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SPECIFICATIONS FOR DIESEL GENERATOR ENGINE

W. No. (1/8)
SHIP OWNER COSCO (H.K.) SHIPPING CO.,LTD.
SHIP YARD GUANGZHOU HUANGPU SHIPBUILDING CO.,LTD.
SHIP NUMBER HPS3001/3002/3003/3004

A KIND OF SHIP

BULK CARRIER (76,000DWT)

NAVIGATION OF AREA

OCEAN GOING

USE MAIN GENERATOR DIESEL ENGINE
RULE CCS-AUT-0
QUANTITY 3 SETS / VESSEL
1. PRINCIPAL DATA OF DIESEL ENGINE
Type Vertical,Single Action,4—Cycle,Direct Injection, Water
Cooled Diesel Engine with Turbo—charger and Air Cooler
Model 6EY18AL
Rated Output/Revolution 615 kW (836 PS),” 900 min_l(rpm)
No. of Cylinder 6 ( In-Line )

Cylinder Bore / Stroke

180 mm / 280 mm

Mean Effective Press.

1.918 MPa (19.56 kgf/cnt)

Mean Piston Speed

8.40 ms

Max. Combustion Press.

19.0 MPa (194 kgf/cnt)

Over Load

10% Over Load : 60min. (Every 12 hours)

Direction of Rotation

Counter clock wise (as viewed from Flywheel Side)

Firing Order

1-4-2-6-3-5-1 (Interval : 120° )
®®@R@D | Flywheel Side

Starting & Stopping
System

Remote(Auto)Starting/Stopping with Manual Starting/Stopping

+Start. Method : Air Motor Starting with Press. Reducing Valve

at Inlet Port of Air Motor
Max. Start. Press.  2.94 MPa(30kgf/cmt)

-Stop. Method : Control Air of 0.69~0.98MPa(7~10 kgf/cni)
and Electric (DC24V)Operation

Fuel Oil

*Heavy Fuel Oil ( 700 cSt at 50°C)
The Viscosity must be kept in range 11~14 cSt at Eng. inlet
continuous running with Gen.load<< 20% is to be within 3 hours
*Marine Diesel Qil at Emergency & Low load

Lubricating Oil System

*System Oil
+Qil Sump : Built in Common Bed of D/G set
*Forced Lubrication by the Engine driven Gear Pump
+Kind of Lub. oil : A.P.I. Service Grade CD
Viscosity : SAE No. 30 or 40
T.B.N. : 30~42

*Turbo—Charger Oil : Branch Supply from System Oil

*Rocker Arm Qil : Branch Supply from System Oil
*Governor Hydraulic Oil : Same to System Oil

Cooling System

*Forced Cooling
Cylinder & Cylinder head
Lub.Oil Cooler & Air Cooler
Piston

: Fresh Water(High Temp.)
: Fresh Water(Low Temp.)
: Lub. Oil

Turning System

Bar type




K. No. (2/8)

Specific Fuel Oil
consumption

192 +5%g/kW-h( 141 +5% g/PS+h)

with Eng. driven LO Pump and C.W. Pump ( 1 set)

188 +5%g/kW-h( 138 +5%g/PS-h) without Engine driven Pump.

+At Eng. Rated Output 615 kW (836 PS)/ 900 min_1 Marine Diesel
Oil used and Low Calorific Value of 42.7 MJ/kg (10,200 kcal/kg).
*Based on the Standard Reference Conditions of ISO 3046/1.

-NOx Level to meet IMO Exhaust Gas Regulation Tier 1 (D2 Mode)
(Max 11.5 g/kW-h)

Specific Lub. Oil
consumption

0.3~1.1 g/kW-h At eng. full load
( 0.2~0.8 g/PS-h)

Governor Characteristics
At Load Variation of

100%—0%—40%—80%—100%

Speed Variation:
Momentary = 10% ,Permanent < 5%

Usage Condition

Note:In case engine room temp. is
lower than 5°C, the preheating system
etc. before starting the engine is
necessary to raise jacket water temp.

higher than 5°C.

Time of Stability within 1% of Final steady speed = 5 sec.
*Ambient Temperature ; 0~45C
*Relative Humidity : ~85%

LT F.W. Temp. at cooler inlet ; ~36°C (Low Temp.)
*HT F.W. Temp. at Eng. jacket outlet ; 85°C (High Temp.)
*HT F.W. Press. at Eng. jacket inlet ; 0.15~0.50MPa
(at HT F.W. Pump outlet) (1.5~5.0kgf/cnt)
*Exh. Gas Back Press. at Full Load ; below 3.43 kPa

(below 350mmH,0) ,
3480 Nm®/h at Full Load
345 C at Full Load
3700 m3®/h at Full Load
0.27~0.41m*/min. -kW/ AT abt.10°C

Exhaust Gas Volume :
Exhaust Gas Temp. of T/C Outlet:
+ Combustion Air Volume(25°C);

*Eng. Room Ventilation Air Volume ;

Capacity of Lub. oil &
Water

Fresh Water(Eng.jacket & piping): 145 liters
System Oil (Eng.+Common bed tank) : 35 +1000 liters
Governor Hydraulic Oil : _2.0 liters

2. PRINCIPAL DATA OF A.C. GENERATOR

Rated Output / Revolution

560 kW / 900 min!

Rated Voltage / Current

AC450V /898 A

No. of Phase / Frequency 3¢ /60Hz
Power Factor 0.8
Insulation Class F

Enclosure / Cooling

Drip—Proof / Self-ventilating

Type of Bearing / Lubrication

Double / Self-Lubrication

Coupling of Eng. and Gen.

Rigid

Manufacture

TAIYO ELECTRIC CO., LTD.

Remark : 1. This AC Generator is supplied by YANMAR.
2. Please refer to document of gen. maker.

3. MATERIAL & STRUCTURE OF ENGINE

Parts Name

Material

Structure

Cylinder Block Cast iron

Monoblock casting and having underslung main bearing cap.

The air duct, cooling water and lub. oil passages are
integrated in block.

Cylinder Liner| Special cast iron

Wet type

Cylinder Head| Cast iron Fuel injection valve in center, indicator valve on head cover.
4—valve type consisting of 2 suction valves and 2 exh.valves
Exh. valve seat rings and nozzle sleeve are cooled by F.W.
Exhaust valves are made of Nimonic

Piston Special cast iron | Monoblock casting and forced oil cooling. Top and second

ring grooves are treated with laser hardening.
Ring’s arrangement is two compression rings and one oil ring.

Piston Pin

Special steel

Floating type
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Connecting
Rod

Forged steel

Die—forgied,with piston pin metal made of leaded bronze with

steel back metal at small end and processed with serration at
matching faces of large end.

Main Metal &
Crankpin Metal

Aluminum Alloy

Bearing by aluminum alloy with steel back metal

Crankshaft Forged steel Monoblock forging and bearing parts are treated with
induction hardening and polishing finish.
Camshaft Forged steel 2 split type, monoblock forging of cam and shaft.

Common bed

Carbon steel

Welding structure. and making use of lub. oil sump.

4. ACCESSORIES OF ENGINE

Marks in column

Supply M : Maker(YANMAR) S : Shipyard O : Owner
Location E : Engine side  H : Hull side
4-1. Lub. 0il System
Parts Name Sony. |Supply i‘izga_ Specifications
Lub. Oil Pump 1| M E | Type : Gear Pump with Safety Valve (0.8MPa)
Capacity 21.4 m®/h
Lub. Oil Strainer 1| M E | Type: Punch Holes Plate
for Pump inlet
Lub. Oil Strainer 1| M E | Type: Automatic Back Washing (B&K)
for Engine inlet Filtration Limit : E.F. 30z m
Lub. Oil Cooler 1| M E | Type:Finned Multitubular, Cooling Area : 8.70ni
Lub. Oil Auto—Temp. 1 | M E | Type:Wax Element, Direct Acting
Control Valve Setting Temp. : 50~65°C at Eng. inlet
Lub. Oil Press. 1| M E | Type : Spring Loading
Regulating Valve Setting : 0.40~0.45MPa ( 4.0~4.5kef/cnt)
Lub. Oil Press. Regulat—| 1 | M E | Type : Non—regulating Spring type
ing Valve for T/C inlet Setting : 0.1~0.2MPa ( 1.0~2.0kgf/cnt)
Pipe Connections each| M E | Lub. Oil Inlet:40A, Lub. Oil Outlet:40A
of Sump Tank 1 Over Flow for continuous cleaning : 65A
Lub. Oil Priming 1 | M E | Capacity : 4.0 m*/h x 0.15MPa (1.5kgf/cm?) 4%

Motor Pump

Electric Motor 1.5kW,3 ¢ —~AC440V,60Hz

+Lub. oil priming pump is to be run at all times durning engine stop for protection of main bearing
Starter Panel for 1/ | M H | Priming pump start & stop is controlled by eng. running
L.O. Priming Pump Ship signal from engine control circuit or manual

4-2. Cooling Water System

Qty

Loca-

Parts Name /Eng. [SuPPlY |5 - Specifications
H.Temp. F.W. Pump 1| M E | Type : Centrifugal Pump
for Jacket Water Capacity 27 m3/h x20m
L.Temp. F.W. Pump S H
for Cooler Capacity : 32.3 m®/h Refer to Heat Balance
Note; Inlet press. to be less than 0.3MPa
Fresh Water Cooler S H
H.Temp.F.W. Auto- 1Set| M E | Type : Wax Element, Direct Acting
Temp.Control Valve Setting Temp. : 85%4°C at Eng. outlet
L.Temp. F.W. Auto- S H | Setting Temp. : 36°C at Eng. inlet

Temp. Control Valve
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Orifice Plate for 1 E | For Adjusting Press. of Jacket Cooling Water Press.
Jacket Water
Air Escape Outlet 1 E | JIS 5k-15 with orifice plate
for Jacket Water
Hot Water Inlet 1 E | JIS 5k—15 with orifice plate
& Outlet for Pre—heating
Pre-heating Unit /| M H
Ship
4-3. Fuel 0il System
Parts Name SBEZ Supply ,]c“igfla_ Specifications

M.D.O. Motor Pump H

Capacity : 0.62 m3/h per one eng.
Fina] F.O. Filter 1 | M E | Double Throw Notch Wire,Manual Back Washing

Filtration Limit : E.F.35um
F.O. Injection Pump 6 | M E
F.O.Injection 6 | M E
Valve
'F.O. High Press. 6 | M E | With Fuel Leakage line
Pipe
Leak Detector for 1 | M E | Abnormal OFF at High Level of Leak Tank

| High Press. Pipe

F.O. Drain Sump 1| M E
F.O. Pump Case Cover | 1 | M E
Press. Regulating 1| M E | Type: Spring Loading & Differential press. Control
Valve for F.O. Return Press. Set. at Running : 0.55~0.60MPa

(Diff. Press. : 0.15~0.2MPa+Back Press.)
H.F.O. Booster Pump & S H | Capacity : abt. 0.52 m3/h for 3 engines running
Press. Regulating Valve Press. Regulating : 0.40~0.45MPa
H.F.O. Circurating Pump H | Capacity : abt. 1.29 m3/h for 3 engines running
H.F.O. Filter for H | Recommended : Automatic Back Washing Filter
Circurating Line Filtration Limit : 10 u m
H.F.O. Heater S H
Press. Regulat. Valve for S H | Press. Regulating : 0.65~0.70MPa
H.F.0O. Circulating Line
Changeover Valve of S H
M.D.O. & H.F.O.
Press. Regulating Valve S H | Press. Regulating : 0.40~0.45MPa
for M.D.O. Return Line
M.D.O. Backup Pump S H

Air Driven Type with Control Air Unit




4-4, Suction & Exhaust System W. No. (5/8)
Parts Name %g_ Supply ﬁﬁﬁa_ Specifications
Exhaust Gas Turbo- 1| M E | MHI-Model : MET18  Air Cooled Type
charger (Anti-Flywheel Side)
Air Cooler 1| M E | Type: Finned Multitubular
Cooling Area : 12.3 mi x 2
Expansion Joint of 1| M E | Bellow Type for Turbo—charger Outlet
Exhaust Gas Outlet Size : 250A
Water Washing of 1/ | M H | Provided as a tool
Blower for T/C Ship
4-5. Governing Device
Parts Name Seny |Supply {‘izfla_ Specifications
Governor 1| M E | Woodword Model : PSG Hydraulic Governor
Governor Motor M E | DC24V,0.1A
Ajust. Voltage Converter| 1 | M | Main | Input : AC220V, 1 ¢ ,Output : DC 0~24V
For Governor Motor S.B. | Cycle Variation Time : 8~12 sec.
4-6. Starting Air System
Parts Name Jeny. |Supply ggza_ Specifications
Air starter 1| M
Starting Air Press. 1| M E | Regulating Press.: 2.94MPa(max.) — 0.98MPa
Regulating Device
Air Reservoir S H ,
Working Press. 2.94 MPa (30kgf/cmi)
4-7. Setting & Coupling Parts
Parts Name Jeny | supply ,Ic‘izﬁa_ Specifications
Common Bed 1| M E | Incorporated L.O. Sump Tank
With Jack Bolts
Platform 1| M E | Fuel Injection Pump side
Elastic Mount Unit 1| M H | With Elastic Rubbers
Flexible Tube 1 M H
Set




W. No. (6/8)
4-8. Engine Control & Monitoring Equipments for Remote (Auto)Starting/Stopping

4-8-1. Engine Control
Qty

Loca—

Parts Name /Eng. [SUPPlY |5 Specifications

Control System PB: Push Button

+Local Start is done by Elect. PB on Eng. following to “Local.~Remote”change—over Switch beside PB
(Eng. can be started by Mechanical PB on Air Motor at No electricity condition, only Dead Ship situation)

*Local Stop is done by Mechanical Handle on Eng. with Start. Interlock Switch combined Alarm Reset Switch.
Mechanical Handle has Two Position of “Stop — Run” (1t takes priority over all Electrical system)

*Elect. Emergency Stop can be operated by Local Panel or Remote control Panel

“Control Source 1| M E | Control Air of 0.69~0.98MPa(7~10kgf/cmt)
And Electric (DC24V)Operation

Eng. Speed Sensor 1 E | Magnetic Pickup

=

Speed Detector 1 Control| - Low speed(14) :Set.:125min"* for Air Motor MV cancel.

(Speed Relay) Panel |-Middle speed(13) :Set.:200min"* for Secondary Air Motor
MYV cancel, Starting circuit cancel, FO limitation
& Blocking alarm

*Over speed “12” Set.:112~115% of rated speed for
signal of Safety Stop

Magnetic Valve for 1| M E | Open & Eng. Fuel Limitation at Energizing
Fuel Limitation at the DC24V,0.38A,Rating : Continuous

Engine Starting

Magnetic Valve for 1| M E | Open & Eng. Starting Function at Energizing
Engine Start DC24V+10%, 0.4A, Rating : 1Min.

Mag. Valve of Eng. Stop | 2 | M E | Open & Eng. Stopping Function at Energizing
for Safety & Control DC24V,0.38A,Rating : Continuous

Switch for Stop Handle 1| M E | Switch ON at Run position for Stand—by

of Engine and Reset of Safety Stop

Switch for Cont. Position| 1 | M E | Select for Remote/Auto—Engine Side

Switch for Turning Bar 1| M E | Switch ON at Turning cover close for Stand-by

Control Panel 1/| M H | Auto Start/Stop & Safety Stop Sequntial circuit
Ship Electric Source : DC24V & AC220V

4-8-2. Engine Safety Stop

Over Speed 1 | M |Controll Operated at 112~115% of rated speed by Over

Panel | Speed Signal(12) of above Speed Relay
Lub. Oil Press. Low 1 ' M E | Press. switch Abnormal ON=0.30MPa

Jacket Water High Temp.| 1 | M E | Temp. switch Abnormal ON= 100 C
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4-9. Monitoring Equipments W. No.
, Gauges fitted on Eng. ’ Alarm or Remote display
Parts Name Sntg’_’/ Specifications r?g_tY/E Specifications
Tachometer 1 | Electric(0-1200min™"): 4-20mA
Kind of Press. Gauge Bourdon tube, Size: ¢ 60
Glycerin filled Type
P| Lub. Oil at Eng. inlet| 1 | Scale : 0~1.0 MPa 1 | Sensor4-20mA(0~1.0MPa)
R Normal: 0.40~0.45MPa Alarm=0.35MPa
E| Prim. LO at Eng. inlef — | Above Press. Gauge is available 1 | Press. switch for Alarm
S Normal:0.02~0.25MPa Abnormal OFF=0.02MPa
S| Fuel Oil at Eng. inlet| 1 | Scale: 0~2.0 MPa
U Normal:0.55~0.60MPa
R| Fresh Water (H.T.) 1 | Scale : 0~0.6 MPa 1 | Sensor 4-20mA(0~0.6MPa)
E| at Eng. inlet Normal:0.15~0.50MPa Alarm=0.13MPa
Fresh Water (L.T.) 1 | Scale : 0~0.6 MPa
at Eng. inlet Normal:0.15~0.50MPa
Boost Air at Eng. inlet| 1 | Scale : 0~0.4 MPa
Normal: Depend on load
Start. Air at Eng. inlet| 1 | Scale : 0~2.5 MPa 1 | Sensor4-20mA(0~1.6MPa)
Normal:1.0MPa Alarm = 0.80MPa
Control Air — | Normal:0.7~1.0MPa 1 | Press. switch for Alarm
at Eng. inlet Abnormal OFF=0.60MPa
Kind of Thermometer Bar type Thermometer with
Protective case
Lub. Oil |Cooler 1 | Scale 0~100 °C
inlet Normal : 65~ 85 °C
T Engine 1 | Scale 0~100 °C 1 | Sensor Pt 100 ohm(0~200°C)
E inlet Normal : 50~ 70 °C Alarm= 75 C
M| Fuel Oil  |Engine 1 | Scale : 0~200°C Note. ,
P inlet Normal : 140~150 °C High Viscosity Alarm= 17cSt.
E Note. Viscosity control takes precedence.
R A/Cinlet | 1 | Scale 0~100 C
A| Fresh Normal : 70~ 85 °C
T| Water Engine 1 | Scale 0~100 C
U| (H.T.) inlet | Normal : 75~ 85 °C
R Engine 1 | Scale 0~120 C 1 | Sensor Pt 100 ohm(0~200°C)
E outlet Normal : 80~ 90 °C Alarm= 95 C
Fresh A/Cinlet | 1 | Scale 0~100 C
Water Normal : ~ 36 C
(L.T.) A/C outlet| 1 | Scale 0~100 °C
L/C outlet| 1 | Scale 0~100 C
Exh. Gas |Cyl. outlet| 6 | Scale 0~500 C
Normal: Depend on load
T/C inlet | 2 | Scale 100~620 C 2 | Sensor Pt 1000hm(0~700°C)
Normal: Depend on load Alarm =580 C
T/C outlet| 1 | Scale 0~500 C
Boost Air |Engine 1 | Scale 0~100 C
inlet Normal: Depend on load
A/Cinlet | 1 | Scale 0~300 C
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Gauges fitted on Eng. Alarm or Remote display
Parts Name EQ,;?_'/ Specifications ,?g’_tY/E Specifications
F.O. Leakage Tank of | — 1 | Abnormal OFF at High Level
High Press. Pipes
Lub. Oil Sump Tank 1 | Sounding Stick 1 | Abnormal OFF at Low Level
Differential Press. of | 1 | Differential Press. Indicator 1 | Abnormal OFF=0.09MPa

Lub. Oil Strainer

wnIm T30

0. MISCELLANEOQUS

Item

Spare Parts and Tools

1set/1 ship: as per requirement of Classification of society.
Please see the attached list of spare parts and tools.
Material of box : Steel Box

Paint Color

Exterior surface of DG set and others : Munsell No. : 2.5G8/2 alffn |:

Units and Language

Units : SI
Documents and Name Plates : English
Caution Plates : English & Chinese

Shop Test Please refer to another sheet for Test and Inspection plan
Number of copies For Conference
of Documents For Approval

For Installation
For Final




Lubrication Oil Brand Name Table for EY18(A)L Engine

Classification System oil
Applied Fuel oil 30¢St/50°C 180,380,700,cSt/50°C
M.D.O H.F.O. H.F.O.
Total Base 9~15 16~25 30~42
Number(T.B.N)
Supplier
YANMARMARINE |  —— |
YANMAR SUPER OIL 40
IDEMITSU DAPHNE MARINE OIL DAPHNE MARINE OIL DAPHNE MARINE OIL
KOSAN SX30, 40 MV30, 40 SA30, 40
SW30. 40 SH40
CASTROL MHP153, 154 | ) s1RoL CASTROL TLX 303. 304
CASTROL SEAMAX EXTRA 30, 40 TLX 203, 204 CASTROL TLX 403, 404
MCL 30, 40
BRITISH BP ENERGOL BP ENERGOL B.P. ENERGOL
PETROLEUM DS3-153, 154 IC-HFX203, 204 IC-HFX303, 304
DELO 1000 DELO 3000
CHEVRON TEXACO MARINE SAE 30. 40 DELO 2000 MARINE SAE 30, 40
! MARINE SAE 30, 40 DELO 3400

TARO 12 XD 30, 40

TARO 20 DP 30, 40 MARINE SAE 30, 40
(FAMM,CALTEX) TARO 16 XD 30, 40 TARO 30 DP 30, 40
COSMO OIL COSMO MARINE SUPER | COSMO MARINE COSMO MARINE
30, 40 3025, 4025 3040, 4040
FUJI KOSAN FUKKOL MARINE FUKKOL MARINE FUKKOL MARINE
312,412 320,420 330,430

EXXON MOBIL

MOBIL GARD 312,412
EXXMAR 12TP 30, 40

MOBIL GARD 312, 412
MOBIL GARD 330, 430

MOBIL GARD 330, 430
MOBIL GARD 340, 440
EXXMAR 30 TP30, 40
EXXMAR 40 TP30, 40

KYGNUS OIL KYGNUS MARINE KYGNUSMARINE |  ——
DXO 30, 40 DX 330, 340

JAPAN

ENERGY/ELF DISOLA M4015 AURELIA XL4030 AURELIA XL4040

NIPPON OIL MARINE MARINE MARINE

CORPORATION T103, T104 T203, T204 T303, T304

SHELL GADINIA OIL ARGINA S OIL 30, 40 ARGINA T OIL 30, 40
30, 40 RIMULA FB OIL 30, 40 ARGINA X OIL 30, 40
Turbine oil : Same System Oil ( branched system oil to turbine )

NOTE Governor oil : Same System Oil ( different sump )

Generator bearing oil : According to generator maker recommended oil.
( Same system oil in case of forced lubrication from engine.) Generator bearing oil :
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INSTALLATION PROCEDURE FOR A GENERATOR ENGINE
EQUIPPED WITH VIBRATION ISOLATOR

ESSENTIAL POINTS ON INSTALLATION PROCEDURE OF A VIBRATION ISOLATOR FOR COMMON
BED PLATE OF A DIESEL GENERATOR ENGINE ARE SET FORTH AS FOLLOWS:

1. CHECK THE ENGINE BED.
CHECK FOR FLATNESS OF ENGINE BED TOP.

FLATNESS OF RUBBER VIBRATION LESS THAN 1.5 mm
INSULATOR MOUNTING FACE (LESS THAN 0.5mm FOR THE
(TARGET VALUE) DIFFERENCE BETWEEN ADJACENT HEIGHTS)

1) DOUBLE THE TOP OF ENGINE BED WITH TOP MACHINED DOUBLING PLATES,
AND ADJUST THE FLATNESS OF RUBBER VIBRATION
INSULATOR MOUNTING FACE TO THE TARGET VALUE BY MEANS OF SHIMS.

MACHINING BETTER THAN

[ 9]
o

VS S S S s

2) BESIDES, 1T 1S SUGGESTED TO HAVE SHIMS MADE OF STAINLESS STEEL PREPARED
IN DIFFERENT THICKNESS OF 0.5.0.3 & 0.1mm.
NUMBER OF SHIMS USED AT EACH SEAT IS ONE TO TWO.

‘[:] [:] LEVEL

DOUBLING PLATE]S

ENGINE BED

2. MACHINE ANCHOR BOLT HOLES.
L1 L2 L3 L4 L5 DOUBLING PLATE

A .
, ///ENGINE BED
ST U

LY
\ANCHOR BOLT HOLE

L ]
- -
4
L 2
P
9
4
®

o - - - -

NOTE: MACHINE HOLES BY DIMENSIONS INDICATED IN PERTINENT DIESEL GENERATOR
ENGINE OUTLINE DRAWING.
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3. INSTALL THE DIESEL GENERATING SET (GENERATOR & ENGINE) ON THE ENGINE BED.

1) PLACE A RUBBER VIBRATION INSULATOR AT EACH ANCHOR BOLT HOLE AREA.

2) WHILE PUTTING THE DIESEL GENERATING SET ON THE ENGINE BED.
ALIGN RUBBER VIBRATION INSULATOR MOUNTING BOLT HOLES, AND FI!T RUBBER
VIBRATION INSULATOR MOUNTING BOLTS OF THE COMMON BED PLATE SIDE AND
THE ENGINE BED SIDE.

\

!' - | I
' /éNGlNE BED FOR DETAILS OF A RUBBER VlBRAT!ON INSULATOR,
REFER TO 3/3 PAGE.

4. MEASURE AND CONFIRM THE CRANKSHAFT DEFLECTION.

1) 1F RESULTS OF CRANKSHAFT DEFLECTION MEASUREMENT ARE FOUND NOT WITHIN
REFERENCE VALUES, ADJUST FOR CRANKSHAFT
DEFLECTION BY ALTERING THE THICKNESS OF SHIMS PLACED BETWEEN THE
GENERATOR AND THE COMMON BED.
(SINCE CENTERING WORK IS DONE UNDER THE CONDITION OF RUBBER VIBRATION
INSULATORS SET OVER A STOOL AT THE ENGINE MANUFACTURER™S SHOP. 1NBOARD
ADJUSTMENT |S THOUGHT TO BE UNNECESSARY. HOWEVER, SHOULD SUCH ADJUSTMENT
ARISE, EXECUTE THIS ADJUSTMENT.)

5. ATTACH RUBBER VIBRATION INSULATOR COVERS.
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g5 © il ¥ B
9-14 HOLE M36«P=3.0 No.|PART NAME MATERIAL
- NOD T
j 1 HOUS NG FCD400
' 2w /%
(i:; 21 S1oppER | S45¢€
34 |)1s X 6386)
kL 3| RuBBER A10
0-KJ559 |SF50
i A4 1LoaD FLANGE| =155
6170
¢160 DISCRIMINATION
ke ///am§%
2 \\\*32 lE
/, = .
K (7T . A R |
o
178
N $310
i AN
: ©

2-33 HOLE
\\3:33 ED)

y> \2-M12

2-14 HOLE
2-14 %1 32.5
375
CRANZER | - . -
escceEconl 2 & 8 S| 8 B
Kc (v/mm DISCRIMINATION Ko PART No.
2100 210 41400-022220
2800 280 41400-022260
4000 400 41400-022230
5800 580 41400-022240
7300 730 41400-022250




BRBLOIESRICRNES BREANBEDERS BREFBERLTN258
SETTING T/C OUTLET LONG EXHAUST GAS PIPE VERTICALLY SETTING EXHAUST GAS BIPE VERTICALLY SETTING EXHAUST GAS PIPE OBRIQUELY
o= ~
5 . IAPII | )
[ — _O(i' | IV 9970, BE % ‘ @%
, —//* | TANK OR CABIN | t w5
vt SUPPORT i ' o
> Y-~ :
Ry 0" 248 2 47| || SuPPORT S
DRAIN" 0" NORAL OPEN =
AL EXPANSION JOINT =
. = REGURATOR — Lo 0" 56B KbY" 0" k8
@ 9 BiEH DRAIN' D" NORMAL OPEN DRAIN' 0" NORMAL OPEN
2 TURBO-CHARGER
= Y-k C°
u SUPPORT " C” AL NG BREFRECRVGS
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TURBO-CHARGER
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CAUTIONS
1.TURBO-CHARGER OUTLET PIPING IS TO BE SET SO AS NOT TO BE AFFECTED BY THE LOAD CAUSED HEAT ELONGATION.
SUPPORT “C* 1S TO BE FIXED ON THE ROOF [F "B IS OVER 1.5 m.
OR VERTICAL PIPING IS TO BE A STRUCTURE SO AS NOT TO BE COMPRESSED MORE THAN 4.0 mm TO TURBO-CHARGER SIDE.
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N0 ]
WATER DRAIN PAN
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CAUTION
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DO NOT FLOW BACKWARDS TO ENGINE.
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2)DRAIN WATER IS TO BE PUT TO WATER DRAIN PAN OR DRAIN OUT..

R B F RNV ERE
SETTING OF THE EXPANSION JOINT
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o

FOR DRAIN DISCHARGE

# DRAIN DISCHARGE 1S TO BE PROVIDED
AT LOWEST POSITION OF STARTING AIR LINE.

REMARKS

MODEL:6EY18 (A) L PIPING LAYOUT

EXH.

GAS & SUCTION AIR SYSTEM

1) PIPES AND FITTINGS MARKED > IN THIS
DRAWING ARE NOT SUPPLIED BY YANMAR.
2) CHARACTERS IN© ARE SAME AS ONES OF

PIPE CONNECTION IN OUTLINE DRAWING.
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Lube Oil System
Lube Oil Purification

Lube oil Purification System
The lube oil purification system depends on the ship. Basic recommendations are given below.

1. General

When the engine is operated on Heavy 3. Continuous Purification for Each Engine

Fuel Oil (H.F.0.), deterioration of lube oil is
accelerated due to the entry of combustion
residue in lube oil, which in turn acceler-
ates the wear of major moving parts.
Accordingly, it is important to select the
appropriate type of lube oil and to purify
lube oil appropriately to maintain its lubrica-
tion properties.

Basically, when using H.F.O. with the quality
higher than 380 mm?/s, we recommend a
continuous purification by the centrifugal
purifier as shown in item 2 & 3. When using
H.F.O. with the quality lower than 380 mm?/s
or Marine Diesel Oil (M.D.O.), the intermit-
tent purification system as shown in item 4
may be used.

. Overflow Tank Purification System

In the case of parallel operation of multiple
engines, we recommend the use of the
continuous purification system with over-
flow tank as shown in Fig.1. When using
this system, consider the following points:

(a) Plan the overflow tank capacity so that
the total of the lube oil sump tank
capacity and the overflow tank capac-
ity becomes about 2.0liters/kW.

(b) Planthe lube oil purifier capacity so that
the number of purification times for the
full amount of lube oil inside the system
becomes about 4 times per day.

(c) Plan that the flow velocity in the over-
flow pipe will not exceed 0.25m/s. In
addition, use a bend to the overflow
joint flange of the lube oil sump tank
for downward piping. (If the piping
extends long horizontally, the oil level
in the sump tank will be raised when
the engine is inclined.)

Unit (Direct Purification System)

In the case of conducting parallel operation
of multiple engines just for a temporary
period, each engine unit may be purified
continuously as shown in Fig.2 instead of
employing the overflow purification system.
When using this direct purification system,
consider the following points:

(a) Raise an appropriate caution plate or
install a proper device so that lube oil
will not be lost due to mis-operation of
the sump tank outlet/inlet valve.

(b) Install the oil level alarm device (high,
low) for detecting the mis-operation of
the sump tank inlet/outlet valve at an
early stage.

. Batch Purification System

When using the fuel oils with the quality of
380 mm?/s or lower or M.D.O., a batch puri-
fication system as shown in Fig.3 may be
employed. When using this batch purifica-
tion system, consider the following items:

(@) Watch the lube oil properties carefully
and conduct purification on a periodic
basis.

(b) The batch purification may be imple-
mented during the ship's voyage when
the standby unit is available, but we
recommend to implement purification
during anchorage for ensuring safety.

(c) The centrifugal lube oil filter is
mounted to the engine. In order to
maintain the lube oil proprieties appro-
priately, it is recommended to install
the fine filter for purifying the by-pass
flow.

YANMAR
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Lube Oil System
Lube Oil Purification

Fig.1 Overflow Purification System Fig.2 Direct Purification System

L.O. Sump Tank L.O. Sump Tank L.O. Sump Tank

e I T —

L.O. Sump Tanlf_f\ L.O. Sump Tanlﬁ L.O. Sump Tank

- —
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Heater
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GELO Purifier

Overflow Tank

003173-00E
003172-00E

Fig.3 Batch Purification System
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L.O. Tank Tank
-DQ—(—% [S—
L.O. Sump Tank L.O. Sump Tank L.O. Sump Tank
Transfer
Pump oD
@
®
[
T
Purifier
003174-00E
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Fuel Oil System

Fuel Oil Supplying System

No.
50-02-00

1. Fuel Supply System

The fuel supply system will vary depending
on each ship, but we enumerate several
basic recommendations as follows:

(1)General

When the engine is operated on Heavy Fuel
Oil (H.F.O.), we recommend the use of the
pressurized circulation system for fuel supply
as shown in the system diagram of 2-(a) of
the following page.

In the case of using H.F.O,, it is necessary
to heat fuel oil by fuel oil heater to make the
fuel viscosity at the engine inlet comply
with the recommended value. However,
depending on heating temperature, the vol-
atile content in the fuel oil will evaporate.
Accordingly, the fuel supply system is pres-
surized to a larger extent than the evapo-
rating pressure of the volatile content.

However, in the case of using Marine Die-
sel Oil (M.D.O.) the open tank system as
shown in the diagram 5-(d) may be used.

(2)H.F.O. Supply Pump

The capacity of the fuel supply pump must
be larger than the expected max. fuel con-
sumption. (max. consumption of the gener-
ator engine + fuel oil quantity discharged
outside the system through fuel filter, etc.)
Recommended capacity of the fuel oil sup-
ply pump is shown in Table 1 just for your
reference.

(8)Fuel Oil Heater

Design the heat capacity so that the recom-
mended fuel oil viscosity at engine inlet can
be maintained even during the max. fuel con-
sumption. Include the heat radiation of the
system between the heater and the engine.

(4)H.F.O Circulating Pump

Design the fuel oil circulating pump capac-
ity at 3 times or above the max. fuel con-
sumption in order to prevent pressure drop
in the circulating system at the time of sud-
den load change. In addition, when install-
ing the self back-wash filter in the
circulating system, add the filter's back
wash capacity to the pump capacity. Rec-
ommended .pump capacity is shown in
Table 2 for your reference.

(5)H.F.O. Back-wash Filter

Install the back-wash filter with the filtration
performance of 10 um (effective value) in
the fuel oil circulating system (fuel oil
heater outlet).

In the case of the unmanned ships, it is rec-
ommended to install the automatic back-
wash filter.

(6)Fine Filter

In the case of using FCC fuel oll, it is rec-
ommended to install the fine filter with the
filtration capacity of about 5 ¢ m in order to
remove alumina, silica and other catalytic
particles. This filter does not need to be
installed when the equivalent treatment
system is provided.

(7)H.F.O. Final Filter

In order to protect the engine, install the
duplex type filter with the filtration perfor-
mance of 35 um (effective value) at the
engine inlet.

(8)Press. Control Valve

In order to maintain the fuel oil pressure in
the fuel oil system and inside the engine,
install the pressure control valve as shown
in the respective diagram.

For the pressure setting and adjustment of
the pressure control valve, refer to the
pressure specified in each system diagram.

Table 1 Fuel Oil Supply Pump Capacity (Reference)

Model | 1Eng.set | 2Eng.sets | 3Eng.sets
6EY18AL| 0.25 m®h | 0.45 m%h | 0.65 m%h
BEY18L | 0.20 m3h | 0.35 m%h | 0.55 m%h

Table 2 Fuel Oil Circulating Pump Capacity (Reference)

Model | 1Eng.set | 2Eng.sets | 3Eng.sets
B6EY18AL| 0.6m%h | 1.2m%h | 1.8 m¥h
6EY18L | 0.5m%h | 1.0m%h | 1.5 m%h

YANMAR
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Fuel Oil Supplying System 50-02-00

3. Reference System Diagram (b) (Pressure Circulating System, w/o Engine-driven Fuel Oil pump)

/AUTO DEGASS. VALVE

L {
PURIFIER l
x
HEATER
e e e e e e
Pares BOOSTER H.F.O.
o MOTOR PUMP
" BOOSTER M.D.O.
MOTOR PUMP BACK-UP PUMP
BY AIR MOTOR
ENG.(No.1) W (IF NECESSARY) »
CIRCULATING
MANUAL H.F.O.
E.F35um MOTOR PUMP
BEX
ot |
HEATER

11~14 mm?s|

FOR
EMERGENCY

g
R m
PRESS.2 -{ TPRESS.Z

Sum
(FORF.C.C. OIL)

—H#— INSULATED AND HEATED PIPE
FIL.2 must be installed when using the F.C.C oil.

018008-00E

Remarks:
1. Since the engine is not equipped with the 2. When the engine is of the H.F.O. starting/
M.D.O. supply pump, arrange the system stopping specifications, keep heated fuel

as follows for facilitating the emergency
starting at black-out condition:

(1) In case of starting and stopping with

heavy fuel oil. Change the valves at the
engine inlet and outlet to the M.D.O. side,
and supply of M.D.O. by means of a
backup pump driven by an air motor and
establish a system for enabling pressur-
ization.

(2) In case of change to M.D.O. at start and

stop. Adjust the height of the M.D.O. grav-
ity tank so that fuel oil can be fed at the
engine inlet more than 0.04 MPa. If this is
not possible, install a backup pump driven
by an air motor.

oil (11 ~ 14 mm?/s) always circulated dur-
ing the standby interval. Even when the
circulation have to be stopped temporarily,
the fuel oil temperature needs to be kept
over the fluid point since it is very hard to
re-circulate the fuel oil upon restarting.
Note this point for designing the system.

3.Settings of Pressure Control Valves

Press.1 | Press.2 | Press.3

040 ~ | 0.65 ~ | 0.55 ~
0.45MPa|0.70MPa [0.60MPa

25 ~ | 045 ~1040 ~
2
w&%ﬁ%%

180mm?/s| =t 030~
0. 0.35MPa

1mm?/s = 1cSt

700mm?/s

YANMAR
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—O 13
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—O 16
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OUR MANUFUCTORY.

PLUG NO.
1-BLACK
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O+ | o1 o PSG WOODWARD
— (A)=-| DC24V 0.1A
o L-MPY-2-1.0 ]|, I (SUPPLY POWER : AC220V)
- ~RED
~ MAGNETIC PICKUP FOR
O+ | 02 o ENGINE TACHOMETER
o+—HF—=—==——=H @
o HC-7B2 o
~
N
o | 61 L o TACHO-METER
— (::> (ENG.FITTING
O: L-MPY-2-1.0 —°
~ START BUTTON
O | 03 (A) L—4§
— = %— ENGINE START : ON
o L-MPY-2-1.0 —5
~
~ HANDLE SWITCH
o [ oaw c 99
!
- RUN POSITION : ON
o L-MPY-2-1.0 :i::b
) NC|
N 1 (RS) CONTROL POSITION
O7 o6 —5 O | SELECT SWITCH
© — _ﬁ,
o L-MPY-4-1.0 ENG.SIDE~—-REMOTE SIDE
g 3 (ES) :
N NO| SWITCH FOR
O _t|)7 (A) —O | TURNING COVER
[ ]
od [~ L-MPY-2-1.0 ¢~ | cLosE : oN
g NC
~ 1+ MAGNET VALVE
O | o8 (A) FOR ENG. START
1 —]
1 ]
o L-MPY~-2-1.0 OPEN AT EXCIT.
P 2- DC24V:10% 0.40A RAT.:1 MIN.
o T MAGNET VALVE
09 (A) FOR ENG. STOP
— (FOR SAFETY)
By o OPEN AT EXCIT.
OJ | L-MPY-2-1.0 = DC24V 0.38A RAT.:CONT.
~ + MAGNET VALVE
O | 10w FOR ENG. STOP
- (FOR CONTROL)
by o OPEN AT EXCIT.
©J | L-MPY-2-1.0 - DC24V 0.38A RAT.:CONT.
~ + MAGNET VALVE
O | 09A (&) [;;;;EE— FOR F.O. LIMITATION
]
CuPv_o OPEN AT EXCIT.
OF | L-MPY-2-1.0 - DC24V 0.38A RAT.:CONT.
BEY 18 (A) L
BE X @ /B &8 ¥ (B
CONNECTION DIAGRAM
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g R O
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BHE 3 lk//
JUNCTION BOX 02 01
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< 1 [
< |
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(®1RE:B4-00009-346128R)

APM MOTOR CONTROLER
(REFER TO OUR DRAW. NO.
B4-00009-3461)

& Z RETRABREERARA v F/\ BHFEAT .

REMARK:DOTTED LINES AND CONTROL SWITCH IN THIS CONNECTION DIAGRAM
ARE NOT SUPPLIED BY OUR MANUFACTORY.

AT E-9k&8 MODEL: SG, PSG AC/DC100-220V)
CONNECTION DIAGRAM FOR GOVERNOR MOTOR
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Loy My
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_G} 'G} —I_ |+ | |
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1. BETHRE
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REMARKS
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PART No. AN E-9BAPME-937R0-7 (AC/DC 100-220V)

YANMAR CODE:41903-110111 APM MOTOR CONTROLLER
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VN B oG
YANMAR CO., LTD.  |ne.
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YANMAR DRW.NO : Y4-00008-2190

The request and consideration for main switchboard or monitor side about diesel generator

control (B6EY18(A)L, 6N18(A)L-V, 6(8)N21(A)L-V )

1) Engine control circuit is to be designed by the time schedule figure (F3-00000-8481) for engine
start and stop from YANMAR, if it is prepared by the buyer side. (In case of models other than
6EY18(A)L, refer to the sequence diagram E3-45671-6668.)

2) In order to make a good engine starting at the time of blackout situation, please carry out a
mutual warming among engines ( at start,/stop by MDO ), or the forced warming by heater
unit ( at direct start,”stop by HFO )

Electric loading is to be carried after no load running for 5~10 minutes at the time of a cold
starting including an initial starting on board.

3) The first electric loading of the sequential start for necessary devices on board after black out is
to be carried out after 5 seconds of voltage establishment of AVR. If this duration is less than 5
seconds, the engine speed might not reach the rated speed or the speed of turbine is still
increasing, hence an engine stall may happen in case of maximum allowable load is input.

4) The electric loading in sequential start should be carried out less than permissible loads of
applied engine type ( it is shown in approval drawing ) and please give an interval as every 5
seconds. A momentary variation of engine is within 10%, permanent variation is within 5%
and a time of stability is within 5 seconds. These are regulated by each classification society
and it is necessary for 5 seconds in order that speed variation is steadied.

5) When electric loading amount becomes bigger than estimation and the momentary variation is
over 10% at the first test of sequential start on board, please modify the loading setting timer of
each starter and distribute the amount of load and lower the load of per step.

6) If an electric loading by three or more steps becomes necessary for a higher power generator engine,
the shipping classification application of the sequential start after the blackout satisfying the
electric loading plan is necessary.

(In case of LR, since the formula of the amount of three-step loading is shown, please follow it.)

7) In addition to a over speed contact (12), a regular speed contact (13), and a low speed contact
(14), the speed relay of YANMAR is equipped with the (SC) contact as an object for speed
detector abnormal. The function of this SC contact is to send out an OFF signal when
disconnection of the magnetic pickup for speed detection, the non-voltage of a speed relay, or
burning of a speed relay is occurred.

Therefore, please add this SC contact to the interlock at the time of starting of main generator
engine. Ring gear breakage of air motor due to speed relay damage can be prevented.

(In case of models other than 6EY18(A)L, only an OFF signal is sent out by the SC contact
when disconnection of the magnetic pickup.)

8) There are O engine start/stop circuit including the twice starting function circuit of air motor
which prevents the starting failure by engagement failure of a ring gear at the blackout
situation, @ a two-step temperature change control circuit which lowers jacket cooling-water
temperature at the time of high load,( only high power engine of 6EY18(A)L series) @ an boost
air temperature heating change circuit for low load continuous running (option) , and @
Lubricating oil priming pump automatic start/stop control circuit for engine control.

Since the engine control panel which unified the newest circuit of each control system for option
is standardized, please consider an adoption of these panels.

9) Air motor for engine starting is operated by the solenoid valve. The operation voltage is DC24V
+10%. Please select the wire with proper diameter and length in considering that the voltage
is not less than DC21.6V (DC9YV except 6EY18(A)L ) due to wire loss.

10) The pressure, temperature, & level switch for each alarm and the pressure transmitter &
resistance bulb for a remote indication are equipped on the engine. When occurring an alarm by
the monitor, the suitable pause interval for an applied engine is required. These
recommendation values are shown in a table of protection circuit, please refer it.
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NOTICE / CONSTRUCTION MANUAL

1.

Please do not perform MEGGER TEST of ECSU-AM1, SPEED RELAY and AC/DC convertor.
ECSU-AM1, RE—K1)L— R AC/DC AU /R—B—DAH—FRMEITFHELTFELY,

Confirm that all wires are adequate voltage and polarity for each terminal before ture the
power source.

BAOERBRARISREESNA-HBFICTOETOHENESSN TS, RBENEETHIH
ERELTHOERIXSYF%E ONICLTTFELY,

Don't touch DIP switchs ( SW 1-1~4 | SW 2-1~8 ) on ECSU to avoid malfunction.
[f turn them by mistake, turn back according to connection diagram.

FYTRALYF (SW 1-1~4 , SW 2-1~8 ) [FFBEIEZRET R A, SV TTFELY,
BE-THM- =BT, EERE R TRICELTESLY,

Although the CPU has reset function itself for CPU abnormal condition,
turn OFF the power switch in case it does not recover by itself for a long time.
That may recover the CPU.

CPU MEEFEAER, CPU AFIC) vy rMBEN R RS THRYETAERBECHERLEVE ST
BRERXAMYF%E OFF [ZLTYHYFLTTEL,
FEERTIEENBYET,

Use a contact signal that is output from a EGSU to both MAIN SWITCH BOARD and
ALARM MONITORING SYSTEM, only in the DGC24V circuit irrespective of
its current value.

Resister load : DC30V 1A

Induction load : DC30V 0.2A ( use with surge absorber is required )

ECSU KVUERERBRUT7S—LE=FIVIORTLAICHALTVWAERESEEREI<FRHLT
DC24V OERTIEREVET.

EHER : DC30V 1A
FEHR : DCOV 02A ( H—UXS5—FEFEDE )

A contact signal for use in an AC100 ~ 220V circuit is arranged to be connected to
a relay provided outside a ECSU-AMI.

AC100 ~ 220V OEIBRTHERATHERIES L ECSU-AMI S L—Z 8 T TEERLET,
Please insulate the shield wire of MAGNETIC PICK-UP with vinyl tape not to do ground.
When a shield wire contacts it, a ground of N phase is detected by the monitor device side.

RTRTIIEVITITDI— IV FRIZHIELELMRICEZ— L T—TETHEBRLTT S,
I—ILRRASHIR T HE N HOT—ANERBAITKREShET,

‘The connection diagram is given only for one unit of engine because the circuit is

identical each engine.

EREEEEEICROTEBRNRLTHI 4. 185EEBELET,

HANSHIN ELECTRIC MFG. CO., LTD.
SHEETNO. ( 2 )
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EEEEE

|

I

i
CPU RUN ! SHUTDOWN SYSTEM FAILURE
O CONTROL ! O ENG STOP MAGNETIC VALVE
QO SAFETY : O SPEED DETECTOR

i O L0 PRESSURE SENSOR

i O H/T FW TEMPERATURE SENSOR

- o

i 0

i o

|

2722722227 22T 2 2 27 22 27 777 T 22 T 27 7 772 2 7 7 7 7 27 77 77 277 277 7 272 7 277 7 2727 7 27 22l 2 2 22T 7 27 2 2 27 777 227 2727 I 72 2772 7

HANSHIN ELECTRIC MFG, CO,, LTD, i TYPE:ECSU-AMI

0806-014-05 |0V

DWG. NO,

|
LAMP TEST | EMERGENCY AC220V | DC24V
STOP POWER | POWER

HASH BRIPBRERU PR

HANSHIN ELECTRIC MFG, €O, , LTD,

FILE NO
005-EPA

6EY18L (AL)

)

5

SHEET NO, {



NO, | SYMBOL NAME PLATE (LETTER) NOTICE SIZE |@'TY
101 NO. 1 GENERATOR ENGINE | CONTROL PANEL - 200x40
201 NO,2 GENERATOR ENGINE | CONTROL PANEL | F 4
301 NO.3 GENERATOR ENGINE : CONTROL PANEL
CNP CAUTION 50x30
SHUTDOWN CONDITION
RESET 1S DONE BY
FO HANDLE MOVING TO
THE STOP POSITION,
PB-E
o LANP TEST EMngegchv 60x15
( PB-LT) (PB-E)
WL-A AC220V i POWER 19, 8x13, 8
W-D | Dcp4v | POWER
L orr ()
AC/DC
POWER
NO, | SYMBOL NAME PLATE (LETTER) NOTICE SIZE |@'TY
102 NO, 1 G/E LO PRIMING PUMP 100x25
202 NO, 2 G/E LO PRIMING PUMP F
300 NO. 3 G/E LO PRIMING PUMP
T | WL-L | AcC4d0v. " POWER 20, 8x20. §
2 | GL-L RUN
3 | RL-L | PRIMING | FAILURE
4| 03LC :
=T 03T L/P RESET | START STOP 90x15
) PB-LR (PB-LR) (03LC) (03LT)
/A A A FILE NO,
A\ : A A 006-NPT
MRAay PREESEMEIYERR | T pwe. Mo
HANSAIN ELECTRIC MFG.co.. 1m0, | NAME PLATE TABLE | 0806-014-06 NP

SHEET NO, (

6

)




!
!
|
: ¢ %
ENGINE CONTROL / SAFETY UNIT | e * bC——9°9 = ¢
i T EC CONNECTOR | opr 808
PONER & LOCATION OPERATION ; SAFETY SHUTDOWN | SW1 5
(@[ ConTRoL / SAFETY POVER | [GO] READY T0 START OVER SPEED :I ! =
()| REMOTE / AUTO (@[ ENGINE RN wioveresswe | | 1Myt ' ECSU é
Q)] ENGINE 51DE Q)] START FAILURE H/T ¥ HIGH TENPERATURE BACK-VIEW O
@ GO waaL_EMERGENGY sTOP - i )
e e ——— - E —_ :ﬁ.—. T mee —.-.Q_ ................................................... _._Q._ —
CPU RUN SHUTOORN SYSTEM FAILURE S i &
gu/lnmmwuu SEIVEOR : i =
o . =
i ° : swe S
| A AC CONNECTOR . ON BAERAREE] &
; - o ———a | OFF
HANSHIN ELECTRIC MFG, CO,, LTD, i TYPE:ECSU-AMI R & 9 11— 8 @
! R - & & S
i ™N i
' -M4x15 '
| 31
514 135 i 135 5
S S ; - SPECIFICATION NOTICE
TS P 1. TYPE + ECSU-AML [, PLEASE DO NOT PERFORM MEGGER TEST
; N PANEL CUT e ; 2, PROTECTION : IP44 (FRONT SIDE ONLY) OF ECSU-AML,
5 S 260x160 o ; 3, SOURCE/CAPACITY @ DC24V/25H (LIMIT 18~32V) 2,DON'T DO DIELECTRIC STRENGTH TEST,
; S ! rd i 4, CIRUMSTANCE TEMP : #5~+70C 3. SUPPLY DC SOURCE AFTER TOOK OFF RIPPLE
: S e : ( CONSTRUCTION MANUAL -15~+T0 ) {LESS THAN 2VP-P),
; ST ; o 5, OUTPUT CAPACITY : OUTPUT VOLTAGE : DC24V 1, 5A 4, CONFIRM POLARITY OF POWER SOURCE
B B e B 8‘{:5‘(‘5’&%0[‘&9 N BEFOR POWER-ON OPERATION,
: PN E : : 5. D0N T TOUCH DIP SWITCHES (SWI-[~4,2-1~8)
: - . E (UBE WITh SURDE ABSORBERY ONECSU TO AVOID MALFUNCTLON,
5 g Ny ; , IF TURN THEM BY MISTAKE, TURN BACK
. o S : 6. MASS + 16K ACCORDING TO CONNECTION DIAGRAM,
: - 4,80 x6 S 5 7. CLASS TYPE APPROVAL
e ! D CLASS | CERTIFICATE NO, |CLASS | CERTIFICATE NO, |CLASS| CERTIFICATE NO,
Lo " : - ) NK | TAO6340M GL | 45 106-07HH
"""""""""""""""""" T Ry LR | 07/10017 BV | 19327/A0 BV
[ KR | KOBODO045-AC0D! DNV | A-10877
A A & FILENO. |\ fkXant PRiedsuesurepr | o7 Py
A 2T | A & GEYIBL(AL) | Gazcs | mANSHIN ELECTRIC MPG.Co. 1m0, | ENGINE CONTROL/SAFETY UNIT | 0806-014-07 |OV

SHEET NO, ( 7 )




T

JIl P speeo ReLay | TEST P8 +

J TYPE SPR-"G%,@ SENSOR FAULT EtH
| (LED) F =
1 ] T0 (B) rzst FauLt | OPERATION 1

"
[l
I

&It

BT (LED i
@\ 5

n

=
T
r
£

"

@] 48—, []NREV._SET VA +
[ ¢ 1" 713 @ 1.
=@] 3n IL_I@:H“' ::3;:
Q) 1 @9 olwle| 4.
=@ Ja2 e el el _-(:;:
@ 3c2 SPAN H:-;
9

)

SN 4
L L}

| WSO TN | RS | APUpUON | RUon | NN | Epupuey | Epupser | EpUQUUN | Ryupupy | Rppus | AVSGY | FOUuY | IpUN | Ry | RN |
L ot ot e 2 = = " L s " e > ]

i ¥ B
CAUTION

FRBEY 18WA
BRETHS.

This device Is o

sart for exclosive
use of EYIB.

Sb ZERD -j_
167] e a— i
OUTPUT_SIGNAL 3=
e |2 H
NO. i
W Wiy 4.
5
30 62 1
30 68
SPECIFICATIONS

1.CONSTRUCT I ON:

2.CONTACT QUTPUT:

3. SOURCE :
4.MEASURING TOLERANCE:

ALL OF THE PARTS ARE ON THE PRINTED CIRCUIT BOARD IN THE STEEL CASE.
THE PRINTED CIRCUIT BOARD 1S CONSTRUCTED WITH ELECTRIC PARTS ETC. AND

HAS HIGHT RELIANCE.

CONTACT JTEM(14:START REV. DETECTION, 13:CONSTANT REV. DETECTION
12:0VER SPEED DETECTION, SC:DETECTOR FAULT)

CONTACT CAPACITY (AC100V/DC24V 0.5A)
DC24V. 2.2W (OPERATION LIMIT DC18~32V)
$1.0% at F.S.

5.CIRCUMSTANCE TENP. : -15~70
§.CASE SURFACE: BC PLATE
TYPE : SPR-PO61

CLASS TYPE APPROVAL

OPERATION MANUAL

1.GENERAL
ONE SPEED RELAY DETECTS 3 POSITIONS OF REVOLUTION AND DETECTOR FAULT. AND. IT ALLOWS
CONNECTING REVOLUTION INDICATOR.

2.0PERATION

(a) SPEED DETECTION:INPUT SIGNAL IS NUMBER OF FREQUENCY PULSE FROM THE MAGNETIC REVOLUTION
DETECTOR SET ON THE ENGINE.

(b) SIGNAL CONVERTING, AMPLIFICATION:TO DETECT FREQUENCY WHICH IS IN PROPORTION TO REVOLUTION
AND CONVERT TO DC VOLTAGE WHICH 1S IN PROPORTION TO FREQUENCY BY FREQUENCY-VOLTAGE
CONVERTER. TO AMPLIFY THIS DC VOLTAGE. AND OUTPUT AS VOLTAGE SIGNAL.

(c) COMPARISON WITH BASIC VOLTAGE:THE OUTPUT RELAY WORKS AND LED LIGHTS ON AT INPUT SIGNAL
BECOMES HIGHER THAN BASIC VOLTAGE.

3. ADJUSTMENT

{a) TO TURN THE ADJUSTMENT VOLUME TO CCW. OPERATING POINT DOWN. TO TURN THE ADJUSTMENT
VOLUME TO CW, OPERATING POINT UP.

(b) KEEP AN ENGINE REVOLUTION AT OPERATING POINT. TURN THE ADJUSTMENT VOLUME SLOWLY FROM HIGH
POSITION TO LOW POSITION AND STOP AT LED LIGHTS ON AND FIX IT.

o " "SENSOR AIR-HOTOR  START  OVER
BEGULATOR DISCONGECTION ROTATING _ DETECT  SPEED
T
&~ LED u LED (RED}
SENSOR ABNORMAL RELAY P14 lgn 12
) DETECTOR 1
(19 reway (13) reear (12) newar
LE OPERATION OF
FREQUENCY-VOLT 1> 4\ " SC DAY CONTACT
CONVERTOR ' 2| TEST 3| SET.VA 1) NORMAL  :ON
m - PB ABNORMAL : OFF
' F/ ! 2DETECTOR FAULT
v 13 ' :0FF
ZERD SPAN Fl l_l 31N0 VOLTAGE
T2 |10 :0FF
PN wy [ [ WAL 4- fe W3S WA X sx St 4) CIRCUIT BOARD
L. - -- BLOKEN :OFF
' Y SEALE ' L ouTRUT SIS,
SOURCE 4 OUTPUT SIGNAL DRY CONTACT
0C24V MAGNETIC DC4~20mA AT TAC100V DC24V 0.58)
NOTES PICK-UP FULL SCALE

1.FIX THIS DEVICE IN A PANEL. CONNECT WIRES OF ELECTRIC SOURCE AFTER CONFIRM THE POLE.

2.SUPPLY DC SOURCE AFTER TOOK OFF RIPPLE (LESS THAN 2Vp, .

3.SHORT ALL OF THE TERMINALS BEFORE DO INSULATION TEST. DON'T PUT OVER DCS00V.

4.DON'T DO DIELECTRIC STRENGTH TEST. )

5.D0 THE TEST BY TEST PUSH BUTTON AT CONSTANT ENGINE REVOLUTION.

6.0PEN THE TERMINALS., WHICH ARE NOT USED.

7.USE A SEALED WIRE CABLE FOR CONNECTING FROM REVOLUTION DETECTOR TO THIS DEVICE.OUTPUT SIGNAL LINE
CONNECT SEALED LINE TO THE TERMINAL OF “TO(B)". UN"CONNECTION OR MISSCONNECTION CAUSES M)SSTFUNCTIONS.

8.DON'T CONNECT SEALED LINE TO THE EARTH OF THE HULL.JUNCTION BOXES, PANELS OR DEVICES AND KEEP
ISOLATED FROM THEM BY 1SOLATOR FOR EXAMPLE VINYL TAPE.
LOOSING THIS MATTER. 1T CAUSES DEVICE ERROR OR FIRE.

9.00N'T MOVE THE ZERO AND SPAN ADJUSTMENT VOLUME. THEY ARE PRE-ADJUSTED.

10.°SC’ DRY CONTACT CLOSE AT NORMAL CONDITION.AND OPEN AT NO VOLTAGE,DETECTOR FAULT. AND

| SPEED RELAY FOR EY18

CLASS | TYPE [ CERTIFICATE NO, | REMARKS

NK SPR-POGY A-483 (FOR MAGNETIC PICK_UP)
LR 99/10028

ccs SPR-POG | DBA00230109 VIV -HARL owe . B3-00009-524F
6L 33 685-06HH YANMAR CO.. LTD. No .

SHEET NO, ( 9 )



ENGINE SIDE START OPERATION

ENG STOP

DWG. NO,

0806-014-00 |FL

OPERATION FLOW CHART

TITLE

HAGSH PRIPBIEBUERR

HANSHIN ELECTRIC MFG, CO,, LTD

FILE NO,
009-EF1

o

READY TO
START

ENG START
COMMAND CANCEL

; L __ga;§§§§ ENG RUN

LW @ ELECTRIC
M POWER
MAGNETC TURNING GEAR ENG I NE ENG STOP MV
PNIOCRKM‘AULP DISENGAGE NOT RUNNING NOT EXCITE
1 | ]
ANb CONT POSITION /. .\ CONT POSITION
ene SIDE /(ENGY\ ™ rewore
L MR s L) AT
FO HANDLE N\ YES ~
RUN POSI 7
ENG SIDE
0 A@ START: ON
(ENG)
READY TO ® (BL |
START X
QND
1 :
ENG AIR RUN ;
POSSIBLE ;
YEg| RING GEAR :
PRO ENG START :
TECTION i) |
ENG START MV FO LIMIT MV :
EXCITE EXCITE ;
—— 20 LR
START:OFF fe-n-mmmmmmmmmmmmnean [ SERRREEEEEEEEER ANremmmeeees i
(ENG) §
T g
Y
ENG START FO LIMIT MV
{ CRANK ING ) NOT EXCITE
20F
ENG SPEED
125min-!
ABOVE
YES YEmS FO LIMITER RESET
ENG START MV
NOT EXCITE S5EC
20A
SPEED RELAY
LOW SPEED NO
200min-! —
ABOVE
YES

| 6EY1BL(AL)

)

9

SHEET NO, |



ENGINE AIR RUN OPERATION
(ENG SIDE)

ENG STOP

CONT POSITION
\ NG sipg |/ (ENG)

ENG SIDE
START:ON

(ENG)

WL >

7

_WL® ELECTRIC
WS POWER
MAGNETIC | | TURNING GEAR ENGINE ENG STOP MV
o DISENGAGE | | NOT RUNNING NOT EXCITE
| | | |
CONT POSITION AND
REMOTE
 ENG SIDE RENOTE
FO HANDLE \YES L
RUN POS| >
NO kﬁﬂE}
BL }>X READY TO
S/ START
| ENG START
W POSS | BLE
ENG AIR RUN vEg| RING GEAR
COMMAND PROTECT [ON

ENG START MV
EXCITE

ENG START
( CRANKING )

ENG SPEED
125min-1
ABOVE

YES

ENG START MV
NOT EXCITE

20A

g

ENG AIR RUN

COMMAND CANCEL

0806-014-10 |FL

DWG. NO,

OPERATION FLOW CHART

TIUITLE

HANSHIN ELECTRIC MFG, CO,, LTD,

HASH FRIPTBREIFRR

FILE NO,
010-EF2

BEY1BL (AL)

SHEET NO, ( 10 )



REMOTE /AUTO START OPERATION
( 1sT CRANKING SPEED 125min-1 ABOVE)

ENG STOPI
___ﬂkgzggj ELECTRIC
\>! POWER

FO HANDLE
RUN POSITION

MAGNET | C TURNING GEAR ENGINE ENG STOP MV
ﬁ&ﬁg&ﬂ? DISENGAGE NOT RUNNING | | NOT EXCITE

{

| ' ' |

e£é5
CONT POSITION c
\\ ENG SIDE /AENGQ\

ONT POSITION
REMOTE

READY TO p<XBL LJH;C§§>
START §§§Q

ENG START
COMMAND

ENG SIDE

WL <X REMOTE
\CS) & AUTO

FL

0806-014-11

REMOTE & AUTO
START SIGNAL

(MSB)

AND

!

SEE SHEET NO, [ 12 )

FO LIMIT MV ENG START MV
EXCITE EXCITE
¢ O0F 20A
v
FO LIMIT MV
NOT EXCITE AIR MOTOR SN0 ) o2)
20F ENGAGE 1
YEs
ENG START
( CRANKING )

ENG SPEED NO
125min-t
ABOVE

YES

ENG START MV
NOT EXCITE

20A

SPEED RELAY
NO LOW SPEED

0 200min-t
ABOVE
Q@D YES
ENG START
COMMAND
START CANCEL
FAILURE

WAM’H)CEDBL | GLﬁgﬁENGRUN

START
ENGINE
RUNNING

OPERATION FLOW CHART

TITLE

HANSHIN ELECTRIC MFG, CO,, LTD,

WASH PRIBEREEUFPA

FILE NO,
011-EF3

6EY18L (AL)

SHEET NO, ( 11 )



REMOTE /AUTO START OPERATION
(1sT CRANKING SPEED 125min-1 LESS)

SAME AS SHEET NO, ( 11 )

READY TQ. START

READY TO ngjBL |

CONT POSIT[ON

\ CONT POSITION /
ENGI\ ™ rewore

BNG 5106 ({5 RENOTE

ENG SIDE /!

DWG., NO,

0806-014-12 |FL

START
REMOTE & AUTO
START SIGNAL
[E@D (MSB)
AND
ENG START
COMMAND
CRANK ING
FO LIMIT MV ENG START MV NO TIMER
EXCITE EXCITE 7SEC
? A
E 20F 20 ‘e
E AIR MOTOR™_NO TN
- PINION OR
| ENGAGE 71—/
5 YES A@E}
v
FO LIMIT MV ENG START
NOT EXCITE { CRANKING ) ENG START WV
20F NOT EXCITE
SPEED RELAY 204
0%:] STARTING
EPOSE

RO LIMITER
YES] _RESET

YES

ENG START MV
EXCITE

20A

NO

SPEED RELAY
LOW SPEED
200min-!
ABOVE

YES

Q

ENG START
{ CRANKING )

SPEED RELAY
ENG SPEED

COMMAND
CANCEL

ENG START

START

READY TO C§§>BL f'lyiiggﬁ RN

125min-l
ABOVE

YES

ENG START MV
NOT EXCITE

20A

TITLE

OPERATION FLOW CHART

HRAM PRESHEERR

HANSHIN ELECTRIC MFG, CO,, LTD,

FILE NO,
012-EF4

OEY1BL (AL

SHEET NO, { 12 )




START FAILURE OPERATION

REMOTE /AUTO
START COMMAND

ENG START MV
EXCITE

20A

( CRANKING)

SPEED RELAY

ENG START

LOW SPEED
200min-1

R |

SEE SHEET NO, { 11/12

....................

| RL XX START
‘—®, ) FAILURE

ENG START
COMMAND CANCEL

ENG SHUTDOWN
COMMAND

ENG STOP MV
EXCITE

ENG START MV
NOT EXCITE

208T 20A

REMOVE THE
CAUSE OF
START FAILURE

FO HANDLE
STOP POSITION

RESET COMMAND
(ENG )

| RL START
—@ FAILURE

ENG STOP MV
NOT EXCITE

205T

FO HANDLE
RUN POSITION

(ENG)
| BL KX READY TO
69 START

ENG START
POSSIBLE

0806-014-13 |FL

DWG. NO,

OPERATION FLOW CHART

TITLE

HANSHIN ELECTRIC MFG, €O, , LTD,

KASH BRREREUERR

FILE NO,
013-EF5

BEY18L (AL)

SHEET NO, { 13 )



ENGINE MANUAL STOP OPERATION

ENG RUNNING
200min-1 ABOVE

i@ ENG RUN

!

CONT POSITION
ENG SIDE

CONT POSITION
(ENGI\ ™ pevore |

WL <X REMOTE
ENG STDE ) 4 AUt
MECHAN | CAL
ENG MANUAL STOP
FO HANDLE
STOP POSITION RErgolTﬁENASLTDP
(ENG) (MSB)

ENG STOP
COMMAND
ENGINE STOP
W ENG STOF WY EXECIUTE
20CT
' 7
; @
; —GL® ENG RUN
E (MSB/ANS)
i ENG STOP
: SHUTDOWN & ALARM COMMAND CANCEL
: CIRCUIT REPOSE LOW SPEED
H 200min-1
5 LESS
; YES
| ENG STOP MV
E LSV ene pun | NOT EXCITE
? (ECSU) 20CT
’ ENGINE
STOP

&

BL )X READY TO
Q 9 START

ENG START
POSSIBLE

0806-014-14 |FL

DWG. NO.

OPERATION FLOW CHART

TITLE

WASH FRISSHERUEPR
HANSHIN ELECTRIC MFG, CO., LTD,

FILE NO,
014-EF6

BEY1BL (AL)

SHEET NO, ( 14 )



ENGINE SHUTDOWN (TRIP) &
ALARM ORGANI[ZE OPERATION

e Run (35

OVER SPEED LO PRESSURE
DETECTION Low
(o
RL <X OVER RL X L0 LOW
\>/) SPEED NS, PRESSURE

ENG, RUNNING
200min-1 ABOVE

3/D & ALARM
ORGANIZE

SHUTDOWN & ALARM
CIRCUIT ORGANIZE

AND

ENG RUN ®L

ENG RUN

LO STARINER DIFF PRESS
ALARM ORGANIZE

DIFF PRESS ALARM
10MIN CIRCUIT ORGANIZE
NO
WANUAL EMERG| IMANUAL EMERG
STOP o STOP
PB-E ! (ECC)
H/T FW TEMP
H1GH ;
5\ 0R ]
RLYCX H/T FWHIGH RL %X MANUAL EMERGENCY
N> TEMPERATURE N STOP

ENG SHUTDOWN
COMMAND

SHUTDOWN & ALARM

(MSB/AMS) CIRCUIT REPOSE

ENG STOP MV
EXCITE

208T

NO LOW SPEED
200min-!
LESS

YES
Gl

(ECSU)

ENGINE
SHUTDOWN

REMOVE THE
CAUSE OF
SHUTDOWN

FO HANDLE
STOP POSITION

RESET COMMAND
(ENG)

FO HANDLE STOP
RUN POSITION

ENG SHUTDOWN
COVMMAND CANCEL

RL

OVER SPEED

LO LOW PRESSURE

H/T FW HIGH
TEMPERATURE

MANUAL EMERGENCY

ENG STOP MV
NOT EXCITE

20ST

(ENG )
. BL@‘ { READY TO
S START

ENG START
POSSIBLE

0806-014-15 |FL

DWG. NO,

OPERATION FLOW CHART

TITLE

KASH FRIPEEIUFR

HANSHIN ELECTRIC MFG, CO, , LTD,

FILE NO,
015-EF7

6EY18L (AL)

SHEET NO, ( 15 )



ENG CONTROL & SAFETY
ELE POWER/ON

SPEED DETECTOR ABNORMAL
(TACHO FAILURE)

m
40)

MAGNET(C
P1CK-UP
ABNORMAL

SPEED
CONN

BROKEN

RELAY
WIRE

ENG START
COMMAND

ENG START MV
EXCITE

20A

ENG START
{ CRANKING )

SPEED RELAY
ABNORMAL

Léﬁb

SPEED RELAY
TACHO SENSOR

ENGINE STOP
OPERATION

SHUTDOWN & ALARM
CIRCUIT ORGANIZE

TIMER

NO

SPEED RELAY FAULT
LOW SPEED ™ NO [
200min-1 7
ABOVE
VES READY T0O < BL 0
START
i@ ENG RUN
SPEED RELAY E’?ﬁégés?EﬁET

200n

LOW SPEED
ABOVE

in-1

SPEED
ABNO!

RELAY
RMAL

)

L RLZ§§§ SHUTDOWN SYSTEM FATLURE
X, (SPEED DETECTOR)

SPEED D
ABNOI

ETECTOR
RMAL

9@

9/238EC
YES

START
FAILURE

REFERENCE
T0

START FAIL
OPERATION

SPEED DETECTION
SYSTEM CHECK

RL <X START
\CS! FATLURE

0806-014-16 |FL

DWG. NO,

OPERATION FLOW CHART

TITLE

HANSHIN ELECTRIC MFG, CO,, LTD,

HASH FRAPBREEUERR

FILE NO,
016-EF8

BEY18L (AL

SHEET NO, ( 16 )



SHUTDOWN SENSGOR & STOP MV FAULT

(WIRE BREAK)

ENG CONTROL & SAFETY

ELE POWER/ON

SENSOR FAULT n

DIP SWITCH
ON

YES

CPU RUN

WL <X ELECTRIC
N POWER

A&é}

DC24V INPUT
TO SENSOR

SHUTDOWN SENSOR
SWITCHING

RESISTOR FOR

WIRE BREAK DETECTOR

R: 3, 9K

SHUTDOWN SYSTEM FAILURE

LO_PRESSURE SENSOR)
H/T FW TEMP SENSOR

ECSU

COMPAR I SON

VOLTAGE 18V
ABOVE

SHUTDOWN
SENSOR FAULT

DC24V INPUT

TO STOP MV
LINE

ENGINE
STOP EXECUT
MV (208T)

EXCIT

STOP MV
INPUT VOLT

£ NVES 24v

REPOSE

SERIES
RESISTANCE

STOP MV
INPUT VOLT

0.4V

SERIES
RESISTANCE

VOLTAGE 14,6V
LESS

YES

STOP MV
FAULT

SENSOR, STOP MV
or WIRE CHECK

TO BE REPAIRED
CAUSE

A CAUSE OF
SENSOR or MV FAULT

..............................

_ ,&@ SHUTDOWN SYSTEM FAILURE
> / (ENG STOP MAG VALVE)

0806-014-17 |FL

DWG. NO.

OPERATION FLOW CHART

TITLE

BASH P BHERUFRA

HANSHIN ELECTRIC MFG, CO., LTD.

FILE NO.
017-EF9

6EY18L (AL)

SHEET NO, { 17 )
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ENGINE LO PRIMING PUMP OPERATION

ENGINE STOP
OPERATION

ENG RUNNING
200min-1 ABOVE

LOW SPEED .!‘!I

LO PRIMING

PUMP RUN

PRIM, PUMP STARTER
POWER FAILURE

200min=t
LESS

LO PRIMING
PUMP RUN

zggz;ﬁk___

%_T

CONT POSITION
ENG SIDE

l START:ON

03rC

CONT POSITION
/GENG\\ REMOTE //
WL

{ REMOTE
ENG SIDE ) & AUTO

( ENG RUN )

PRESS LOW

NO-VOLTAGE ot PRIMING PUMP
FUSE OPEN OVER LOAD Téﬁ$R NO
30SEC
YES
PRIMING LO

REMOVE THE
CAUSE OF

POWER FAILURE

REMOVE THE
CAUSE OF
OVER LOAD

POWER UPPLY
FUSE CHANGE

OVER LOAD
RELAY RESET

Aﬁﬁ]

Lo SPEED

min~

ABOVE
YES

q

0806-014-18 |FL

DWG. NO,

OPERATION FLOW CHART

TITLE

HANSHIN ELECTRIC MFG, CO., LTD,

Sk RINEIEUFPR

REMOVE THE
CAUSE OF
PRESS LOW

‘ GLCEED LO PRIMING
PUMP RUN
LO PRIMING
PUMP
NORMAL STOP

OR
G
T\
3
| RL3§§j
LO PRIMING C§§>GL | i__,j_-__
PUMP RUN

LO PRIMING
PUMP
ABNORMAL STOP

L/P RESET
ON

PB-LR

.__J§;<§§> LO PRIMING
MO FAILURE

FILE NO.
018-EF10

BEY18L (AL)

SHEET NO. | 18 )



SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
1 D1SCONNECT [ON RELAY & TIMER I _ ON TIME DELAY
\ | SWITCH E::| COIL -0 | N/O CONTACT
% MAIN CIRCUIT THERMAL RELAY ON TIME DELAY
\ % | BRAKER EEI -+ é7 T~ | §/C CONTACT
Lo AC VOLTAGE ' THERMAL RELAY I _ OFF TIME DELAY
™ 3|€ TRANSFORMER CJ TSI | WITH REACTOR )é\ —IC | N/O CONTACT
AC CURRENT AC VOLTAGE OFF TIME DELAY
t L | TRANSFORMER @ METER >7%f = | K/C CONTACT
DC CURRENT AC CURRENT I _ FLICKER RELAY
| TRANSFORMER METER )é\ “JL | N/O CONTACT
FUSE DC VOLTAGE FLICKER RELAY
ﬂ] = @ METER )@?‘—";Jr N/C CONTACT
DIODE DC CURRENT I MECHAN | CAL
Bt METER o7 | N/O CONTACT
+ —{}— | CONDENSER : HOUR METER ?_.h;_ ME(C:H%': %\\IET
RES|STOR IND | CATOR N CHANGE OVER
ﬁ] - & | Law 6 = | SWiTcH
ADJUSTABLE INDICATOR LAMP I — SELECTOR SW
/H’ ~Z | RESISTOR @@ WITH TRANS f-\ "I | N/G CONTACT
\3
: TERMINAL SIZ”’ R LED I3 L ﬁ%%ﬁ%ﬂ
d_ SELECTOR SW
— | e ﬁ]ﬂ% HORN £\ 5T | AUTO RETUR
h N/O CONTACT
CONNECTED :D BELL . SELECTOR SW
J—}— @ F- . AUTO RETURN
CABLE £ | N/CCONTACT
| NOT CONNECTED ﬁ BUZZER _ PUSH BUTTON
4{7 : ﬁ E-\ ~=— | MOMENTARY
| | CABLE | N/ CONTACT
[ 1 | SHIELD MAGNET MAIN PUSH BUTTON
o o0 ~— E-7 —~— | MOMENTARY
L ------- J \ N/O CONTACT | N/C CONTACT
—5— | SHIELD CABLE 7 MAGNET MAIN g\'—\/— PUSH BUTTON
A - . MOMENTARY
S == N/C CONTACT | AP N/O CONTA
PUSH BUTTON
L EARTH | AUX RELAY e oy | FuSH BUTT
AUX RELAY b MANUAL RESET
7—"\ N/C CONTACT \ —2—— | N/O CONTACT
AC MOTOR I COMB [ NAT |ON MANUAL RESET
@ L\ 4| CONTACT é] ~O7 | N/C CONTACT
/N A A FILE NO,
A 2 A 019-ESY
MRy BREEHEENERR | L paa. Mo
HANSﬁN ELECTRIC MFG, CO,, LTD. ELE SYMBOL DESCRIPTION | 0806-014-19 CN

SHEET NO, ( 19 )




ENGINE CONTROL / SAFETY UNIT

(ECSU-AM1)
CONNECTOR N,
TB-1 | /& PIN N0,
R SWpo _ ul T leal lea Di P1l P1 — pa I1ECI/20  pp P2
—_—— i = 06  +20 Bt o = -0
! o | I | o FTe ! ’—‘j:mzw CONTROL
i 3A i 3A i
: ; REG-C] CPU-C REG-C2 [ cPc__ _ICIRCUIT
_—iggggsLﬁsg‘z’ng : OSSRV BEv! 27 ot i CONTROL CIRCUIT | FL | INPUT
TB-1 ! F2 AT ! F4 A _|IND,CIR
i Fc i F4 , CIR,
v Bs i so 3A vl . PN NI NI BSA  Ne ECz/21 N2 N2
= : L _ 1 i R-TB2
i AC/DC CONVERTOR PCC-4 :
i WRC24SX-u 75V BOARD
TB-1 i .
. (P] p L ep ' PD _ De-p4 05 _ _ P3 EC3/22 3 P3
| L] ) | B ’—‘7:5:1*24‘/ SAFETY
! 21 3A
i < REG-S] CPU-§ REG-S2 I'sPG _ _|CIRCUIT
EMERGE§CC;4VSOURCE ! X B0 Job SAFETY CIRCUIT | INPUT
- i T F6 ], cir
v (] /;, N1 NI A N3 EC4/23| N3 N3
d, R-TB2
1
:
P4l P4 __
LT LT F7
O E
21X \BOX | £\ pe-L
AC DC :
AC DC
£4 'z F8
WL-A  |WL-D na 3R
T -
g 2
& = & FEw | Al BRIPEHEMERT | | GENERATOR ENGINE | e
A A A OEVIBLIAL) | Gzp-ecP | HANSHIN ELECTRIC NFG, CO., LTD, CONTROL PANEL 0806-014-20 | N

SHEET NO, ( 20 )




ENGINE CONTROL
& SAFETY UNIT

(ECSU-AM1)

N/\

CONTROL SYSTEM IN/OUTPUT

CONNECTOR NO. WIRE NO.
& PIN NQ, \
PC1 |_PC1 R-TB1/2
Pc”‘ Fei4 ] A3CK REMOTE/AUTO CONTROL
P CE| Pca — ENG SIDE CONTROL
Ecs | Ecs [ 1
' | TURNING GEAR DISENGAGE ( DISENG, : ON)
] e
et oL & 1| REMOTE/AUTO START (START : ON)
2] ] '
5-_TB_2--2
MC14 ——1[3]
<= _o=—1 | REMOTE STOP (STOP :ON)
|MC]4 |_,_i_,_|
PC15<
INDICATOR LAMP ’
PC
My REMOTE/AUTO 3 |<
WL W —
——4<+— ENGINE SIDE EC24 | ECP4 T — 71 pC2
Lot o —| ENGINE § RT ( START : ON
N T SE ENGINE SIDE START ( )
BL & Lo TBmL
BT pcis | pcis SPR-14
x START INTERRUPT ( [NTERR : ON)
T QQNTROL CPU | (125min-1 ABOVE :ON)
PCA|<
PCI7 |<:
PC5| PCs SPRSC | WAGNETIC PICK-UP FAULT (FAULT : OFF |
EC6 <
EC25 | EC25 T — 1
—0——1 PRIMING LO PRESSURE ( LOW : OFF )
36
DIP SWITCH ; SW| LTFT'@
SWi-| | OFF | K mee Imce [
SWI-2 | OFF | = o NOT USE
SWI-3 | 288 | ON @\_TB_-Z_,
SWi-4 | OFF | BN ECT
—_—l
P2
PCIB I pcig LAWP TEST xz | FROM CONTROL POWER CIRCUIT
1 PB-LT DC24V
CONTROL POSITION
(16 " Rrsl[15]
| Ol wss] e
|_Esl | MY4N-D2
12-1 ECS
he f ENGINE START MAGNETIC VALVE
EC26 DC24V 0, 4A
122 peoy
: | FO LIMIT MAGNETIC VALVE
DC24V Q. 3BA
12-3 Eco | Eco H
e NGINE STOP MAGNETIC VALVE
|__| Ecmv 0. 38A
= FOR CONTROL

CN

0806-014-21

HANSHIN ELECTRIC MFG, €O, LTD,

WA BRIBSHEEUER

FILE NO,
021-ECC

6EY1BL (AL)

SHEET NO, [ 21 )



’\/\

ENGINE CONTROL
& SAFETY UNIT

SAFETY SYSTEM IN/OUTPUT

(ECSU-AM!)
CONNECTOR NO. WIRE NO,
& PINNO,  \\
pc7 | pCT R-TB1/2
EC28 | Ecs [ 41 )
L_..__JE] FO HANDLE ( RUN POSITION : ON)
T TBL_ T
Pe20 P20 SPRI3 | LOW SPEED ( 200min-1ABOVE : ON)
PC8 I PC8 SPR-12

DIP SWITCH . SW2
SW2-1 [ OFF [ =%
SW2-2 | OFF | &t
SW2-3 |8FF | ON
SWo-4 |BEE | ON Pl
SW2-5 | OFF | 8=
SW2-6 | OFF | o
SW2-T [ OFF [ 2
SWp-8 | BEE | ON

ECloI EC10 |_!_|R:3.9'

ACt TBl ACLIT ™

acis | acis [ _l

ﬁl_ _|E

OVER SPEED S/DOWN { [12~115% : ON)

[34] \_ _, 33 LO LOW PRESSURE S/DOWN [ LOW :ON)

|__|R 3,9
——“&&@.— §/T SIDE FW HIGH TEMPERATURE S/DOWN

GILZ B (Hick: oN)

' TB-1 :

P :
ml_ﬁ MANUAL EMERGENCY STOP ( STOP : ON)
TB-3 TB-3
- |

NOT USE

] FROM SAFETY POWER CIRCUIT
DC24V

RL 3
RL ¥
_l€_

SHUTDOWN SYSTEM FAILURE

R ENG STOP MAG VALVE

AL speen pETECTOR

R |0 PRESSURE SENSOR

Ry H/T FW TEMP SENSOR
RL
RL W

—ia—

RL

N3 ECI]
: ENGINE STOP MAGNETIC VALVE
DC24V 0, 38A
FOR SAFETY
P3 lefn PCI3
INDICATOR LAMP
LCH . CONTROL/SAFETY POWER HAGH ET]CMF
o [
— 45— ENGINE RUN
S SAFETY CPU RUN - - -TB 1
START FAIL / SHUTDOWN | T2 N[0
[¢]
RER  START FAILURE !_P N T2 TO i
RL  MANUAL EMERGENCY STOP
R oveRr speED PN op
R Lo LOW PRESSURE ol i SPEED RELAY
R W/T FW HIGH TEMPERATURE [58]T8-1

=
\_@_l

ENG REVOLUTION
4~20mA/0~1200min-!

DWG. NO,

HANSHIN ELECTRIC MFG, CO., LTD,

BAaH RISEREEUERT

FILE NO
022-ESC

6EY18L (AL)

SHEET NO, ( 22 )



MC
TER e 1. | W COMECTION— COMECTOR EXTENSION S1GNAL
PC1 .
 — — R —— ] REMOTE / AUTO START SIGNAL [ START:ON)
PCI
3 PCl |—OR-TB2 —_—
= — = ] REMOTE STOP SIGNAL ( STOP:ON)
5 cPC COMMON
& cr_ - A REMOTE / AUTO CONTROL [ REMOTE / AUTO:ON )
7 crL_ -/ ENG SIDE CONTROL ( ENG SIDE:ON |
> S — = ] NOT USE
<
10 — 3 .
) o — = YL] READY TO START (REDAY:ON)
= = — = ¥2] READY TO START (REDAY:ON)
(@]
14 — 8 .
= L — = ENGINE RUN ( RUN:ON )
= 16 — ) . .
0N = — = START FAILURE ( FAILURE:ON)
= 18 — 10 .
= S — o SAFETY SHUTDOWN ( S/DOWN:ON )
< 0-LoW PRESSURE
= H/T SIDE FW HIGH TEMP
20 — S _
= — = | ENGINE STOP EXECUTE {EXECUTE:ON)
22 — 5 _
22 — = ENGINE MANUAL STOP ( STOP:ON )
SHORT PC1
24 POl —— ok | —— ]NOT USE
25 — 2
REMARKS

0806-014-23 |CN

DWG. NO,

TITLE

X1 IT BECOME "OFF" WHEN THE ENGINE START TO RUNNING,
X2 EVEN IF AN ENGINE DOES RUNNING, [T DOESN'T *OFF",

HANSHIN ELECTRIC MFG, CO., LTD,

HAGH AP EEUFRT

FILE NO,
023-EE1l

6EY1BL (AL}

SHEET NO, ( 23 )



0806-014-24 |CN

|1 bwa. NO,

TITLE

HANSHIN ELECTRIC MFG, €O, , LTD,

HRASH iSRS ¥R

FILE NO
024-EE2

6EY1BL (AL)

AMS SIDE AC
AR DELAY TERMFIBN_ASL N0 WX CONNECTION | CONNECTOR EXTENSION S1GNAL
REPOSE | TIMER ' PIN N,
1 — 6 ‘
= — = ENGINE RUN ( RUN:ON)
> — 2] START FAILURE ( FAIL:OFF )
e — =2 = OVER SPEED ]
2 — L ] Lo LOW PRESS
— SAFETY
=] 8
H/T FW HIGH TEMP SHUTDOWN
10 — 40 ] (S/DOWN: OFF)
- 11 — o
12 —_— 26
= — 22 NOT USE
14 —_— 42 ]
= — 22 T ] MANUAL EMERGENCY STOP (STOP:OFF)
17 — 5 —
—s — = CONTROL POWER FAILURE
I 19 — 27 ELE POWER
SAFETY POWER FAILURE
20 — s 1— 1 FAILURE
B 5.5, D (FAIL:OFF)
= 21 CA 1 CA 27X ¢
o 22 e cc ! AC/DC MAIN PONER FAILURE
= 23 D Icp 80X | !
v | —— T ! |
> _
e 22 — 11 7] SAFETY SYSTEM
o | — |2sec H—22 — <2 CPU FAULT
= 2 — 2] CoNTROL SYSTEM (FAULT:OFF)
% _ 28 — g“ __ G/E ALARM REPOSE FOR AMS
s 29 L (REPOSE:ON 28/30)
_— 30 e 12
= 31 — 45 SHUTDOWN
Q| — |esec 32 — 29 S SPEED DETECTOR ABNOR g/ﬁ[ﬁgE
= 33 — 13 ~ STOP MV/SENSOR FAULT | AT Grr)
= ] PCT —
x| = F oRTeR MANUAL EVERGENCY STOP { STOP:ON
B 35 — Yo 1 IF NECESSARY
— = 36 PC7 ——loR-TB2 — ] NoT USE
< 37 —_— 18
AC
ALARM| DELAY | TERMINAL NO, | WIRE
' CONNECTION ~ [CONNECTOR EXTENSION SIGNAL
REPOSE|TIMER|  TB-4 NO, PIN N0,
1 e 19
2 _— 35
3 e 3
> — = NOT USE
S o 15
s — 32
R 7
= - 2-1 | L0 PRIMING FAILURE (FAIL:OFF)
0 28 788 ] L0 PRINING PUNP RUN (RUN:ON
TB-2A
12 12 ACl14 14
o H T e L LD STRAINER DIFF PRESS ALARM REPOSE
(REPOSE :ON)
14 14
15 15
16 16
17 17
18 18
19 19
= - NOT USE
21 21
22 22
23 23
24 24
25 25

SHEET NO, { 24 )



SOURCE
AC440V 60HZ 3¢

G/E LO PRIMING PUMP

— CONTROL BOARD
RS T !
.00 0 GLO-PRB :
i
SYP-1, 5 E— !
i 5 L/P RESET
—==— CONT, BSO T
L1+\l,\l 89 ——— IND, i v PB-LR
\\\ XS50NNB . PC6
50A LF3 JUNCTION A3
=3 ‘ACG E i L16 2
LF1 oon A g A4 O o~
L1 3A L3 g [5 — B8 /g—i PRIMING LO PRESS
| 24 L7' B DF e ~
L2 __ L4 % DAl W
LF? 0 Le | TIMER SET i i
SA TR [ IAE 88T : 30SEC, ; Bt
440/220, 24V ! Pezs I 4 sl pei2
i ENG RUN
S0vA- (B8] AB °—<! : === 0RO
[o] i P e
SYP-1,5 089 ATO PC12
1 op4 L20 43CX
S 016
88 ——OBS {
L11 |L12 |L13 L21
: STOP
(Xv)n_ GL.(X)RL START 4~
d1d \d Lotk OB6 -1 s
Ly
NN e o 1o oo 03t | P
LY o =1 B2 O——m
= == ——
o oD o<
o.<C [a a4 [a N4
SET 3. 0A
TB-4
14( 1|51 4-1  AB AB
PN EALLURE oL
~ AQ
OVER LOAD AlO\iJ AIDOE TO AMS
NO VOLTAGE o —o
(FUSE OPEN) :
PRIM LO L/P i 22 Al o[
U v iw ! PUMP RUN
(CI) i (RUN:ON)
| STOP
U VW W\l{ ENG SPEED 200min-1
ENGINE UM \‘l' ‘l'/ ABOVE
; STOP N LESS /|
G/E LO PRIMING PUMP TIMER | PRIMING LO ENG ’I‘
1, 5KW 3, DA 30S | PRESS WATCH START
PRIMING _RUN
PUMP  STOP L L
PRIMING FAILURE A} A RESET
OVER LOAD, NO-VOLT
PRIM LO L/PRESS
A A A FILE NO,
A A A 025-LCN
N —= — TITLE DWG. NO.
Wt BREFERETUERA G/E LO PRIMING PUMP 0806-014-25 CN
HANSHIN ELECTRIC MFG, CO,, LTD, STARTER

SHEET NO. ( 25 )




NO, 1 GENERATOR
ENGINE CONTROL
PANEL

TB-]
04

06
97
98
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

SPARE
(2P)
—

30P

Slulnl=E|<|c

05 |21

NO, 1

G/E JUNCTION BOX

YANMAR SUPPLY

0l

02

>>_

MPYCS-2

04

D0CK BUPRLY 12

05

06

SHIELD WIRE|“---
NOT EARTH 1

97

98

1l

12

DOCK SUPPLY

13

14

15

16

17

18

19

Y Y Y YRR

20

2l

22

23

>7

24

ShleklriERElRRN] o]

25

3

26

27

o [—
o-al

3l

na

32

33

34

>>_

35

—~ GOVERNOR MOTOR
DC24V 0. A

o/ MAGNETIC PICK-UP FOR ENG

REVOLUT ION

— ENGINE TACHO-METER
— ENG SIDE START BUTTON

{ FQ HANDLE SWITCH FOR
START INTER LOCK & RESET

L’CONTRDL POSITION SELECT
SWITCH (E/SIDE—REMOTE)

/ TURNING SWITCH FOR
START INTER LOCK

>>——-MAGNET VALVE FOR ENG START

DC24V 0. 4A

— MAGNET VALVE FOR ENG STOP
DC24V 0.38BA (FOR SAFETY)

MAGNET VALVE FOR ENG STOP
DC24V 0, 3BA (FOR CONTROL)

/_ MAGNET VALVE FOR FO LIMIT
DC24V 0, 3BA
WITH RESISTOR 3, GKQ 0, 5W

LO PRESS SWITCH FOR TRIP
WITH RESISTOR 3, 8KQ 0, 5W

N [na o |
o | | |~

36

|

'"_-_-_._NT_-_-_.\'

DPYC-2, 5
DOCK SUPPLY

DOCK SUPPLY

TPYC-1.5

DOCK SUPPLY

TPYC-1.5

DC24V

L—PRIMING LO PRESS SWITCH
FOR ALARM

ALARM SWITCH,

PRESSURE TRANSMITTER &
RESISTANCE BULB CONNECTION
REF, TO YANMAR DRAWING NO,
£3-46623-093D(2/3, 3/3)

MPYC-12
MPYC-19

et ety - G/E CONTROL SOURCE (NQ, 1~3COMMON)
AC220V 60HZ 10

(735Wx3)

e T - NO, | G/E EMERGENCY SOURCE
(MAX 2, 5A)

NO, 1 G/E LO PRIMING PUMP
1. 5KW 3, 0A

NO, | G/E LO PRIMING PUMP SOURCE
AC440V 60HZ 3¢

H/T FW TEMP SWITCH FOR TRIP

DOCK SUPPLY

r/\/

NO, 1 GENERATOR
ENGINE CONTROL

PANEL
2 TB-2A
—=[[ac14
52| [aca6
B
o
&°
TB-2
(1]
=g
13 .
-4—...._
5 v
5
7 —
8
o]
10|
(11 ]
LEJ_
13
= —
| TB-3
20 1
aP 2H
lee| |31
123 [4.
a4 [
25 j 6
=P| [TH
121 |8
28 — [ |-
| 29 | 10 |
= O]
3l 12
wH [
133 1 |14
[aa] | [15
185 | | [161
36 117
31 By
E | 19
L (N
__TB—A__
14 __L_
5 2 |
16 3
0 [
18 | 5 |
[0} 6]
| 20 | 7
[21]  [8 ]+
22 |9
23] [10H
g m
25] [12]
[jf 13

| ALARN
- X2 NON ITOR NG
SYSTEM

S S

DO
SUPPLY

(DOCK
SUPPLY

DOCK !
SUPPLY !

ELE POWER FA[LURE
OUTPUT TERMINAL

TB-3:17/TB-3:23
TB-3:18/19 SHORT
TB-3:20/21 SHORT

CPU_FAULT
OUTPUT TERMINAL

TB-3:24 / TB-3:27
(TB-3:25/26 SHORT)

SHUTDOWN SYSTEM FAIL
OUTPUT TERMINAL

TB-3:32 / TB-3:33

J SHORT CONNECTION
MAKER SUPPLY

0806-014-26 |TB

DWG. NO,

TITLE

WA RIS PR
HANSHIN ELECTRIC MFG, CO., LTD,

FILE NO,
026-TBI

6EY18L (AL)

{26 )

SHEET NO,



o e e o e o e 8 e = o+ @ e o e o B 5 o = e 8 o @ e @

NO.2 G/E JUNCTION BOX

YANMAR SUPPLY

Y Y Y

Y Y Y Y Y YY

— GOVERNQR MOTOR
DC24V 0. |A

LMAGNET]C PICK-UP FOR ENG
REVOLUTION

{ ENGINE TACHO-METER
/ ENG SIDE START BUTTON

LFO HANDLE SWITCH FOR
START INTER LOCK & RESET

— CONTROL POSITION SELECT
SWITCH (E/S|DE—REMOTE)

— TURNING SWITCH FOR
START INTER LOCK

DC24V 0, 4A

[~ MAGNET VALVE FOR ENG STOP
DC24V 0, 3BA (FOR SAFETY)

- MAGNET VALVE FOR ENG STOP
DC24V 0, 3BA (FOR CONTROL)

— MAGNET VALVE FOR FO LIMIT
DC24V 0, 38A
WITH RESISTOR 3, 9KQ 0, 5W

— LO PRESS SWITCH FOR TRIP
WITH RESISTOR 3, 9KQ 0, 5W

L PRIMING LO PRESS SWITCH
FOR ALARM

ALARM SWITCH,

PRESSURE TRANSMITTER &
RESISTANCE BULB CONNECTION
REF, TO YANMAR DRAWING NGO,
E3-46623-0930(2/3, 3/3)

MPYC-12
MPYC-19

DOCK SUPPLY

e - NO, 2 G/E EMERGENCY SOURCE
(MAX 2. 5A)

NO, 2 G/E LO PRIMING PUMP
1. 5KW 3. 0A

L TRYe-Ls - NO, 2 G/E LO PRIMING PUMP SOURCE

i
!
NO, 2 GENERATOR i
ENGINE CONTROL l .
PANEL .‘_'_"{: 0l
2102
TB-]
1 L
04 ~ MPYCS-2 -~ 04
05 1Y 7 pock SUPPL\(",’_{Z 05
06 |---- SHIELD WIRE|----| 06
o L. NOT EARTH 157
98 | £ "o8
11 =
2 wpyc-e7 _ 1 12
13 DOCK SUPPLY | 13
14 N
15 P4 115
16 o B
17 P 17
18 ML H0 T8
19 P4 H g
20 P4 H250
21 M3 U375
22 M4 He 22
23 M H3 23
24 4 e 24
25 [ A5
26 FS H8 26
21 P4 957
31 B E
32 |24 121735
33 12 2233
34 |2 LAY
35 |24 241735
36 |2 B35
ga
:&[
W
30P —
{
!
|
i
P—
/
!
I
i
i
TB-1
ER
ES
SYP-2, 5
A
FROM NO, 1 & TO ND, 3
TB-1
P P4 I opc-s
N B DOCK SUPPLY pébay
R
Sw] | reveens
v B DOCK SUPPLY
R R
S| | TPYC-LL5
T LB DOCK SUPPLY  AC440V 60HZ 30

~ MAGNET VALVE FOR ENG START

—H/T FW TEMP SWITCH FOR TRIP

DOCK SUPPLY

s

NO, 2 GENERATOR
ENGINE CONTROL
PANEL

TB-2A
AC14
AC46

[TTTITZ3
[ T T 17

2zl
— O
[ 1]
[el=[] ]|l
|

n
w
—
o

m

a|s|=|

WO |—
1

-
oy 2
2] [
(231 [4
24 1[5
25 6
)| [TH
o1 8-
[28 H [o |-
2] | [0
(30~ [11]
3] | [12]
(32 [13]
(33 [14]
34 ] | [15]
35| | [16]-
36 117 H
37 Jib
E 19
= —

TB-4 |

][]
5] [2]
[16] [
7] 4]
8] [5]
19 | 6 |
20 1
21 I-f
22 Ks
23 10
i
25)  [12]

I'—_l_E 13 —

L ALARM
- MBI NN TOR NG
L SYSTEM

et e e e

Do
SUPPLY

(DOCK ]
' SUPPLY

ELE POWER FA[LURE
QUTPUT TERMINAL

TB-3:17/TB-3:23
TB-3:18/18 SHORT]
TB-3:20/21 SHORT

CPU FAULT
QUTPUT TERMINAL

TB-3:24 / TB-3:27
(TB-3:25/26 SHORT)

SHUTDOWN SYSTEM FAIL
OUTPUT TERMINAL

TB-3:32 / TB-3:33

J SHORT CONNECTION
MAKER SUPPLY

0806-014-27 |TB

DWG. NO,

TITLE

HANSHIN ELECTRIC MFG, CO., LTD,

WS FRIPEREBIFRA

FILE NO,
027-TB2

BEY1BL (AL)

21 )

(

SHEET NO,



NO, 3 GENERATOR
ENGINE CONTROL

NO,3 G/E JUNCTION BOX

!

YANMAR SUPPLY

1
o TP R
TB-1 '
1 1
04 MPYCS-2 04 Kol
> S : MAGNETIC PICK-UP F
05 1219 ek suprLY G2 05 PY] MaSNETIC ok BN
D0 = | [SHIELR MIRE "1 00 -
1 Al
97 Ho — 97 N |
% % % 5 ENGINE TACHO-METER
= =N a
12 ?L_ _._Mf.YC'27 ._.—_;_ 12 ENG SIDE START BUTTON
Sy DOCK SUPPLY T 113 IS 1 £ wANDLE SWITCH FOR
14 1 14 START INTER LOCK & RESET
15 - 15
16 18 18 16 >,_ CONTROL POSITION SELECT
e Clae SWITCH (E/S1DE— REMOTE)
18 Py Hl 18
1 1 > TURNING SWITCH FOR
19 m n 19 START INTER LOCK
20 1] (132 >—L MAGNET VALVE FOR ENG START
2l = — 2l DC24V -0, 4A
2 P4 Hi 2 Kb
15 5 >~ MAGNET VALVE FOR ENG STOP
23 m m 23 DC24V 0, 38A (FOR SAFETY)
L i > MAGNET VALVE FOR ENG STOP
25 5] m 25 DC24V 0, 38BA (FOR CONTROL)
28 o] (1o 22> MAGNET VALVE FOR FO LIMIT
27 0] Py 27 DC24V 0, 38A
31 [ = 1
21 2] /W T FW TEMP SWITCH FOR TRIP
32 1 - 32 s WITH RESISTOR 3, 9KQ 0, 5W
33 [ 12233 N b
23 2 LO PRESS SWITCH FOR TRIP
34 ” o 34 WITH RESISTOR 3, 9KQ 0, 5W
2 oy o5 221>V PRIMING LO PRESS SWITCH
- 36 = 36 FOR ALARM
[
1%]
30P —_
{ ALARM SWITCH,
i PRESSURE TRANSMITTER &
i RESISTANCE BULB CONNECT|ON
: REF, TO YANMAR DRAWING NO,
P E3-46623-093D (2/3, 3/3)
/
!
I
i
! At
""" nock suppLy | LECE
TB-1
ER
ES
SYP-2. 5
FROM NO, 2
TB-1
w -
P ot DFYCZ® _.__No 3 G/E EMERGENCY SOURCE
N DOCK SUPPLY  pCogy (MAX 2. 5A)
U R
vl TPYCLS o 3 G/E LO PRIMING PUMP
v B DOCK SUPPLY 1. 5KW 3. 0A
R R
S %-— . TRYCLS_ __ No.3 G/E LO PRIMING PUMP SOURCE
TR DOCK SUPPLY  AC440V B0HZ 3¢
/\/

DOCK SUPPLY

/\/
NO, 3 GENERATOR
ENGINE CONTROL

PANEL
g TB-2A
== AC14
EE AC46
“JA
TB-2
i [
15 [2
(16 [3
17 [
18 [5
19 [
20 [
2 [ ]
22 9
23] | [10]
24 11
5P| [2H
E 13
T
TB-3 |
EJ L1
2 2]
e o
125 [4
2[5
25 6
2P| [TH
27 [8
28 9
oo | [0
130 /L]
3] | [1z]
(32 + [18
(33 — [14
34 (15 —
(35| | [16]
s8] | [T
a7) | [ieh
L_LE 19
= N
| TB-4 |
] [
5] [2]
(6] [3]
7] e
8] [5]
o] [
[20]  [7]
2] 8
(22| [9
23] [0+
24 11
5| (121
E 13

ALARM
MONITOR NG
SYSTEM
(20ek )
SUPPLY

|
MPYC-12 !
MPYC-19 |

DOCK :
SUPPLY !

——

3GE

ELE POWER FAILURE
QUTPUT TERMINAL

TB-3:17/ TB-3:23
E‘B—S:lﬂ/lg SHORT
TB-3:20/21 SHORT

CPU FAULT
OUTPUT TERMINAL

TB-3:24 / TB-3:27
(TB-3:25/26 SHORT)

SHUTDOWN SYSTEM FAIL
OUTPUT TERMINAL

TB-3.32 / TB-3:33

) SHORT CONNECTION
MAKER SUPPLY

0806-014-28 |TB

DWG. NO.

E

HANSHIN ELECTRIC MFG, €O, , LTD,

HASH  BRIGEREEUFPR

FILE NO,
028-TB3

6EY18L(AL)

28 )

(

SHEET NO,



SHIP SETS PER
NG SPARE PARTS LIST FOR U S E VESSEL
GEN ENGINE CONTROL & {
LO PRIMING PUMP PANEL
QUANTITY REMARKS
ITEN)  NAME OF OUTLINE WORK ING
NO, PART PER | PER |SPARE
SET | VESS
| | POWER CHANGE - -"[E" HANSHIN ELE,
CIRCUIT BOARD 0| 5.4 3 3 ! PCC-4 DC24V
- -1
© OMRON
2 AUX RELAY o e 3 3 ! gggﬁ;DE
21.5 42,4
<[ R E"
3 LED v 5 6 6 I | AL6G-P4PW
l 24 | I 39 I
SURGE ABSORBING ! FUJI ELE,
4 D10DE e 12| 12 | 2 | gpagpogg
— ENGINE PANEL
) A 24 | 24 10 | UTSUNOMIYA
FUSE - — NCO 3A
LO P/P PANEL
) 9 9 0 UTSUNOMI YA
YUC1 TYPE UCl 3A
:
MAGNET RELAY 3 | 3 | 1 | Acz20v 60HZ
T WITH OcR ' OCR 2, 8~4, 2A
80 ' SET 3. 0A
LO PRIMING 'S HAN?HIN ELE,
8 | CONTROL BOARD P — 1 3| 3 | 1| So-fee
|
& -C3P- ‘ BAOS/13
9 |  LAMP BULB & Gz?i o | o | o | B
— STEEL TYPE
10 SPARE BOX 4 — 1 | — ZAég'g/gOLOR
SP-2 (250x200x160) )
A A A\ FILE NO,
A\ 2008/10/17 A A 029-ESA
KRaH BRIPEMEIYEFN | GEN ENGINE CONTROL & | ;e
HANSHIN ELECTRIC MFG, CO,,LTD. | LO PRIMING PuMp PANeL | 0806-014-29 oF

SHEET NO, ( 29 )
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N A B R E
SEEEH R R (08 -
& - o G’ .
(12 >
(e)]
® )
1
(19 N
. —d_l. %o}
@ o = 3
(14 S
168 2o
@ qé 2]
e | 8/ 24 ~
SECTION A-A 5
270
J155K-32 !—
1T =
_L A L/ Lol A o
ol |y N
A0 -
(an) (e
—_—t '\ - - <t
o 1 o~
o
L (*} Mo eVl
\F— = ﬁg
4x14 !‘
SECTION B-B 1t #& SPECIFICATION
TEE CAPACITY ™ /b |4
It EA PRESSURE WP 0.15
RABE SUCTION HEAD m 3
OERE SPEED min' [1750
BT MOTOR 4P, 1.5kW, AC440V, 60HZ
=8 RATING BF CONTINUOUS
B2 5 Z w7 B % B FA AMPERE 3.4A
NO[ NAME OF PARTS [WATERIAL[QTY.| | &R INSULATION CLASS B
0 1] PUMP_CASING FC200 RE __ PROTECTION 1P44
02| MOTOR FRAME FC200 772k CABLE GLAND 20b
05| COUPLING S45C

GV-43P (3¢, AC440V,60H2Zz)
BRBTZA=VTE—YI-MRYT
L .0O.PRIMING MOTOR PUMP

06 SAFETY VALVE S45¢C
07| SPRING COVER SS400
08| KEY S45C
09| SAF.VAL.SPRING |SWPA

N|[=[—= == D= ]=]= == ]—=]—=]|—]—H

1 0] NEEDLE BEARING [SUJ
11] BALL BEARING SuJ N

12[ 01L SEAL NBR TV —#AEd DWG .

13/ 0 RING G35 NBR _ _

14/ 0 RING G125 NBR B4 00003 1220
15| PARALLEL PIN S45C YANMAR CO.., LTD. No .




M110

1

Al

SYMBOL MARKS ARE SAME AS ONES

L NXeH R
NxéH HOLES/
.
i T
C
) al < pet ; .
RSy -
)
i a K —
L L | 1|
ﬁ;ﬂzﬁﬁ FZw%  DIMENSION (mm) Hoxa
s | L D C | A | T[N HJ|PART NO.
250A | 400 |268.5] 345|385 | 22 | 12 | 23 |43720-003190
TE LN E
ALLOWABLE MOVEMENT
RN
LATERAL | AXTAL
+24 +56
Y anny ~— par,
B Y 0D = &
Q'TY/ENG. | SYMBOL

FLEXIBLE TUBE FOR EXH. GAS

IN THE QUTLINE DRAWING

TN -HARA

YANMAR CO., LTD.

DWG .

B3-00001-9570

4




STAINLESS BELLOWS
STAINLESS WIRE BRAID

HHHITRHHUNHH /7 p— JL ——
” (&} o C
- _i - - - Egi/’
U]
T t
500 NxéH
Notes. FLUID :01L & WATER: TEMP RANGE :~100T

WORKING PRESS:~0.49MPa (5kef/cn?)

TEST PRESS:0.98MPa (10kgi/cn?)

STAINLESS BELLOWS
STAINLESS WIRE BRAID

$C

3G
¢D

PehC-

500

NxéH

Notes. FLUID

:COMPRESSED AIR
WORKING PRESS:~2.94MPa (33kgf/cn?)

TEMP RANGE :~100¢
TEST PRESS:5.89MPa (60ket/cn?)

NOMTNAL DIMENS I ON MOVEMENT
ITEM) "si7e 90 | #c_ [Pce-C| N-oH [ T v {oatemacJaaa] CART NO.
A 15hn | 80 | 44 | 60 | 412 | 9| 4.0 | t6an | 0 [43720-002310CC
B | 20A | 85 | 49 [ 65 | 412 [ 10| 4.5 | t8an | 0 [43720-002320cC
STAINLESS BELLOWS
/// STAINLESS WIRE BRAID +-4
P / IL
= T -
I
—1 - - " - [do}} ]
/ s e
n
T
<=1
500
Notes. FLUID :01L & WATER: TEMP RANGE :~100T
WORKING PRESS:~0.79MPa Bkef/cn®  TEST PRESS:1.18MPa (12ksf/cnd
NOMTNAL DIMENS T ON WOVEMENT
ITEM|"si7e 50 [ #c [pce-c] N-sn [ T [iatemac]miar] " ART NO.
C | 25A | 95| 485 75 | 4-12 | 10 | 100mm | 0 [43720-001191cC
D | 40A | 120 | 63.5 | 95 | 4-15 | 12 | 62mm | 0_[43720-001711cC
E | 50A | 130 | 73.5 | 105 | 4-15 | 14 | 62nm | 0_|43720-002361CC
F 1 65A [ 155 | 89.0 [ 130 | 4-15 | 14 | 50mm | 0 [43720-002241cC
G [ 80A [ 180 [ 103.5 | 145 | 419 [ 14 | 42nn | 0_|43720-002251cCC
W | 100A | 200 [ 130.0 | 165 | 8-19 | 16 | 33nm | 0 _|43720-002261CC
I | 125A | 235 | 157.0 | 200 | 8-19 | 16 | 27mm | 0 [43720-002271cC

NOMINAL DIMENSION MOVEMENT
ITM) "size o0 T 96 JPce-cl] Noel [ T v TtateraL[aaa] TART NO.
J | 20A | 120 | 60 | 85 | 4-19 | 18 | 4.5 | #8mm | 0 |43720-002400CC
K 25A 130 70 95 4-19 20 4.5 +8mm 0 43720-002410CC
STAINLESS BELLOWS STAINLESS WIRE BRAID
o . — N i
=5l =
B SUS 304
Notes. FLUID :COMPRESSED AIR & OIL TEMP RANGE:~100¢
WORKING PRESS:~1.49MPa (~15kgf/cn®)  TEST PRESS:2.05MPa (22.5kgf/cn?)
NOMINAL DIMENS I ON
men| e - 5T 6 c —|PART NO.
C | e10 | 300 [10.7] 10 | 27 | 41 [43720-007860cCC
$12 | 300 [12.2] 10 | 27 | 41 [43720-008040cC
TTEM FLUID S1ZE UMk SYMBOL
A 107 WATER TNLET & OUTLET, RIRVENT| 5°-15 | 3 |W3,W4. W5
B
C [F.0. DRAIN 525 | 1 F3
D |..0. INLET & OUTLET 5-40 | 2 | 1.2
E_[MIST GAS OUTLET 550 | 1 MG
F |L.0. OVER FLOW 565 | 1 L8
G [F.W. INLET & OUTLET 5-80 | 2 | W6.W/
H
1
J
K_[STARTING AIR 40°-25 A2
L [CONTROL AIR 00410 A3
SYMBOL MARKS ARE SAME AS ONES FLEXIBLE TUBE
IN THE OQUTLINE DRAWING.
oV -#%Aad DWG .
YANMAR CO.. LTD. No . B4-00009-5640




L548

INA7:STKM13A-S

N47:5U5304

PIPE

27 . 2Xxt2.6

PIPE

$22X%Xt1

: D FLANGE 4Ax19HOLES
f & SPECIFICATION
ffuﬁle FUEL OIL MAfﬁf%zﬁEss 0.97MPa
SERﬁ?gmeEMP. 0e~150%C MASS 4.27ke

BRUPREFERZ  MOUNTING TOLERANCE

L
R ENG . FLANGE SHIP FLANGE
L |38 ofgmm
LENGTH
RN —J
A <2mm —
OFFSET _|-<— —
D1
T j
B <2mm EEL ——
PARALLEL 8-D2-D1 D2
QITYgENG' SY1MBO2L Im\ *ﬁ 5EB }E ﬁ {:é ﬁl\i{ | #
FI,F

SYMBOL MARKS ARE SAME AS ONES

IN THE QUTLINE DRAWING

PART NO.

BoI—K:43720- 014480

CONNECTION TUBE FOR FUEL OIL

T2V -BRAEA
YANMAR CO.,

LTD.

- |owa.

No .

B4-00005-2481




Y4-00009-4192 (1/2)

INSTRUCTION MANUAL ON (VIBRATION ABSORBING) FLEXIBLE TUBE

1.METHOD OF FITTING
REFRAIN FROM SUCH METHOD OF FITTING WHICH CAUSES THE INITIAL STRESS FOR CONTRACTION.
ELONGATION, EXCESSIVE OFFSET,BENDING, TWISTING, ETC,AS MUCH AS POSSIBLE.

1)D0 NOT FIT IT AS CONTRACTED. [F THE TUBE IS FITTED AS COMPRESSED -
FROM ITS MANUFACTURE LENGTH,A STRESS IS APPLIED TO THE BELLOWS .
AND THE WIRE BLADE SLACKS TO CAUSE THE DAMAGE EARLIER THAN USUAL X —
THEREFORE, IF THE TUBE IS FOUND TOO LONG,CUT THE PIPING TO THE PROPER DIMENSION. )

2)D0 NOT FIT IT AS ELONGATED. IF THE TUBE IS FITTED AS ELONGATED FORCIBLY
EXCESSIVE STRESS IS APPLIED TO THE BLADE AND JOINT TO CAUSE THE DAMAGE EARLIER THAN I
USUAL. THUS,MEASURE THE CORRESPONDING PIPING WITH ATTENTION GIVEN SO THAT THE >< -
PIPING WILL BE CUT TO THE PROPER LENGTH. -

1

3)D0 NOT IMPART EXCESSIVE OFFSET AND/OR BENDING TO IT. IF THE TUBE IS FITTED WITH EXCESSIVE =~ ]
OFFSET (RADIAL DISPLACEMENT) AND/OR BENDING, THE BELLOWS IS EXTENSIVELY DEFORMED
TO CAUSE THE INITIAL STRESS. CONSEQUENTLY,ARRANGE THE PIPING SO THAT NEITHER :x< I )

OFFSET NOR BENDING WILL TAKE PLACE. .

4)D0 NOT IMPART TWISTING TO IT. TWISTING CAUSES THE RESIDUAL SHEARING STRESS TO APPLY
ON THE BELLOWS AND RESULTS IN CRACKING OF THE WAVLIKE PART OF THIS TUBE. T-—
BECAUSE THE TUBE HAS BEEN DESIGNED TO ABSORB A SLIGHT RADIAL MOTION AND NOT X A -
DESIGNED TO WITH STAND TWISTING, REFRAIN FROM SUCH METHOD OF FITTING WHICH BRINGS
ABOUT TWISTING ABSOLUTELY. S

2.FITTING POSITION

FIT THE TUBE SO THAT IT 1S POSITIONED IN PERPENDICULAR TO THE DIRECTION OF VIBRATION. —H
=),

1) BECAUSE THIS TUBE HAS BEEN DESIGNED TO ABSORB MAINLY THE RADIAL MOTION AND BECAUSE EXPANSION
AND CONTRACTION OF SPIRAL SHAPED BELOWS IN THE AXIAL DIRECTION BRING ABOUT TWISTING OF BELOWS BECAUSE X
OF FIXED BOTH ENDS AND THUS CAUSE THE DAMAGE EARLIER THAN USUAL,IN THIS CONNECTION,CARRY OUT
PIPING SO THAT THE TUBE BECOMES PERPENDICULAR TO THE DIRECTION OF VIBRATION AS MUCH AS POSSIBLE.

-— -—

VIBRATING

BODY O

( VIBRATING
5 BODY X

2) ATTACH THE TUBE TO A POINT WHERE PRESSURE FLUCTUATION IS SMALL. BECAUSE THE BELLOWS IS NOT VERY STRONG AGAINST
PRESSURE FLUCTUATION. ATTACH THIS TUBE AT A POSITION AWAY FROM A VALVE
IN ORDER TO AVOID PULSATING PRESSURE AND IMPACT PRESSURE AS MUCH AS POSSIBLE.

3)BE SURE TO SET UP AN ANCHOR. UNLESS THE OPPOSITE SIDE OF A VIBRATING BODY IS FIXED,THIS TUBE NOT ONLY TRANSMITS
VIBRATION TO THE PIPING WITHOUT ABSORBING THE VIBRATION TO THE PIPING WITHOUT ABSORBING THE VIBRATION BUT ALSO
ACTUALLY ACTS AS A SPRING TO AMPLIFY THE VIBRATION, CAUSING THE DAMAGE EARLIER THAN UAUAL. FOR THAT REASON,
ATTACH THIS TUBE AT THE POSITION AS NEAR AS POSSIBLE TO A VIBRATING BODY,AND BE SURE TO SET UP A FIXED POINT
(AN ANCHOR) AT THE POSITION NEAREST TO THE TUBE ON THE OPPOSITE SIDE OF A VIBRATING BODY.

=
ANCHO

4)D0 NOT USE THIS TUBE TO SUPPORT ANY WEIGHTY THING. THOUGH THIS TUBE HAS BEEN DESIGNED TO HAVE
A STRENGTH TO WITHSTAND THE PIPE INTERNAL PRESSURE BUT NOT DESIGNED
TO SUPPORT A DEVICE AND OTHER EXTERNAL FORCE,SUPPORT
AN EXTERNAL FORCE BY USING A HANGAR AT THE PIPING NEAR THE TUBE.




Y4-00008-41392 (2/2)

3. DIMENSION FOR FITTING

1) FITTING OF FLEXIBLE TUBE FOR EXHAUST GAS IS TO BE SET WITHIN Omm~+4.0mm OF LENGTH OF AXIS, LESS THAN
1.0 nn OFFSET OF AXIS FOR DRAWING DIMENSIONS.

2) FITTING OF FLEXIBLE TUBE FOR LUBRICATION OIL.COOLING WATER,FUEL OIL AND MIST ARE TO BE SET WITHIN
-2.0mm ~ +3.0mm, OF LENGTH OF AX1S, LESS THAN 2.0 mm OFFSET OF AXSIS FOR DRAWING DIMENSIONS.

ALSO PARALLEL DEGREE OF BEFORE AND BEHIND PIPE FLANGE OF FLEXIBLE TUBE [S TO BE CARRIED OUT ACCORDING TO
THE NEXT TABLE.

—

1

|

FLANGE SIZE | PARALLEL DEGREE L1-L2
15A~50A less than 2mm

65A~100A less than 3mm
k_—__ 125A~150A less than 4mm

PIPE FLANGE IS TO BE ROTATED AND SET SO THAT DIMENSION
BETWEEN FLANGES OF OFFSET SIDE BECOMES SHORT.
( OPPSITE WAY [S IMPOSSIBLE )

tE§§j¥u than 2nn

—
N

ength:-2~+3mm

3) IF FITTING ARENGEMENTS OF 1) AND 2) ARE DIFFICULT TO KEEP, MAKE THE PIECE WITH PRESCRIBED DIMENSION
AND SET,CHANGE TO FLEXIBLE TUBE AFTER THAT.

=

1
=

JVL CHANGE TO FLEXIBLE TUBE AFTER SETTING BY PIECE ( SHORT STEEL TUBE )

—
IZ%%?ZZ%%%ZZ%'




M901

4-412HOLES (M10 BOLT)

A5 120
PRESSURE GAUGE a0 40
BRAYT
& // FUEL CUP
o]
i o
(¢p]
<
780
A 7 -
JZ N ~
NOZZLE L
< @
= JISS —t ¥ N KL
* 7 HANDLE T
BAVO 8 >
DETACHABLE TYPE
126
RLIWE ¢12x2t Po—LFa1—7
13 100 13 DRAIN TUBE 61221 VINYL TUBE
(39]
7 o —
mHAyITER
CAPACITY OF fFUEL CUP 0.32
) ol 3 EnE EEnE 0~500Kef/cm?
—1 - GAUGE SCALE 0~%0 MPa
5 2
- & HASS Ske
Y.
[¢2]
A-6 127 M1O0RLN) JS AN T A Y -

NOZZLE TESTER

VN -#HARA
YANMAR CO.,

LTD.

DWG .

No .

B4-00000-2122




1. SYSTEM DIAGRAM FOR HEAT BALANCE (MIXED COOLING SYSTEM)

F.W. LOW TEMP. Ti= 36 °C
FW. OUTLET TEMP. OF ENG. Tf3= 85 °C
L.O. INLET TEMP. OF ENG. t2= 65 °C
Ve \Y; Ti T2 LO T3
AR QLR
t t
FWw. Tf1 COOLER T2 T3 T4 Ve
PUMP ENGINE g}
2. CALCULATION
2-1. QUANTITY OF HEAT TRANSMISSION
TOLO: Q1 = 320 MJ/h
TO AIR: Q2. = 167 MJ/h
: Q2 440 MJ/h
TOFW: Q3 = 641 MJ/h
2-2. FW. SYSTEM
F.W. TEMP. DIFFERENCE BETWEEN AT = Q2, - 15 o
INLET & OUTLET OF AIR COOLER - V * Rf * Cf - :
F.W. OUTLET TEMP. OF AIR COOLER T2 = T1 + ATH = 315 °C
F.W. TEMP. DIFFERENCE BETWEEN AT2 = Q1 - 28 %
INLET & OUTLET OF L.O. COOLER V * Rf * Cf .
F.W. OUTLET TEMP. OF L.O. COOLER T3 = T2 + AT2 = 403 °C
F.W. TEMP. DIFFERENCE BETWEEN ATE2 = Q3 - 57 °%C
INLET & OUTLET OF ENGINE Vf * Rf * Cf :
F.W. INLET TEMP. OF ENGINE T2 = T3 - ATF = 793 °C
F.W. TEMP. DIFFERENCE BETWEEN ATH = Q2y - a9
INLET & OUTLET OF AIR COOLER - Vf % RF * Cf - :
F.W. INLET TEMP. OF AIR COOLER T = T2 - ATF = 754 °C
FW. CAPA. TO FW. COOLER Ve = V+ Q3+Q2, = 323 m
A GAPATO R © T Vam-Thxrixce | S0 m/h
FW. INLET TEMP. OF F.W. COOLER T4 = I3XVH Ucz *VeV) = 476 ¢
2-3. L.0. SYSTEM
L.O. TEMP. DIFFERENCE BETWEEN At = Q1 - 88 °C
INLET & OUTLET OF L.O. COOLER VI * Rl * Cl .
L.O. INLET TEMP. OF L.O. COOLER t1 = 2 + At = 738 °C
L.O. & F.W. MEAN TEMP. DIFFERENCE Atm = (£1-T2) - (£2-T3)  _ 302 °C
OF L.O. COOLER 2.3Log (t1-T2)/(t2-T3)) .
_ Q1 _ . .
COOLING AREA OF L.O. COOLER A = Atn ¥ K = 576 m < 870 m
V F.W. FLOW CAPA. FOR COOLER 270 m/h
Vf F.W. PUMP CAPA. FOR ENGINE 270 mi/h
Rf DENSITY OF F.W. 1000 kg/m®
Cf SPECIFIC HEAT OF F.W. 419 kJ/(kg-°C)
VI L.O PUMP CAPACITY 214 m¥/h
Rl DENSITY OF L.O. 900 kg/m’
Cl SPECIFIC HEAT OF L.O. 1.88 kJ/(kg-°C)
K OVERALL HEAT TRANSFER 1.84 MJ/(m*-°C-h)
COEFFICIENT OF L.O. COOLER
THE CALCULATION FOR HEAT BALANCE | DRAW. NO. | D3 - 46623 - 316A
MODEL : 6EY18AL DIESEL ENGINE ( 615 kW / 900 min™")

YANMAR CO, LTD.




g R x Y UK 8 5 A K R
THE REPORT FOR THE TORSIONAL VIBRATION

1. & #H B
Measuring Date : 26. Jun., 2009
2. B H = BRI UKREEDIRE
Torsiograph i Electric Torsiograph
3. B A fI B HELKBRBELEASHR
Measuring Point : Free End of Generator Shaft
4. 2 A & B X
Natural Freguency I Node : abt. 4710 con

5. RADNDETS 2SI ZDHE
Actual Dia. of the shaft At the Question:

HEKH : B
Generator Saft : _ 160  nmm
6. BRANIKARE _
The Max. Torsional Vibration Stress Diagranm :

(N/mn?)

Stress /0
b0 -6 =
i 5 =
il m =0
I 40 ” \ = I - 4f1/2
A 30 J i = "T\‘
LA\ - I
20 ' = -
VAREAN 5 S
10 A 1N
|| | AN | ~ L]
0 L |
700 800 900 1000 1100
BEEDERE Encine Speed (min')
7. DRODEREXRTBE
Barred Speed Range : 760 ~ 820 min

8. LEFHHBRSVBRRYURBEEEDDIEN
There is no problem in the torsional vibration of the shaft system
from the above mentioned measurement result

Designing Department Customer | GUANGZHOU HUANGPU SHIPBUILDING CO.,LTD.

Drawn By /4/ /f{éé Work No. R8-B08101

Checked By .. L Rute CCS S.Ne. | HPS3002

Aooroved BY | <2 o o | oss BEY18AL X 560 kW (TAIYOD)
YANMAR CO..,LTD. ( 615 kW / 900 min™" )

LARGE POWER PRODUCTS OPERATIONS DIVISION
DEVELOPMENT DEPT. ENGINEERING DEPT., MARINE GROUP|  Date  [10.Jul., 09| Draw. No. | T3-46623-2050




SPARE PARTS | PAGE 1
SHIP NO.
MODEL 6EY18AL DIESEL ENGINE (3) ENGS. 3002
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL |__PER SHIP PART NO. REMARKS
WORK-
ING SPARE
T MATN BEARING T D STZE [S10C 21 1114667302351
METAL ASSY. L.<mm> A40
D:190
e e T:60
VEVULLR LIV MASS - 1.4 ke
2 | THRUST METAL D T STZE | SPES 6 2 | 14662302370 FA
ASSY. [(om> 1 A40
D:225
N e T:5.0
AIARrNYH3 MASS - 0.34 ke
3 [ BOLT ASSY. (MAIN STZE | SCM435 42 2 [ C4660002070 WITH NOT
BEAR ING) - m) | s45¢ SETS | SETS
pe===ic——:}] [)254
e Lo e~ e T:-
915" 490K Whoh3 MASS 2.8 ke
4 [ SUCTION VALVE ] STZE | SUH37 36 2 [ C4660011470 WITH VA-
ASSY. S (mm) | FC200 SETS | SETS LVE SEAT
L:287 | quoy
= D38 | (assy.)
AEVAREPR MASS : 1.5 ke
5 | EXHAUST VALVE ) STZE | NCF80A 36 4 C4660011480 WITH VA=
ASSY. S (mm) | FC200 SETS | SETS LVE SEAT
L:287 | quoy
= 25 Laassy)
MAN 7793 MASS : 15 ke
(F{E29%) ' 0 e
6 [ PISTON PIN L STZE | SCM415 18 1] 14667322310. .
ASSY. (mm) | STKM11
—|o L:149
| ——— | e D:75
° ke s, LA T:_
LAty 993 MASS : 4.1 ke
7| NO.1 PISTON STZE | P221 18 11 14667322130. .
RING ¢D I-.(mm)
I D:180
. . - T:4.5
NO. 1 P
L b MASS:  0.125 ke
8 | NO.2 PISTON STZE | P111 18 T 14667322140. .
RING i (o
I D:180
] . - T7:4.0
N . \I\
0.2 £ ANAYY UASS. 01 ke
MFR ‘S NAME YANMAR CO.,LTD.
& ADDRESS HIGASHI-DORI NAGASU, AMAGASAK!, JAPAN.

W.NO. R8B08101 6EY18AL

T 1T (4

2009.01. 27



SPARE PARTS | PAGE 2

SHIP NO. 3002
MODEL 6EY18AL DIESEL ENGINE (3) ENGS.
BOX NO.
SUPPLY
N PER SHIP PART NO REMARKS
0 NAME SKETCH MATERIAL % )
ING SPARE
9 0IL RING WITH oo STZE | P111 18 1] 14667322180..3
COIL EXPANDER =y ™| P62
= clilo S D 180
UMIEAN V8" 4 T
Wy / MASS:  0.090 kg
10 | METAL FOR STZE | L10 18 1] 14667323120..3
PISTON PIN I I_.(Er;n‘rin) SPCE
- D:83
. . L T:-
L Akt 350 MASS: 0.43 kg
17 | CRANK PIN METAL N STZE | ATTX 18 1] 14667323380
ASSY. % o
\\/ D:153
—RLo s . T:-
U YUIaVIL) VU urbs. 033 ke
12 [ ROD BOLT. L STZE | SCN435 36 2 | 14667323220..3
(CONNECTING ROD e SR
' “V D43
. e T:-
myh & Wb MASS:  0.66 ke
13 | DELIVERY VALVE . STZE | ASSY. 18 1] 14667351380..3
ASSY. FOR F.0. L-(i"'z?)
INJECTION PUMP g@k D138
. R - T:
FO byayN y9h3 MASS - 0.2 ke
14 | PLUNGER ASSY. ] STZE | ASSY. 18 1] 14662351100..3
FOR FUEL L-({"I;"%
INJECTION PUMP aHT d D-109
T:-
FO 29k 7" 19
ARG MASS : 3.3 ke
VYRV
15 [ PLUNGER SPRING L STZE | SWOSCV 18 1[15167351170..3
FOR F.0. INJEC- =5 Lflm'z%
TION PUMP J ) 2l piee s
. T:._
FO 7/9%K 7" 39 <
RAGALIAL MASS : 0.22 kg
T3 % N2
16 | FUEL INJECTION o STZE | ASSY. 18 3 74662353100..3
VALVE ASSY. / L.<2m;n; SETS | SETS
N ?ESO
FO 7u74N U993 WASS 2 0 ké
MFR ‘S NAME YANMAR CO.,LTD.
& ADDRESS HIGASHI-DORI NAGASU, AMAGASAK I, JAPAN.

W.NO. R8B08101 GBEY18AL 8. #h(K 2009.01. 27




SPARE PARTS | PAGE 3
SHIP NO.
MODEL 6EY18AL DIESEL ENGINE (3) ENGS. 3002
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL |__PER SHIP PART NO. REMARKS
w?:g— SPARE
17 [F.0. INJECTION SCM435 18 1114667359230..D
PIPE
FO Ju9vhy
T8 | PACKING FOR SUS304 18 114664401340 A
CYLINDER HEAD
N5 NIV N IR MASS:  0.045 ke
19 [ PACKING FOR STZE | RUBBER 18 11 14667311602.. 3
INLET OF . T
CYLINDER HEAD - D-103
¢D .
T:14
N8 ayp )
105 F 26 N oty MASS:  0.023 ke
20 | GASKET FOR L STZE | SPCC 18 1(14667313210.. 3
EXHAUST OUTLET | L_qg; EGS
OF CLYINDER T o piig2 | ASSY.
HEAD | T°1.85
VDL AVINELTYE '. o
25 3308 3rob MASS:  0.01 kg
21 | PACKING FOR o0 SIZE | RUBBER 18 1114661301301 A
CYLINDER LINER L
! D:205
. .- o = T:6.6
N5 AT NI MASS:  0.005 kg
22 | PACKING FOR oo STZE | RUBBER 18 1114667301291 A
CYLINDER LINER ‘ L
3 T D:204
e L e s - T:6.6
N5 AT NI MASS:  0.029 ke
23 | 0-RING FOR .o SIZE | RUBBER 424321000500 J | TA-G50
HYDRAULIC JACK L
(HEAD BOLT — Do55 b
1795 494 (Ayh" BT S
0=’ MASS:  0.002 kg
24 | 0-RING FOR oo SIZE | RUBBER 424321000900 A | 1A-G30
HYDRAULIC JACK L
(HEAD BOLT " .56
1795 yo% (Ayh' BT oo T
ooy MASS:  0.003 kg

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.
HIGASHI-DORI NAGASU, AMAGASAK!, JAPAN.

W.NO. R8B08101 6EY18AL

B #M (K

2009.01. 27




SPARE PARTS PAGE 4
SHIP NO.
MODEL 6EY18AL DIESEL ENGINE (3) ENGS. 3002
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL |__PER SHIP PART NO. REMARKS
WORK~-
ING SPARE
25 | BACK-UP RING o0 STZE | RUBBER 4 [ 24375000500, .3 | T2-G50
FOR HYDRAULIC L.
JACK (HEAD BOLT . D 5t
. - T:1.25
179y v9¥ (Ayh BT )
N 99795 Uvh MASS:  0.001 kg
26 | BACK-UP RING o0 STZE | RUBBER 4 24375000900..3 | T2-G90
FOR HYDRAULIC ()
JACK (HEAD BOLT —— D.95
. . - T:1.25
1797 vy% (Ayp BT )
N 99797 Uvh MASS:  0.001 kg
27 | FLEXIBLE TUBE ] inzg PURCHA- 9 1[43720002310CC3 | W3, W4, W5
mm
EI i L: 500 SE
EI -—ts| D: 80
. J T:
VEFa-7 15A MASS ke
28 | FLEXIBLE TUBE L iIZE PURCHA- 3 1] 43720001191CC3 | F3
- mm,
i 41} Lo os00 SE
EI -—tS| D: 95
R H T:
¥F1-7 25A MASS: e
29 | FLEXIBLE TUBE L i|z$ PURCHA- 6 1] 43720001711CC3 | LT,L2
mm
| 41} L os00 SE
LI - 1 ES D: 120
. H H T:
EFa1-7 40A UASS : ke
30 | FLEXIBLE TUBE ) iIZf PURCHA- 3 1] 43720002361CC3 | MG
- mm) | SE
i L: 500
E%— sl p: 130
. T:
V3Fa1-7 50A MASS ke
31 | FLEXIBLE TUBE . iIZF PURCHA- 3 1] 43720002241CC3 | L8
— mm
| 41} L s0o SE
| 1S D: 155
- u T:
4F1-7 65A HASS : ke
32 | FLEXIBLE TUBE L iIZE PURCHA- 6 1]43720002251CC3 | W6, W7
- mm
i 41} L s00 SE
EI -—1tS| D: 180
. T:
iF1-7 80A MASS ke
MFR ‘S NAME YANMAR CO.,LTD.
& ADDRESS HIGASHI-DOR1 NAGASU, AMAGASAKI, JAPAN.
W.NO. R8B08101 6EY18AL Ey o YA (K 2009.01. 27



SPARE PARTS PAGE 5
SHIP NO.
MODEL _6EY18AL DIESEL ENGINE (3) ENGS. 3002
BOX NO.
SUPPLY
No NAME SKETCH MATER AL |__PER SHIP PART NO. REMARKS
WORK-
NG | SPARE
33 | FLEXIBLE TUBE L S(IZ)E PURCHA- 3 1143720002410CC3 | A2
, mm
_I I L: 500 SE
| I s D: 130
. H a T:
Jv¥F1-7 25A MASS - ke
34 | FLEXIBLE TUBE L S(IZ)E PURCHA- 3 1143720007860CC3 | A3
mm,
L: 300 SE
H=—r o 4
. T:
V3Fa1-7 ¢ 10 MASS - ke
SIZE
(mm)
L:
D:
T:
MASS: kg
SIZE
(mm)
L:
D:
T:
MASS: kg
SIZE
(mm)
L:
D:
T:
MASS: kg
SIZE
(mm)
L:
D:
T:
MASS: kg
SIZE
(mm)
L:
D:
T:
MASS: kg
SPARE PARTS BOX SIZE
(mm)
M L:
c D:
It N 3 T
MASS: kg
MFR ‘S NAME YANMAR CO.,LTD.
& ADDRESS HIGASHI-DOR| NAGASU, AMAGASAK!, JAPAN.
W.NO. R8B08101 6EY18AL . YK 2009.01. 27




C3-46623-0630

TOOLS 746623-92060 PAGE 1/8
MODEL : 6EY18 DIESEL ENGINE SHIP NO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT No. REMARKS
WORK-
ING SPARE
T [ HEXAGON WRENCH KEY STZE | SCM435 1 28150080000
FOR FUEL INJECTION 021? (mm)
PUMP ot L: 100
L D: 8
ARSI V0 MR T: -
NEEIN T MASS: 0.058 kg
2 | HEXAGON WRENCH KEY STZE | SCW435 T 28150060000
FOR FUEL INJECTION cﬂfﬁ (mm)
PUMP ol L: 90
. D: 6
PREEST V7" MR T: -
REEW T MASS: 0.029 kg
3 | HEXAGON WRENCH KEY STZE | SCM435 T 28150050000
FOR PRESSURE SWITCH cn% (mm)
o L: 80
L D: 5
J:T:jJM“)‘f'FEJ T: -
NAEEN T MASS: 0.018 kg
4 | HEXAGON WRENCH KEY STZE | SCNM435 1 28150040000
FOR PRESSURE SWITCH | cﬂ% (mm)
o L: 70
L D: 4
EAMyFH | T: -
AN T MASS: 0.010 kg
5 | SCREW DRIVER (0 - STZE |PURCHASE | 1 28130061000
° - (m)
L: 180
abt. L D: 6
r SO VIC) T: -
MASS:  0.07 kg
6 | SCREW DRIVER (+) - STZE | PURCHASE | 1 28140081000
e o (mm)
L: 220
abt. L D: 8
09 ) T -
MASS:  0.12 kg
7 | ADJUSTABLE ANGLE STZE | PURCHASE | 1 28120002000
WRENCH AM=——D> (mm)
S B: 205
tA-LoF -
200 | MASS:  0.33 kg
8 | THTCKNESS GAUGE STZE | SK5 T 28312300750
FOR SUCTION VALVE (mm)
L: 75
L D:12.5
REAREREZRE T: 0.3
MASS: 0.001 kg

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.

HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.

2007.3.15




C3-46623-0630

TOOLS 746623-92060 PAGE 2/8
MODEL : 6EY18 DIESEL ENGINE SHIP NO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT NO. REMARKS
WORK-~
ING SPARE
9 | THICKNESS GAUGE SIZE | SK5 i 14787392750
FOR EXHAUST VALVE L (mm)
L: 75
L D:12.5
FSFRMARRE T:0. 60
MASS: 0.001 kg
70 [ PLIERS FOR CIRCLIP STZE | PURCHASE | 1 28190000020
(ST2:FOR SHAFT) (imm)
L: 180
D: -
$-4y7° BT 4% :
(8A)
17 [PLIERS FOR CIRCLIP PURCHASE |1 28190000130
(RT3:FOR HOLE)
$-9Yy7° BT 54%
)
T2 [SETTING AND SS400 i 14667392900
EXTRACT ING TOOL FOR (mm) | S45C 2 26206120952 [M12x95 BOLT
PLUNGER GUIDE OF | ~L1®—®—®T | . 150 |s45¢C 1 26206120454 |M12x45 BOLT
FUEL INJECTION PUMP L D: -
PREE S v7° T: 32
T AN EBRR | MASS:  0.29 kg
T3 [ EXTRACTING TOOL FOR b STZE [ SS400 i 14667392030
PROTECTION RING | - (mm)
L: 90
D: 180
7 0FhYa T T 9
AR MASS: 1.0 kg
14 [SETTING AND SIZE | S40C i 14667392970
EXTRACTING PIN FOR | ——T (mm)
UPPER MAIN BEARING L:42.5
] =~ D: 30
TEHZ FERAS —< T:16.5
EBE Y MASS:  0.07 kg
75 [ EXTRACTING TOOL FOR SS400 2 14667392170 |TOOL A
MAIN BEARING CAP S45C 2 14667392120 |TOOL B
TEnS4ryT AR
16 | EXTRACTING TOOL FOR T STZE | SS400 i 14667392700 |NETAL CAP
MAIN BEARING CAP | : (mm) | S45C 2 26206100602 |M10x60 BOLT
= |: 275 | S45C 1 26206121554 |M12x155 BOLT
LL_ D: 163 | S40C 1 26706120002 |M12 NUT
FEiSyT SRR T: -
MASS: 2.3 ke

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.
HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.

2007.3.15




C3-46623-0630

TOOLS 746623-92060 PAGE 3/8
MODEL : 6EY18 DIESEL ENGINE SHIPNO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT No. REMARKS
WORK-
ING SPARE

T7 [SETTING TOOL FOR - STZE | STKM13A i 14662392140
PISTON I
£ AliEARER

T8 [SETTING AND S25C i 14667392350 [TOOL A
EXTRACTING TOOL FOR $S400 1 14667392360 |TOOL B
SUCTION AND EXHAUST S40C 1 26706120002 |M12 NUT
VALVE SPRING $S400 1 14161692330 |TOOL C

$30C 1 13965392340 |TOOL D
BHESAN SRR : .

79 [LAPPING TOOL FOR 5400 2 14667392710 | STOPPER
SUGT ION AND EXHAUST @ (mm) | SPCC 1 14667392720 |BODY
VALVE ¥ - L: 140 |S450C 4 26116060102 |M6x10 BOLT
14667392700 (+£48) @ = D: 84 |SPCC 4 22137060000 | M6 WASHER

T: 38 |S25C 1 26111161302 | M16x130 BOLT
BHSAEBAERE | MASS: 0.5 ke S40C 1 26712160002 |M16 NUT
S25C 1 26751160002 |M16 NUT

20 | LAPPING SPRING ] STZE | SWB i 14661392250

FOR SUCTION AND — (mm)

EXHAUST VALVE ) o L: 110
J * D:25.3
BESFELEA —2 T -
N3 MASS: 0.018 kg
21 | POWDER FOR STZE | PURCHASE | 1 28210000070
LAPPING TOOL ;F , (mm)
L: 26
- D: 58
EEERERN 9 - T: -
MASS: 0.070 kg
27 | OTL FEEDER STZE | PURCHASE | 1 28210000140
- [ (mm)
L: 181
L D: 51
Y T -
MASS:  0.02 kg
23 | OTL FEEDER L STZE | PURCHASE | 1 28270000130
(mm)
. L: 280
D: 240
bie: b T, -
MASS: 0.17 kg

24 [ SLIDING T HANDLE L STZE | PURCHASE | 1 14261392870

FOR SOCKET T (mm)

= L: 500

D: 60

Yy b F @ T: -
33457 400" T vkl MASS:  1.26 kg

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.

HIGASHI-DOR| NAGASU, AMAGASAKI, JAPAN.

2007.3.15




C3-46623-0630

TOOLS 746623-92060 PAGE 4/8
MODEL : 6EY18 DIESEL ENGINE SHIP N,
BOX NO.
SUPPLY
NAME SKETCH MATERIAL | PER SHIP | papT No. REMARKS
WORK-
ING SPARE
95 | SOCKET
2- 5
L [m]
S| ZE (mm) MASS
Yy b L: D: T:  (ke)
24 | 55 330 19.1 0.20|PURCHASE | 1 42111001850
36 | 58 51.0 19.1 0.30|PURCHASE | 1 42112002740
26 | SOCKET FOR o - STZE | SCM435 i 14667392260
TIGHTENING OF FUEL @/— ; (mm)
INJECTION VALVE -5 L 70
L D: 48
BRRTEST S ER A R T:19.1
Yy b MASS: 0.5 kg
27 [BOX SPANNER FOR STZE [ SCW435 i 14667392850 |
CONNECT NG ROD BOLT (mm) | S45C 1 13965392770 |HEXAGON SCREW
(A @3*--% L: 130
— D: 46
SEEER W T: -

Kot 32 | MASS: 1.1 ke

28 | DISASSEMBLY TOOL i STZE | S45C T 14667392250
FOR NOZZLE SLEEVE | | (mm)
lﬂi_ L L: 175
o D: 48
I V-7 EERE A T: -
MASS: 2.4 kg
29 | EXTENSTON BAR L STZE | PURCHASE T 42112002930
FOR SOCKET WRENCH (mm)
4 ] L: 200
Iy = D 37
by NvFH s T:19.1
I)ATIYIUN - MASS : 0.8 kg
30 | TORQUE WRENCH FOR ] STZE | PURCHASE T 15263392251
FUEL INJECTION VALVE | | (mm)
%- L: 320
D -
PR IE ST 5 T: -
MALYF MASS: 0.6 kg v
31 | EXTENSTON BAR FOR STZE | PURCHASE T 14667392790
FUEL INJECTION VALVE L op (mm)
L: 150
PR IES 5 T: -
I)RTIYAIN - MASS: 0.4 kg
MFR ‘S NAME YANMAR CO., LTD.

& ADDRESS HIGASHI-DORI_NAGASU, AMAGASAKI, JAPAN.
: 2007.3.15




C3-46623-0630

TOOLS 746623-92060 PAGE 5/8
MODEL : 6EY18 DIESEL ENGINE SHIPNO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT Np. REWMARKS
WORK-
ING SPARE
32 | SOCKET FOR FUEL SIZE | PURCHASE | 1 14261392740
INJECTION VALVE L _#D (mm)
@ L: 27
(O D23 1
PREEST RV b T: -
17 | MASS: 0.1 kg
33 | OFFSET WRENCH STZE | S55C i 28160170190
(mm)
ebt. L 1 L: 255
D: -
A = T: -
17x19 | MASS:  0.26 kg
34 | DOUBLE ENDED
SPANNER
sbi. L
mOan + SIZE: (mm)  MASS: (kg) |
10x13 L: 130 0. 06 S45C 1 28110100130
17x19 180 0.20 S45C 1 28110170190
20x24 218 0.23 S450C 1 28110220240
27x30 267 0.49 S450 1 28110270300
32x36 305 0.55 S45C 1 28110320360
41x46 378 1.00 S45C 1 28110410460
35 | SINGLE ENDED STZE [ PURCHASE | 1 14667392270
SPANNER FOR (mm)
ADJUSTING OF FUEL ﬁ L: 360
INJECTION VALVE D: -
PR AR AR T: -
EOan + 41 MASS:  0.85 kg
36 | DISASSEMBLY AND N STZE | SCW435 i 14667392560
REASSEMBLY BOX (mm) | S45C
SPANNER FOR FUEL ] L: 350
INJECTION PUMP | D: 14
PREESTR V7 2R T: 55
IR vy + MASS: 0.54 kg
37 | DISASSENBLY AND N STZE | SCW435 T 14667392570
REASSEMBLY BOX (mm) | S45C
SPANNER FOR FUEL g L: 350
INJECTION PUMP | D: 14
PREIEST V7" R T: 55
LA vhRAN T MASS: 0.54 kg
38 [STNGLE ENDED STZE [ S45C i 13860392510
SPANNER — (mm)
L: 216
ebt. L D: -
BFOAN T T: -
24 | MASS: 0.25 kg

MFR ‘S NAME
& ADDRESS

YANMAR CO., LTD.

HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.

2007.3. 15




C3-46623-0630

TOOLS 746623-92060 PAGE 6/8
MODEL : 6EY18 DIESEL ENGINE SHIP NO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT NO. REMARKS
WORK-
ING SPARE
39 | EXTRACTING TOOL FOR STZE | SS400 i 14667392010 |RENOVER
CYLINDER LINER (A) mﬁ: (mm) (LINER UPPER
Lo 82
I_—I _._ [)j 348
YIvA 54t A T: 50
Q) MASS : 5.8 kg
40 | EXTRACTING TOOL FOR STZE [ SS400 i 14666392020 |RENOVER
CYLINDERLINER B) | [ —o—Tlal (mm) (LINER LOWER
|L L: 204
————T  D: 44
S8 SR R I T: 44
® MASS:  2.82 kg
7 | EXTRACTING TOOLFOR | #48.6 416,36 | oGP 2 13965302040 |DISTANGE PIEE
CYLINDER LINER (C) ~ Eﬁ;“’ S40C 2 26732240002 |M24 NUT
- A= | s40c 1 26772240002 |M24 NUT
SPCC 1 22137240000 |M24 WASHER
ooy spmmme | st 244
© [Tl =~
MASS : 1.1 kg
47 | EXTRACTING TOOL FOR STZE [ S25C i 13765592030 |REMOVER BOLT
CYLINDER LINER (D) ° (mm)
= L: 750
L D: M24
SUVE° 54t AR T: -
) MASS:  3.29 kg
43 | SETTING TOOL FOR : STZE [ SS400 3 14667392950
UPPER MAIN BEARING | [| (mm)
In L: 210
D: 42
TEZ FEA T 4L 10 22
EARE MASS: 0.6 ke v
44 [LTFTING TOOL FOR oD STZE [ SS400 2 26610120002
PISTONORAIRCOOLER | (mm)
E _'\4 L: 73
2 T D: B0
b A2 aHnEm T: M12
BERE MASS:  0.10 kg
45 [LTFTING TOOL FOR 1 STZE | SS400 i 14667392310
CYL INDER HEAD (A) (=B L= (mm) | SS400 1 26620160002 |M16 EYENUT
© L: 213 |S45¢C 1 26116160452 |M16x45 BOLT
o D172
YYvh ayh B ERE T: 50
(A) MASS : 3.2 kg
46 | LTFTING TOOL FOR D STZE | SS400 2 14667392320
CYL INDER HEAD (B) (mm)
= L: 125
L D: 16
Yvh Avk B ERE T: -
(B) MASS: 0.2 kg

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.

HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.

2007.3.15




C3-46623-0630
TOOLS 746623-92060, 746623-92150 PAGE 7/8
MODEL : 6EY18 DIESEL ENGINE SHIP NO.
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT No. REMARKS
WORK~
ING SPARE
47 | PRIMING TOOL FOR L SIZE | 55400 i 14662392920 |TOOL A
FUEL INJECT ION PUMP E (mm) | SS400 1 14662392930 |TOOL C
14662392910 (1148) A —F L: 400 |SS400 2 14161692941 |TOOL B
S=""V  D:50.3 | PURCHASE | | 14161692950 |RING
PARE ST V7" BB T: 45
7 5435 AR MASS: 0.7 Kg
48 | TIGHTENING TOOL SIZE | S45C 1 14667392751
FOR COOL ING WATER @ (mm)
PUMP IMPELLER 3 L:37.5
e
AHIKE V7" T: -
1o TR MASS: 0.5 kg
49 | EXTRACTING TOOL SIZE | SS400 1 14667392340 |ATTACHED 10
FOR FUEL INJECTION | Ee=t=1 | (mm) SUPPORT OF
VALVE (A) 2 L L 173 ROCKER ARM
! — D: 172
PREESTFRE T: 50
) MASS: 2.7 kg
50 | EXTRACTING TOOL SIZE | S45C 1 14667392330 |BOLT
FOR FUEL INJECT ION L (mm) | S40C 1 26732160002 |M16 NUT
VALVE (B) @ L: 203
- D: M16
PSSR A T: -
(B) MASS:  0.35 kg
51| T HANDLE FOR b STZE | SS400 1 15360592360
INDICATOR COCK - (mm)
Nl L: 150
D: 120
4)&“@-9JV7FE T: -
Trob b MASS:  0.22 kg
52 | BOX SPANNER HANDLE | - SIZE | S45C 1 13808792760
FOR CONNECTINGROD | =y ® (mm)
BOLT (B) ) - L:1400
L D: 30
EHEEN VAE T: 2 LOOSE SUPPLY
£ 99RAN FAUE W (B) | MASS: 7.6 kg BRABES
53 | TURNING BAR FOR | - STZE | SS400 T 13760092910
FLYWHEEL 'ﬁj; e (mm)
- L:1000
L D: 28
AR SEER-IUH N - T: 26 LOOSE SUPPLY
MASS:  4.78 kg BRAES
54 | OIL PAN FOR 1 SIZE | SPCC 1 14662392360
LUB. OIL FILTER (mm) | S45C 2 26206080122 |M8x12 BOLT
_ kﬂ L: 240
D: 220
58 = LB R T: -
-yt MASS : 0.7 ke

MFR ‘'S NAME

& ADDRESS

YANMAR CO., LTD.
HIGASHI-DOR| NAGASU, AMAGASAKI!, JAPAN

2008. 10. 30




C3-46623-0630

TOOLS 746623-92060 PAGE 8/8
MODEL : 6EY18 DIESEL ENGINE SHIP-NO.
BOX NO.
SUPPLY
NAME SKETCH MATERIAL | PER SHIP | papT No. REMARKS
WORK-
ING SPARE
TOOL BOX A STZE [ PURCHASE | 1 42112007297
(mm)
= L: 800
a D: 450
BEFE T: 360
MASS : 37 ke
MFR ‘S NAME YANMAR GO.,LTD.
& ADDRESS HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.

2007.3.15




SPECIAL TOOLS PAGE 1
HIP NO.
MODEL G6EY18AL DIESEL ENGINE (3) ENGS. SHIPNO 3002
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL |__PER SHIP PART NO. REMARKS
WORK-
ING SPARE
T SETTING TOOL $D STZE | S45C 1 14667492050. . 3
FOR STEM SEAL (mm) | §25¢C
_ L:141
~ D:30
e e . ﬂ 1 T:
AThY-WY9Z1939% MASS - .12 ke
2 | NOZZLE TESTER T ) STZE | STS410 1 74161693110
ASSY. L-(A"'g"ﬁ $40C SET
S Dim (ASSY.)
e y T:260
PSR HASS- 8.0 ke
3 [ INDICATOR T STZE | PURCHA- 1 14767393753. . 3
(TYPE 25MPA) I (mm) | SE
L:120
e - D:71.2
. T:133
$419979% , N
4 | DEFLECTION L STZE | PURCHA- 1 42111000040. .3
GAUGE . (mm) | SE
. L:98
] My D:32
el ps ke o T:46.5
TN MASS:  0.48 ke
5 | MIRROR FOR DEF- L STZE | PURCHA- 1 42111001420..3
LECTION GAUGE ﬁ (nm) | SE
3 L:690
o gff“
%ZW/M 73 MASS:  1.05 ke
6 | INSIDE MICROME- L S(IZ)E PURCHA- 1 42111001980..3
" mm
TER Ez ; L:200 SE
o D:-
. A T:-
LY 7 —
17348 {onr-4 HASS 0.3 kg
7 [ ATTACHMENT FOR L STZE | SPCC i 42111003990..3
INSIDE MICROME- | | = (mm)
TER L:425
CROREI D:30
. .. @99 ®f Jo T:32.3
N8 341 1454 HASS OVM )
§4994F 59" 199 : &
8 | BLOWER CLEANING S(IZ)E ASSY. 1 15360292900. .3
TOOL FOR mm
=T L:1140
TURBOCHARGER .
s T:
7 nntyy 39Y9F MASS - 15 ke
MFR ‘S NAME YANMAR CO., LTD.
& ADDRESS HIGASHI-DOR! NAGASU, AMAGASAKI, JAPAN.
W.NO. R8B08101 6EY18AL B HM (K 2009.01. 27




SPECIAL TOOLS | PAGE 2
MODEL 6EY18AL DIESEL ENGINE (3) ENGS. SHIPNO. 3002
BOX NO.
SUPPLY
No NAME SKETCH MATERIAL |_PER SHIP PART NO. REMARKS
WORK-
. ING SPARE
9 [ HEXAGON WRENCH SIZE | ASSY. 1 14667392980..3 | D:6.3
KEY FOR L_@m> D:2.4 D:7.9
AIR STARTER T i D:3.2 D:9.5
. D : 4 7 D:11.2
I738-539 o D:12.7
TR SR $ MASS : 0.5 ke
10 | ETHYLENE GLYCOL = SIZE | PURCHA- 3 41650003380..3 | FOR
. L_(_mm) SE SEAL POT
D D:-
IFVY Y3 "
MASS: 1.4 kg
STZE
(mm)
L:
D:
T:
MASS: ke
STZE
(mm)
L:
D:
T:
MASS: kg
STZE
(mm)
L:
D:
T:
MASS: kg
STZE
(mm)
L:
D:
T:
MASS : kg
STZE
(mm)
L:
D:
T:
MASS : kg
STZE
(mm)
L:
D:
T:
MASS : kg
MFR ‘S NAME YANMAR CO.,LTD.
& ADDRESS HIGASHI-DORI NAGASU, AMAGASAKI, JAPAN.
W.NO. R8B08101 G6EY18AL B M (K 2009.01. 27




C3-46673-0451

TOOLS 746673-92112 PAGE 1/2
MODEL : 6N18, 6-8N21 DIESEL ENGINE SHIP NO.
(FOR HYDRAULIC PUMP) FOX TG
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT NO. REMARKS
WORK-
ING SPARE
T [HYDRAULIC PUMP L STZE | PURCHASE | 1 14667392200
} (mm)
L: 590
o D: 165
MESR V7 4 T: -
MASS : 7 kg
2 | HOSE FOR STZE | PURCHASE | 1 15362592760
HYDRAULIC PUMP L (mm)
Al L1:3000
- D -
GAES v7° BT A2 T -
| MASS: 4.6 kg
3 | PRESSURE GAUGE PURCHASE | 1 15362592801
EHE
4 | COUPLER PURCHASE | 4 15362502770
TAhy7" 7 :
MASS:  0.12 kg
5 | GAUGE DUMPER L STZE | PURCHASE | 1 15360592481
(mm)
.| L 54
- D:33.5
=55 - T: -
MASS : 0.4 kg
6 | JOINT FOR 3 SIZE | PURCHASE | 1 14667392210
PRESSURE GAUGE . (im)
L: 71
- D: 71
EASRARITEE T: -
MASS: 0.7 kg
7 [ BRANCH . . STZE | S45C 1 14667392220
. (mm)
D: 50
7 3vF - : T: 40
MASS : 0.7 kg
8 | ELBOW , STZE | PURCHASE | 2 15160592740
A (mm)
21T L: 28
Mo D: 48
HINE T. -
MASS:  0.12 kg

MFR ‘S NAME

& ADDRESS

YANMAR CO., LTD.
HIGASHI-DOR| NAGASU, AMAGASAK I, JAPAN.

2006. 3. 20




C3-46673-0451

TOOLS 746673-92112 PAGE 2/2
MODEL : 6N18, 6-8N21 DIESEL ENGINE SHIP NO.
(FOR HYDRAULIC PUMP) SOK G,
SUPPLY
No NAME SKETCH MATERIAL | PER SHIP | paRT NO. REMARKS
WORK-
ING SPARE
9 [FOSE FOR STZE | PURCHASE | 4 15362592750
HYDRAUL IC PUMP L (mm)
5=l L:1000
D: -
SER v7" BT b2 T: -
MASS : 3.0 ke
10 [ SEAL TAPE STZE | PURCHASE | 1 14667392190
(mm)
L: -
D: -
Y-07-7" T: -
MASS: - kg

MFR ‘S NAME
& ADDRESS

YANMAR CO., LTD.

HIGASHI-DOR! NAGASU, AMAGASAKI, JAPAN.

2006. 3. 20




C3-46673-0461

TOOLS 746673-92132 PAGE 1/1
MODEL : 6N18 DIESEL ENGINE SHIP NO.
(FOR HYDRAULIC JACK) BOX 0.
SUPPLY
No NAME SKETCH MATERIAL L PERSHIP | paRT N, REMARKS
WORK-
ING SPARE
T [ HYDRAULTC JACK FOR — SIZE | ASSY ] 14667392613
CYLINDER HEAD BOLT, . | (mm)
MAIN BEARING GAP BOLT , L: 85
T 1 = D:117.4
TEZH097" WA = T: -
MEY 13 MASS:  3.56 kg
2 | DISTANCE PTECE FOR ] STZE [ S45C 1 14667392481
HYDRAULIC JACK, o (mm)
CYLINDER HEAD BOLT, L: 70
MAIN BEARING GAP BOLT r_@— D: 75
Y v+ FARIEE T: -
(N5 Ay R E b, MASS: 1.0 kg
FER397"H W)
3 | COUPLER ) STZE | PURCHASE | 4 15362592780
(mm)
=[] L: 59
“THT=| D:30.5
AAhy7" - T: -
MASS:  0.12 kg
4| TURNTNG HANDLE i STZE | SWP-B 1 14667392510
° (mm)
- L: 100
L D: 4.5
B=Z95 nob b T: -

MASS:  0.01 kg

MFR ‘S NAME YANMAR CO., LTD.
& ADDRESS HIGASHI-DOR| NAGASU. AMAGASAKI. JAPAN.

2006. 3. 20




C3-00000-8630(1/2)

N36—18M—-0021

SPARES PAGE 1
SHIP NO.
For MET18SRC x 1Set ( )
BOX NO.
SUPPLY
PER SHIP |DRAWING
NO. NAME SKETCH MATERIAL REMARKS
Work' 8
Junit. |SPARE|NO.[ART)  (Ka)
$353.9 A
<o}
S
O Ring :
¢ 3.
[ LEAN Rubber | 1 | 1 | |308| 0.013
7 (4D) %
©
M
z
$199.3 4
©
S
O Ring
i LAAN rubber | 1| 1 | L 72 0.007
’ _ (4D) "
[€o)
I\f)
Z
€]
$95.6 |
| O
o)
3| © Ring 63.1 i
Oy — Rubber 1 1 N 562 0.002
7 (4D> o
I
©
M
[€0)
$60.6 I
1Q]
S
4 O Ring ¢3.1 |
Ous e Rubber 1 1 5 373 0.001
7 (4D) o
I
©
M
1 il
] ©
5 Gasket o O|
] n| ¥ SPCC 1 1T | [309] 0.06
HATw b __‘g_@ PL%
t o
Pf)
z
MFR'S NAME NAGASAKI SHIPYARD & MACHINERY WORKS.
&ADDRESS MITSUBISHI HEAVY INDUSTRIES,LTD

2008.11.13




N36—18M—0021

SPARES C3-00000—-8630(2/2) B AGE >
SHIP NO.
For MET18SRC x 1Set ( )
BOX NO.
SUPPLY
PER SHIP [DRAWING
NO. NAME SKETCH MATERIAL REMARKS
Work' |
Junit |SPARE[NO.PART) (K@)

1 il

M

3 N

6 Gasket A c|>
| SPCC N

52 5l g 11| fss7] o

= M

I

- (o]

<

z

12.2 ‘I\'

_ 6.1 Hard ©
Spring Washer o Steel 9—|

/ W on E g - Wire 41 4 |8[3231 0.001

ﬁ_

M6 (SWRH62) |

e @]

©
MFR’S NAME NAGASAKI SHIPYARD & MACHINERY WORKS.

&ADDRESS MITSUBISHI HEAVY INDUSTRIES,LTD

2008.11.13




N36—18M—0005
TOOLS C3-00000-8600(1/2) PAGE 1
SHIP No.
Exhaust—Gas Turbocharger MET1BSRC ()
BOX No.
SUPPLY
DRAWING
No. NAME SKETCH MATERIALS PER SHIP - REMARKS
WORK-| No. PART  (Ka)
ING No.
(o))
M
(@}
Hex. Bolt Rolled 9
AR (SS400) T
s
=z
0
S
Starting Bolt
for Draw—out tube| | Rroed 7
= N
2 M10%50 o Steel T |1-23|¢| 014
SlkER 66 (SS400) ]
BLERIE Q
=
ﬁ.
(@]
o
10
Locking Box Cg{bﬁn &
3 _ ee —
Ow Y JdRv o2 (S45C) L T-43 >OI‘ 1.40
©
m
=z
8 3
. 2
Puller 0 = Rolled o~
4 o\ B Steel 1 |1-45/2| o.11
SlkER O (SS400) |
0 9
=z
M
o
lled 3
Slinging Device Rolle &
5 Steel 1 |T-76| 8| 1.66
PhER (SS400) i
z
MFR'S NAME NAGASAKI SHIPYARD & MACHINERY WORKS.
&ADDRESS MITSUBISHI HEAVY INDUSTRIES,LTD




N36—18M—0005

&ADDRESS

MITSUBISHI HEAVY INDUSTRIES,LTD

TOOLS C3-00000-8600(2/2) PAGE 2
SHIP No.
Exhaust—Gas Turbocharger MET18SRC (D]
BOX No.
SUPPLY
DRAWING
Mo. NAME SKETCH MATERIALS PER SHIP REMARKS
WORK— ART Ka)
ING No. FU¥ ¢
<
!
d-
o
Starting Bolt Rolled o
6 - Steel 2 [T-121] 2
71N - 0.184
#LR) (SS400) g
&
M
=
MFR’S NAME NAGASAK| SHIPYARD & MACHINERY WORKS.




C3-00000-8861 (1/1)

pate DEC. 22 ‘08

SHIPBUILDER DRAWN D pmn g0
~

SHIP NO. cnscxw

P18-10-001

MODEL TITLE
SPARE PARTS FOR LO PRIMING PUMP
GV-43P (N) 4 (5)m/h X 0.15MPa X 1.5kW X 1750min?
QTY. /1SHIP WEIGHT
. E SKETCH-SIZE MATE
NO NAM HS RIAL WORK |SPARE| ONE |TOTAL REMARKS
of o
o <
1 J0IL SEAL Sy & NBR 1 1 0,016 — TC204011
|11
<
AL <
2 |0 RING g NBR 1 1 0.003| — G-35
3.1
<
<
il N
3 [0 RING — NBR 1 1 0,005 — G-125
-
3.1
—
SAFETY VALVE t-
4 SPRING >~ SWPA 1 1 0,07 _

TOTALMASS 0,094 kg

MﬁnEE IMne. (46130-058781)

(46130-060350)



SPARE PARTS C3-00000-8891(1/1)

AUTOMATIC BACK-FLUSHING FILTER

MODEL : 6.46 DN50

P%;P JPJB DRAWING
NO. NAME SKETCH MATERIAL REMARKS
EQUIP|SPARE] NO. |POS.
v |
1 O-RING d’}? (':} _C.} NBR 1 1 | z113241| 60 | 3035184
_ $190.1
N P
Vv |
2 O-RING "’f"\“ G2 =G NBR 1 1 | z113241| 61 | 3040109
_ $1583 |
P
v |
3 O-RING ¢—3§3 _G _('} NBR 2 2 | z113241| 62 | 3040108
$1488 |
7”7 |
v |
A~ —
4 O-RING ¢31_:53 {2 (O er 1 1 | z113241| 65 | 3031743
_ $535
T~
v 1
5 O-RING ‘”f,‘i” mG 2 er 1 | 1 [z113241| 66 | 3040115
_ $314
P
¢%m — I 1360014
6 FILTER CANDLE POLYESTER| 19 | 1 |z113241| 7 with
|/ 320 \l POS#63
T~ ”~

Bollfilter Japan Ltd.

Toroa Kobe Bldg. 7F, Hachiman—dori, Chuo—ku, Kobe 651-0085
Tel : +81-78-242-8550, Fax : +81-78-242-8515




£3-00000-4031(1/2)

' KIT_NO. IR
SPARES 8934—705 NEW PAGE 1/2
FOR PSG ( CAST CASE ) SHIE
WOODWARD GOVERNOR Sox 0.
STANDARD SPARE PARTS No.
No. NAME SKETCH MATERIAL SUP,PLY MANUAL RNEF- REMARKS
'78 ﬁ:‘T spaRe| No- 0
- L SlZE(mm)
GASKET l - *Zl— L:120 |Pulp
1 é D: 89 Ru&bber 1 11 | 37017| 64| 40419
> “ J T. 0.8
HAowv b /| W:0.01Kg
SIZE(mm)
PIN L~ L: 25.7
2 e E — D115 | steel | 1 |1 |37017| 54 | 40793
— T: 1.9
| W:0.01Kg
5 SIZE(mm)
RING L:
3| 2rowaoz ?; 5513?; Steel | 1 | 1 | 37017| 38 | 190141
uoJ T  W:0.01Kg
SIZE(mm)
4 SNAP RING D '61 13g
N - 1o St
2w TSI o eel | 1 |1 |37017| 11 | 190186
T W:0.0%Kg
SIZE(mm)
SNAP RING D '; ey »
T  W:0.01Kg
SIZE(mm)
D L:
5 XVASHER t@—jﬂ: D: 22.2 | Copper | 2 2 | 37017 | 17 |186492
v ¥~ T: 0.8
T W:0.07Kag
SEAL - L SIZE(mm) |
— L: 954
)b T: 1.8
—t W:0.01Kg
SIZE(mm)
_ — L: 19.1
8 leﬁ' CS:I;TER I )1_; D: 2.4 Steel | 1 | 1 | 37017293 [1001-845
y 7K T:
W:0.01Kg

Jon. Original,,.....




C3-00000-4031(2/2)

KIT NO. LTR

SPARES |8934-705 NEW PAGE 2/2
FOR PSG ( CAST CASE ) SHIP
WOODWARD GOVERNOR o
STANDARD SPARE PARTS No. |
No, NAME SKETCH maTERIAL[SUP PLY [ MANUAL| REF. |RevarKcs
,‘[{JO,?,'%’EPARE No. .

SIZE(mm)

. —L- L: 25.4
9 PIN CO_ITER l ‘-‘—li D: 2.4 Steel 2 2 | 37017 | 308 |1001-847

Hy 5d—-KEY T T
W:0.01Kg
SIZE(mm)
PACKING D L:
T D 45
10| swxysg T 1g |Rubber| 1 11 |37017| & |1355-029
W:0.01Kg , ‘

_ SIZE(mm)
L Steel
SEAL-OIL
11 N D: 14.4 & 2 |1 2 | 37017 | 48 |182729
AAIVS—)b T: 4.1 | Rubber

—|T~ W:0.01Kg

SIZE(mm)
BEARING D T L
12 . —*— D: 15.5 | Steel 1 |1 |37017| 39 |5303—007
X7YU>9 Sz T: 7.2
T W:0.01Kg

Jon. Original ...
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