Crankcase cover for relief viv 2 2 3 3 4
360 Safety valve 2 2 3 3 4 13.0
392 | Hex. head bolt (M10x95) 12 12 18 18 | 24
393 | Washer (M10) 12 12 18 18 | 24
394 | O-ring 2 2 3 3 4
/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 10.04/KHA
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Cover for Cam Side Assembly Drawing & Part List Section No. R
U= AHY ZEE U FF 55 A19300 1B
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Part List
tem Description TIEns Weight | Remarks |
5cyl |6cyl |7cyl |8cyl |9cyl
310 Crankcase cover 8 10 11 13 14
330 Gearcase cover (down) 2 2 2 1 1 4.56
340 Camshaft room cover 5 6 7 8 9 3.82
350 Gearcase cover (up) 1 1 1 1 1 3.8
370 Gearcase cover (down) 1 1
381 Stud (M16x40) 42 50 58 66 72
382 | Nut (M16) 42 50 58 66 74
384 Sealing ring 10 12 14 16 18
385 | Stud (M12x35) 24 28 32 36 40
386 | Nut (M12) 24 28 32 36 40
388 Sealing ring 5 6 7 8 9
389 Sealing ring 1 1 1 1 1
391 Sealing ring 2 2 2 2 2
395 | Bolt (M16x40) 6 6 6 4 4
/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 10.04/KHA
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Fuel Injection Valve

Checking Atomizing Condition

Section No. Rev.

AZE ZAL YE
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M52002 1A
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As atomizing condition of F.O has much effect on
the engine combustion, maintenance should be
observed according to regulated schedule.

G09100

Maintenance schedule:

Procedure of Checking Atomizing Condition

Carry out checking atomizing condition of fuel
injection valve according to the standard

maintenance procedure.

Maintenance procedure: .m

_ Heavy fuel oil residues in injection

valves may adversely affect the test results and
impede cleaning. So we recommend operating
the engine on Diesel oil for approx. one hour
prior to dismantling injection valves. If this is
not possible and the engine has to be shut
down from operation on heavy fuel oil, the
injection valve has to be disassembled and
cleaned before the checks described here can
be carried out.

RARNING  Only

corrosion oil should be used for testing the

absolutely clean  anti-

injection valves.

_ The hydraulic pressure has to be
increased slowly until the opening pressure is
reached, as otherwise faults will occur when
reading off the opening pressure. (The test

pressure must not exceed the regulated value.)

During the fuel injection valve test, the test criteria
are nozzle hole clogging and leaking F.O.
according to the checking point in the next page.
When the abnormal condition occurs after checking
atomizing condition, the fuel injection nozzle should

be changed by a new one.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 09.12/YTY
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Fuel Injection Valve Checking Atomizing Condition | >**""* R
Pey— M52002 | 1A
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Checking Atomizing Condition (1)

— The Nozzle Bores
1. Checking procedure

1) Open the pressure relief valve.

2) Loosen the hexagon nut of fuel injection valve, and
turn back the setting screw until the tension of the
compression spring has been released.

3) Close the pressure relief valve. Actuate the hand

pump evenly, and adjust the opening pressure to
30 bars by means of the setting screw.

2. Criterion of decision — All nozzle holes open

1) All nozzle holes open: normal

2) Partly clogged: Disassemble the fuel injection

valve and cleaning or changing to the new one.

Maintenance procedure: .m

Fig.1 Judging the nozzle bores. (left : open, right : partly clogged)
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Checking Atomizing Condition (2)

— Keeping the tightness
1. Checking procedure
1) Actuate the hand pump evenly until the pressure
gauge shows 250 bars.
2) The injection nozzle can be considered tight if no
drop falls within a period of 5 seconds.
2. Criterion of decision — All nozzle holes open
1) Keeping the tightness: normal
2) Dripping on nozzle: re-conditioning or changing to

a new one.

Re-conditioning procedure: @ M52001 |

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 09.12/YTY
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Fuel Injection Valve

Checking Atomizing Condition

Section No. Rev.
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M52002 1A

Fig.2 Judging the tightness (left : tight, right : dripping)
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When testing injection valves, it
may show the pattern of penetration because the
nozzle’s behavior during engine operation
cannot be equal by means of the nozzle tester. It
is because the pressure gap between the
cylinder chamber and the atmosphere, and using
the hand pump is hard to make the similar
pattern such as fuel injection pump during the
engine running. If there is no dripping on the tip
of atomizer and no closed holes, and the
exhaust gas temperature and maximum
pressure in each cylinder is in the normal
condition, the nozzle can be expected to make

appropriate engine performance.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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Lub. Oil Filter Assembly Assembly Drawing & Part List | >""" R
28R TH o4z ZYUE Y 2F 28 A63000 | 1E
202 203 204 105
|
AP
()= —
Part List o
Item No. Description Q’'ty / Eng. V\I(ekigg)ht Remarks / See Note
101 L.O Filter complete 2
102 L.O. filter control v/v 1
103 O-ring 1
104 O-ring 2
105 O-ring 2
106 O-ring 2
108 Bolt 16
110 Plug 2 Included 241,242,243
111 Band 2
117 Intermediate Piece 1
201 Cover assembly 2
202 1’st Filter (Cartridge) 4
203 Secondary filter 2
204 Intermediate ring 2
241 Plug 2
242 O-ring 2
243 O-ring 2
/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 10.01/SJH
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Lub. Oil Filter Assembly Assembly Drawing & Part List | >""" R
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Part List
Item No. Description Q’'ty / Eng. V\I(ekigg)ht Remarks / See Note
301 Filter cover 2
302 O-ring 4
303 Element flange assembly 2
304 Pin bolt 2
305 Cover spring 2
306 Flange spring 2
308 Cover flange 2
309 Flange boss 4
310 Bu-pass plug 6
311 By-pass cap 6
312 By-pass seat 6
313 By-pass spring 6
314 By-pass seal 6

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division

10.01/SJH




o
Page
I:IIMSEN v T
Turbocharger Maintenance Procedure Section No- Rev.
BHY 50| (ABB made) HMU|MH AR} M80000 2E

During operation, compressor of turbocharger may
accumulate deposits of dirt. Therefore the compressor
should be cleaned while in operation by water injection

at regular intervals. Hereby the deposits are removed

mechanically by the impact of the droplets.

The combustion of heavy fuel oil in diesel engines
causes contamination of turbine blades and nozzle

rings of turbocharger. The results are low turbine

a8 9 = -0] Sotot AR =0] Ho{ElC efficiency, increased exhaust gas temperature, higher

JelEs HY S0l EEHE2 = EAM2 A2H charging and firing pressures and lower engine output.

o2 MAaHoF etCt Therefore wet cleaning of the turbine blades and
nozzle rings should be done at regular intervals.

245712 MA Cleaning of Compressor

1. =71 €= MASD| flciM= T8 10lMet & 1. In order to cleaning the compressor wheel,

B ¢ 99= 9a 3702 860 &

o 25470/

g7E g2

AIEOLA] OFAAI2.

unscrew the plug in the side cover of water
container as shown in fig 1.

Fill the water container with cleaning water, and
screw the plug.

NOTICE

only pure water and never salt water.

In order to prevent corrosion, use

Air Pipe

Plug
Water Pipe
Fig.1 Pipe arrangement for cleaning the compressor side (2/Z 7] H&E 17/0/Z AL Ef)
/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 10.04/JDH
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Turbocharger Maintenance Procedure eetion No ov
B2 2+57] (ABB made) HMU|MH AR} M80000 2E
3. &Il mol=el @2s 10zt ety 3. Open the valve for about 10 seconds in air pipe.

4. LFIIF MAH = ZJ| Io|Z WUE =L} 4. Close the valves in air pipe after cleaning the
compressor side.
BN /52 =2 202 4 = 452 A Make sure that water cleaning should
2. Fopf sE7F HEF9 = FSLUILCH be done as high load as possible. Higher load
makes better cleaning effect.
m 0] Yo atE O HFEHZ FJR0= = Re-cleaning process can be repeated
Il MEZ 102 50 BFSo1AAI2. after interval of 10 minutes at the earliest, if
necessary one more.
m YHIROZ MFE Of 2441210041 4841 NOTICE As a rule cleaning should be
29 2H 2o oA oF gL} performed every 24 to 48 hours of operation.
B 2=/= 158 7 A82 Fols 100 After cleaning compressor, engine
Al 1562 014 FolE Z 2 2&60F gfL/C} should run under load for at least 10 to 15 minutes.
HYl £32| A= Cleaning of Turbine Components
1. HYl £F2 MASH| glet mrol=ZJF 0g 29 & 1. Supply the pipe arrangement for cleaning the
o] AZ MZAFALl 2lolf S&ECt. turbine components by the engine maker as
shown in fig 2.
m HrEE HAHEIL NOTICE Connect the fresh water line.
BN 757 5= 2020 #2500 2X & Clean fresh water without cleaning
2 Y2 HTPI2 A& 0F B agents or solvents should be used.

2. HY =eol=E MASH| Holl= BH=AL oyl st 2. Before cleaning the turbine blade, make sure that

A= X 10l AgE0 A= MA opHe-=0| 2 the necessary settings of the cleaning parameters
ot Mgl =Y5tY=AS old] AlESoll = in table 1 as below should be made during a
ol o OFRt otch, preliminary test.

m E BA A BT 2 P, 2 EHE Y7 The water pressure, P,r before the
2F2r) FHo[= 1.5bar 0/4F 0/0/0F BIC} PFEF Pyr— Pri water connection on the turbine casing must be at
< 1.5 bar0] &, AXNEE2 25 0/0F BLICE 01I14] Pr least 1.5bar above the turbine inlet pressure(P,r —
= BB Y79 FHO 2gE LIEf D s/ Pri 2 1.5 bar) when water is being injected. The

engine output must be reduced if Pyt — Pr; < 1.5 bar.

Where Pr; is absolute static pressure before turbine.

Pur < EIBI FHO]Y & FH+ 248 - Pyr :water pressure before turbine casing
- Pr HE H WO 2E - Pri :exhaust gas pressure before turbine

/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 10.04/JDH
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Turbocharger Maintenance Procedure Section No- Rev.
M80000 2E

T =450CE =254

Table 1 Cleaning parameter (4= Of 7} 21

Fig 2 Pipe arrangement for cleaning of the turbine side (E/5/ A|&& 1/0/Z Hf A/ AHEH)
B ~ 7 - 100Cd =268 =68, 2
£F Jf5et Bt 4 =FaoF SLICH

BN 722 254 A5F EHY g7 2201

[o) Y =x—}

&L =7

ol OF &L},

If Tr; = 400 U can not be reached, the
temperature should be adjusted as high as possible.

([ Be sure not to exceed the temperature

before the turbine Tr; = 450 U during cleaning for

reasons of material strength

Temperature Absolute water Injection time per | Water volume per | Interval between
Type before tu:bine pressure injection injection injectio?s Number of water
T+ [C] Pwr " [bar] ti [s] Mw [1] tn [min] injections
TPS 48 | 400 ~ 450 3.5~6.0 15~30 1.5~3.5 3 3
TPS 52 | 400 ~ 450 3.5~6.0 15~30 20~5.0 3 3
TPS 57 | 400 ~ 450 3.5~6.0 15~30 3.5~8.0 3 3
TPS 61 400 ~ 450 3.5~6.0 15~30 4.5~10.0 3 3
1. before the water connection on the turbine casing during the cleaning
2. water volume depends on pressure before turbine, water injection pressure and injection time

BB =2 ¢= o222 108 J/F22 &
w5of At

BEEEl 72 ===
Cf W20/ M=a 0 ELICH,

B 172 = 255 20-40CE #A54]

o
.

S&AIZI0] IEF 20041240}

NOTICE Water volume rate is specified per

turbocharger.

The turbine components should be

cleaned approx. every 200 operating hours.

The recommended temp range for the

washing water is 20 T to 40 C.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division
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