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12K80MC-GI-S Chiba Plant

12K80MC-GI-S

Fuels (Main/Pilot):

July 1994:

Bore: 800 mm
Stroke: 2300 mm
Output: 40 MW

M: Natural gas
P: Marine diesel oil

 Start of 
commercial operation

L/5155-0.2/0600
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The ME-GI Engine
Hydraulic Oil Loop

3331200.2004.02.05                          (3000/OG)

Fuel 10 bar Hydraulic
cylinder unit

Alpha lubri cator

Servo oil
return to sump

Fine aut. filter

Piston cooling 
+ bearings

From sum p

Main lube
pump

Safety and 
accumul ator
block

EL. driven 
hydraulic pumps

Engine-driven
hydraulic pumps

Servo oil

Fuel oil pressure
booster Exhaust valve actuator

Cyl.  1 Cyl.  2 Cyl.  3 Cyl.  4 Cyl.  5 Cyl.  6CCUCCU CCU CCU CCU CCU

200 bar

ELFI /ELGI/ELVA

Gas 250 bar
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MAN B&W Two-Stroke Dual Fuel
Low Speed Diesel, Fuel Type Mode
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Fuel Gas

Fuel

Gas

Fuel

100% load

Fuel  100%

100% load

100% load

Fuel  100%

Fuel  100%

Fuel-oil-only mode "Minimum fuel" mode

"Specified gas" mode

Pilot o il

Pilot o il
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Exhaust receiver
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Cylinder cover with gas valves
Large-volume accumulator

Gas supply piping

HCU with
ELGI valve

New modified parts

The ME-GI Engines
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The ME-GI Engine

General arrangement of double wall piping system for gas

L/3233-9.0/0193

•  High pressure pipe from  gas compressor

•  M ain gas valve

•  M ain venting valve

•  M ain gas pipe (doubl e pi pe)

5. M ain venting pipe (doubl e pi pe)

6. Inert gas valve in m ain gas pipe

7. Suction fan

8. Fl ow cont rol

9. HC sensors in double wall pipes

10.HC sensors in engine room

     (opti onal)
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The ME-GI Engine

3331201.2004.02.05                       (3000/OG)

The system provides:
Pressure, timing, rate shaping, 
main, pre- & post-injection 

200 bar hydraulic oil.
Common with
exhaust valve actuator

Low pressure fuel supply

Fuel return

Position sensor

Measuring and
limiting device.
Pressure booster
(800-900 bar)

Injection

ELFI valve

ELGI valve

Gas

800

600

400

200

0
0 5 10 15 20 30 3525 40 45

Bar abs

Pilot oil pressure

Control oil pressure

Deg. CA
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ME-GI Schematic

3332123.2005.01.18          (2100/KEA)
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The ME-GI Engine

Gas injection valve

L/3244-7.0/0193

Cylinder cover

Gas inlet

Gas spindle

Seal oil
Control oil

Connection to the 
ventilated pipe system

Sealing oil inlet

Control oil inlet
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ME-GI Engine

Pilot oil and
gas injection valves

L/3712-1.0/0593
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The ME-GI Engine

Gas piping system:
Branching

L/3230-3.0/0193
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Typical HP fuel gas compressor

3332151.2005.01.24          (2100/KEA)

< 14 >

MAN B&W Diesel

© MAN B&W Diesel 

NG Operation State Model

3332122.2005.01.18          (2100/KEA)

Start o f auxiliary
equipment

Start o f fuel
gas supply

Running on
fuel  gas

Safe condition

Stop to safe
conditionPurg ing

Safe condition/
purged system
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ME-GI Control
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On Bridge

In Engine C ontr ol Room

In Engine R oom/
On Engine

E CU  A

E IC U  A E IC U  B

E CU  B

A DM I N IS TR AT I O N PC
B AC K- U P FO R  M O P

B RI D GE  PA NE L

LO C AL  O P ER AT I O N
P AN EL  -  LO P

E CR  PA NE L

C RA N KS HA FT
P OS I TI O N
S EN SO R  -  M SA

C CU
C yli nd er  1

C CU
C yli nd er  n

A LS

SAV
Cyl inder  n

H CU
Cyl inder  n

A LS

SAV
Cyl inder  1

H CU
Cyl inder  1

M A IN  OP ER A TI O N
P AN EL  -  M O P

Cyl inder  1 Cyl inder  n

G C CU
C yli nd er  1 - 6

G C CU
C yli nd er  7 - 12

ELG I
Cyl inder  1≤n≤ 6

ELG I
Cyl inder  7≤ n≤12

PU
M

P
 3

PU
M

P
 2

M M M

PU
M

P
 1

Fi
lte

r

P
U

M
P 

1
M

P
U

M
P 

2
M

H PS

A UX IL IA R Y
B LO WER  1

A UX IL IA R Y
B LO WER  2

A CU  1 A CU  3A CU  2

G AC U  1

I ner t
gas

Se ali ng
oi lFA N

G AC U  2

10 Am p
Si ppl y

G M O P

G EC U G SS U  1

1- 6  cy l.

G SS U  2

7- 1 2 cyl.

G C SU  1 G C SU  2

P M I
( on -l in e)

P M I
( on -l in e)

5- 8  cy l.1- 4  cy l.

ECU - Engine Control  Unit
EICU - Engine In terface Contro l  U ni t
ACU - Auxi l iary Control  UnitCCU - Cy linder Contro l  Uni t
HPS - Hy draulic  Power Supply
SAV - Starting Ai r Valv e
CPS - Cranks haft Pos ition Sens ors
ALS - Alpha Lubric ator Sys tem
M OP - M ain O peration PanelLOP - Loc al Operation Panel

GC SU - Gas  C yl inder Safety  Unit per 4  cy linder
GSSU - Gas  Sy stem Safety  Unit per 6  cy linder
GEC U - Gas  Engine Contro l Uni t
GM OP - Gas  M ain Operation Panel
GAC U - Gas  Aux il iary  Contro l Uni t
GC CU - Gas  C yl inder C ontrol  Unit  per 6  cy linder

M E -  Con tro l GI - Con tro l

G C SU  3

P M I
( on -l in e)

9- 1 2 cyl.

H ar dw ir e  i nt er f ace
w it h M E

M E

G I

A ngl e En code r s

A ngl e En code r s +  M SA  =  T ach o syst em

T SA  A /B
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Gas Pipe System Calculations

3331192/20040204                   (3000/OG)

LNG CARRIER
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Gas Pipe System Calculations
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34

2

1
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Gas Pipe System Calculations

3331195.2004.02.04                   (3000/OG)

1

2
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Pressure Variation in the Gas pipe at
the Fuel Valve and the Accumulator

3331152.2004.02.02          (3300/OG)

3

4

4
2

3

2
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Twin Engine Configuration
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Clutcher

Shaft locking 
device
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Propeller Performance
on Twin-Screw Vessel

3330167.2003.04.23                   (2160/PZS)

P ro p el ler  pe rf orm an ce  on  t wi n- scre w  v ess el

2 5%

5 0%

7 5%

1 00 %

1 25 %

5 0% 6 0% 7 0% 8 0% 9 0% 1 00 % 1 10 %
Speed

Loa d

Eng ine Load 
diagram Two  pro pellers

 in operation

Hea vier run nin g, when 
only one prope ller is 

 in operation
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ME-GI Engine
Gas Supply System for LNG
Carriers

3331785.2005.01.06                   (2100/RSL)

65%

65%

65%

65%

65% 65%

65%

natural BOG

LNG 
Tank

LP.
 + comp.

LP. 
+ comp.

HP comp. ME-GI

GCU

Redundant gas supply system comprising:

2 x Low Pressure compressors.

1 x gas combustion unit GCU

1 x High Pressure piston compressor.

Add up with 35 % HFO
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ME-GI Engine
Gas Supply System for LNG
Carriers

100%

65%

65%

65%

95% 100%

30% 
forced BOG

+65% 
natural BOG

LNG 
Tank

LP.
 + comp.

LP. 
+ comp.

HP comp. ME-GI

3332091.2005.01.06          (2100/RSL)

GCU

Redundant gas supply system comprising:

2 x Low Pressure compressors

1 x gas combustion unit GCU

1 x High Pressure piston compressor

5% pilot oil
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LNG Carriers
Configuration for ME-C/ME-GI

3332094.2005.01.07                    (3300/PDP)

Alternative 3

Gas

HFO

BOG

LNG tanks
Compressor

Reliquefaction

Clutcher

Shaft locking 
device

ME-GI

ME-GI
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Combustibles Consumed

3330409.2005.05.19                       (3000/OG)

Combustibles Consumed and
Annual Emissions for the Solutions Compared

0

4000

8000

12000

16000

20000

t/year

Steam Turbine Two-stroke

Exhaust Emission
CO2 (x10)

NOx 

SOx

Two-stroke w ith SCR

HFO

as ME-GI
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Sensitivity of Energy  Price
ME-GI or Reliquefaction vs. Steam
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Forced Evaporation as add-up

Steam vs. Reliq.

F.O.

Dies el
HFO+RELIQ

FBO
+

NBO

Steam  gas only
FBO+NBO

FBO
+

NBO
NBO

F.O.

Steam gas  only
FBO+NBO

Dies el
ME-G I

Steam vs. ME-GI
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( 1994 -20 01)

Japa n 
( 1994 -20 01)
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Sensitivity of Energy  Price
ME-GI or Reliquefaction vs. Steam
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HFO as add-up

Steam vs. Reliq.

F.O.

NBO F.O.

Dies el
HFO+RELIQ

Steam
Fuel+NBO

F.O.

NBO NBO

F.O.

Steam
Fuel+NBO

Dies el
ME-G I

Steam vs. ME-GI

0, 0

1, 0

2, 0

3, 0

4, 0

5, 0

6, 0

50 % 75 % 10 0% 12 5% 15 0% 17 5%

LN G /H FO  Pr ic e
[ HF O:  150 $/ t ] 

A dvant age i n oper at io n 
by D ies el E ngi nes 

M il l.  $/ year

EU  &  U SA
( 1994 -20 01)

Japa n 
( 1994 -20 01)

0, 0
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5, 0
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( 1994 -20 01)
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First 6K80MC-C on Testbed at HHM
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