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New MAN B & W 7K60MC-S 14 MW 50Hz Diesel Reciprocating Engine and Generator
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The Owner Will Accept Any Reasonable Offer

New Price EURO 9 Million

Location UK.

Three major components included :
Reciprocating Engine

Engine Type: 





MAN B & W 7K60MC-S 

Speed:






Low-speed 150 rpm 

Type:






Two-stroke, single-acting, 








turbocharged, non-reversible Diesel 







engine;










Built by HCP under license from 







MAN Diesel A/S, 









Copenhagen, Denmark

Cylinder Configuration: 



In-line type

Number of Cylinders:

 


7

Bore






600mm


Stroke






1740mm


Speed (50Hz)





150rpm


Frequency:


 


50 Hz 

Max Cont Rating (MCR)::



13,860 kW

DFME Generator

Power: 





13,440/16,800 kW/kVa

Rated Voltage: 




11 kV
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Turbo Charger

TCS Compound 

Maximum Continuous Rating 


(MCR)

In Site Conditions




13860kW


Mean Effective Pressure (MEP)


16.1bar


Mean Piston Velocity (MPV)
m/s


 8.7

Overload capacity




An occasional overload of 10% can be 








sustained for 1 hour within interval of 








minimum 12 hours

Heat Rate at MCR

In Design Ambient Conditions. 

With 5% tolerance




7275 kJ/kWhm

Fuel Consumption:




692 GPH


This corresponds to 49,5% efficiency of the engine


Specific Lube Oil Consumption
--
--

a/ Cylinder Lube Oil Consumption


0.8-1.4 g / kWh


b/ System Lube Oil Consumption


0.8-1.3 kg / h




Lower values are statistically for the well-maintained engine after some time in operation

Service Life of 7K60MC-S Engine

The estimated service life of 7K60MC-S engines is greater than 30 years. 

This information is supported by the statistical materials, concerning low-speed, 2-stroke engines of MAN B&W type.

Availability

The annual Availability is the ratio of 8,760 hours in one year less the hours of planned and unplanned stoppages (down time) divided by 8,760 hours.The annual Availability of 7K60MC-S engine is very high. When properly maintained and operated. it can reach 97% or greater.
Subject to correct maintenance and operation, a guarantee for an annual Availability of 95% can be offered.
To attain this high Availability, the following has been included within the scheme: a.
Redundancy in auxiliary equipment

All the pumps servicing the engine are provided with a stand-by Unit.

In case of failure of any pump servicing the engine, the stand-by pump automatically takes over the duty ofthe pump which failed.
Generally, no one single item of mechanical or electrical equipment will stop the engine.
h.
Sufficient stock of spare parts at Site
Such stock of spare parts is included in the scope of supply. c.
Properly qualified personnel for operating and maintenance
This is the responsibility of the operator, Blug-ng, and it is suggested that a maintenance agreement be considered between Blue-ng and a competent Engine Maintenance Company, such as FICP or MAN Primeserve.
Compound Turbo Charger (TCS)

Each Diesel Engine will be equipped with TCS (MAN TCS-PTG Unit). This will be use a proportion (nominally 20%) of the engine exhaust flow to drive an asynchronous generator. It will be installed in parallel with the main engine turbo charger and located at engine interim platform level
This increases the electrical output of the combined unit, without consuming additional fuel, and so increases the overall efficiency of the "joint Engine/TCS Unit" (by nominally 4%).
The TCS package comprises a power turbine, gearbox, coupling and asynchronous generator. All are mounted on a common bedplate.

The TCS management system enables flexible operation during different operating sequences and modes.

TCS including Asynchronous Generator Principal Data

Guaranteed power output MCR

570kWe


110% MCR output



630 kW


Frequency




50Hz


Power factor




0.86


Rated voltage




400V


Rated  generator speed


1512 rpm


Nominal power turbine speed


35,033 rpm

Generator

Diesel Engine Generator

Generator Manufacturer


DOLMEL DFME Dolno§14ska Fabryka 







Maszyn Elektrycznych Sp. z o.o., Wroclaw, Poland.

Generator Type



Synchronous generator, horizontal design, 







suitable for direct, rigid coupling with 7K60MC-S 






engine. 

Execution of generator will meet the 

requirements of EEC and EN. 

GYD40-16.8-11/50

Power
KW/kVA



13440 / 16800

Rated Voltage (+ I - 5%)


11kV

Electric current frequency (+ / —2%)
50Hz


Rated Stator Current



882A


Duty





Continuous S 1

Rated speed




150rpm


Runaway speed



180rpm


Number of poles



40

Efficiency (According to IEC)


96.1% 







96.5% 







97.0 %
 

Power Factor = 



0.8 100% load 75% load 50% load



Power factor ( Lagging)


0.8

Stator insulation



Class F
Guiding List of Necessary Capacities of Auxiliary Systems for the 7K60MC-S engine at 110% MCR

Project

Cooling System: Two-Stage (HT-LT) Radiator cooling system as below:

Engine Jacket 



110 

Math
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70'C
85 'C

Jacket Water Cooler
87 'C
1st stage Air Cooler (WHR)

1960 kW
3065 kW

Jacket Water (Treated Fresh Water). 

High Temperature (HT) Circuit

121 'C
x

Heat
x °C

available

5025 kW x m3/1-I 3a)
x C

HT Radiator Cooler 

5025 kW

— 65 •C

Reference Ambient Conditions:
unit
Max.
Design
Min.








35
25
15

Air temperature at blower inlet:
°C

1000
1000
1000

Pressure at blower inlet:

mbar

36
23
16

Scavenge air coolant temperature:
'C


Engine Rating (with TCS):


Engine power at 100% MCR and 150 rpm (50Hz.)



13860 kW

TCS power at 100% MCR:






605 kW

Engine equipped with MAN B&W high efficiency turbocharger(s)
unit
Capacity:
P [bar]

Pumps:
Note:




Fuel oil circulation pump





1)
m'/h
7,3
6,0

Fuel oil supply pump






1)
niNh
3,4
4.0

High temperature system flow





m'/h
77
4,5

Low Temperature Circuit (FW in LT radiator cooler) Quantity:

rri/h
189
2,5

Main lub. oil pump
2)






ml/h
335
4,3
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	Reference Ambient Conditions:
unit
	Max.
Design
Min.
35
25
15

1000
1000
1000
36
23
16

	Air temperature at blower inlet:
°C
Pressure at blower inlet:
mbar
Scavenge air coolant temperature:
'C
	

	Engine Rating (with TCS):
	

	Engine power at 100% MCR and 150 rpm (50Hz.)
	13860 kW

	TCS power at 100% MCR:
605 kW

	Engine equipped with MAN B&W high efficiency turbocharger(s)
	unit
	Capacity:
	P [bar]

	Pumps:
Note:
	
	
	

	Fuel oil circulation pump
1)
	m'/h
	7,3
	6,0

	Fuel oil supply pump
1)
	niNh
	3,4
	4.0

	High temperature system flow
	m'/h
	77
	4,5

	Low Temperature Circuit (FW in LT radiator cooler) Quantity:
	rri/h
	189
	2,5

	Main lub. oil pump
2)
	ml/h
	335
	4,3


LSPSIA15/0994(CspLtst-110)
MAN Diesel
200S-11-2.
Expected Engine Performance


7K60MC-S
	With TCS.
	Maximum 
Ambient 
Conditions
	Design 
Ambient 
Conditions
	Minimum 
Ambient 
Conditions

	

	Nominal rating
	kWm
	13860
	13860
	13860

	Revolutions (50 Hz.)
	rpm
	150
	150
	150

	Stroke
	mm
	1740
	1740
	1740

	Bore
	mm
	600
	600
	600

	Swept Volume
	1
	492
	492
	492

	MEP
	bar
	16,1
	16,1
	16,1

	MPV
	m/s
	8,7
	8,7
	8,7

	110 % Load
	
	

	Power at engine flange
	kWm
	15250
	15250
	15250

	TCS power
	kWm
	705
	695
	705

	Total Power
	kWm
	15955
	15945
	15955

	Heat Rate
	kJ/kWh
	7200
	7130
	7080

	Exhaust gas amount
	kg/h
	111400
	113800
	117700

	exhaust gas temperature
	"C
	327
	308
	289

	Cyl lub.oil cons
	g/kWh
	0.8 - 1.4

.
	0.8 - 1.4
	0.8 - 1.4

	100 % Load (MCR)
	
	

	Power at engine flange
	kWm
	13860
	13860
	13860

	TCS power
	kWm
	610
	605
	610

	Total Power
	kWm
	14470
	14465
	14470

	Heat Rate
	kJ/kWh
	7030
	6970
	6920

	Exhaust gas amount
	kg/h
	103400
	105600
	109200

	exhaust gas temperature
	°C
	313
	294
	275

	Cyl lub.oil cons
	g/kWh
	0.8 - 1.4
	0.8 - 1.4
	0.8 - 1.4

	75 % Load
	
	

	Power at engine flange
	kWm
	10400
	10400
	10400

	TCS power
	kWm
	375
	370
	375

	Total Power
	kWm
	10775
	10770
	10775

	Heat Rate
	kJ/kWh
	7020
	6950
	6900

	Exhaust gas amount
	kg/h
	83100
	84900
	87800

	exhaust gas temperature
	°C
	302
	283
	264

	Cyl lub.oil cons
	g/kWh
	0.8 - 1.4
	0.8 - 1.4
	0.8 - 1.4

	50 % Load
	
	

	Power at engine flange
	kWm
	6930
	6930
	6930

	TCS power
	kWm
	165
	160
	165

	Total Power
	kWm
	7095
	7090
	7095

	Heat Rate
	kJ/kWh
	7260
	7190
	7150

	Exhaust gas amount
	kg/h
	59100
	60400
	62500

	exhaust gas temperature
	°C
	324
	304
	285

	Cyl lub.oil cons
	g/kWh
	0.8 - 1.4
	0.8 - 1.4
	0.8 - 1.4

	These expected engine performance data are based on the DESIGN ambient conditions

	below, the use of variable timing (vit) fuel pumps and refer to the engine flange.

	Tolerance on MCR heat rate is ±5 %

	The output from the TCS may change according to actual maker data

	Air temperature at blower inlet:
	°C
	35
	25
	15

	Air pressure ar blower inlet
	mbar
	1000
	1000
	1000

	Scavenge air coolant temperature:
	'C
	36
	23
	16

	
	
	
	
	


Engine Type and Description 

Main Technical Data of 7K60MC-S Engine

	Engine Manufacturer
	-
	H.CEGIELSKI-POZNAN S.A. (HCP)

	Engine Type
	-
	MAN B&W 7K60MC-S 
Low-speed, two-stroke, single acting, 
turbocharged, non-reversible Diesel 
engine 
Built by HCP under licence from 
MAN Diesel A/S, Copenhagen, 
Denmark

	Cylinder Configuration
	-
	In-Line Type

	Number of Cylinders
	-
	7

	Bore
	mm
	600

	Stroke
	mm
	1740

	Speed (50Hz)
	rpm
	150
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	Maximum Continuous Rating (MCR)
In Site Conditions
	kW„,
	13860

	Mean Effective Pressure (MEP)
	bar
	16.1

	Mean Piston Velocity (MPV)
	m/s
	8.7

	Overload capacity
	
	An occasional overload of 10% can be 
sustained for 1 hour within interval of 
minimum 12 hours

	Heat Rate at MCR

In Design Ambient Conditions. With 5% tolerance
See Note I
	kJ/kWhm
	7275

This corresponds to 49,5% efficiency of the engine

	See Item 4.2 of this Appendix A.
	
	

	Revision B.1.
	
	

	Specific Lube Oil Consumption
	--
	--

	a/ Cylinder Lube Oil Consumption
	g / kWh
	0.8
-
1.4

	b/ System Lube Oil Consumption
	kg / h
	0.8
-
1.3

	
	
	Note to a + b

Lower values are statistically for the well-maintained engine after some time in operation


Service Life of 7K60MC-S Engine

The estimated service life of 7K60MC-S engines is greater than 30 years. This information is supported by the statistical materials, concerning low-speed, 2-stroke engines of MAN B&W type.
Availability

The annual Availability is the ratio of 8,760 hours in one year less the hours of planned and unplanned stoppages (down time) divided by 8,760 hours.
	
	


The annual Availability of 7K60MC-S engine is very high. When properly maintained and operated. it can reach 97% or greater.
Subject to correct maintenance and operation, a guarantee for an annual Availability of 95% can be offered.
To attain this high Availability, the following has been included within the scheme: a.
Redundancy in auxiliary equipment

All the pumps servicing the engine are provided with a stand-by Unit.

In case of failure of any pump servicing the engine, the stand-by pump automatically takes over the duty ofthe pump which failed.
Generally, no one single item of mechanical or electrical equipment will stop the engine.
h.
Sufficient stock of spare parts at Site
Such stock of spare parts is included in the scope of supply. c.
Properly qualified personnel for operating and maintenance
This is the responsibility of the operator, Blug-ng, and it is suggested that a maintenance agreement be considered between Blue-ng and a competent Engine Maintenance Company, such as FICP or MAN Primeserve.
Compound Turbo Charger (TCS)

Each Diesel Engine will be equipped with TCS (MAN TCS-PTG Unit). This will be use a proportion (nominally 20%) of the engine exhaust flow to drive an asynchronous generator. It will be installed in parallel with the main engine turbo charger and located at engine interim platform level
This increases the electrical output of the combined unit, without consuming additional fuel, and so increases the overall efficiency of the "joint Engine/TCS Unit" (by nominally 4%).
The TCS package comprises a power turbine, gearbox, coupling and asynchronous generator. All are mounted on a common bedplate.

The TCS management system enables flexible operation during different operating sequences and modes.

TCS including Asynchronous Generator Principal Data

	
	
	

	Guaranteed power output MCR
	570kWe
	

	110% MCR output
	630 kW
	

	Frequency
	50Hz
	

	Power factor
	0.86
	

	Rated voltage
	400V
	

	Rated  generator speed
	1512 rpm
	

	Nominal power turbine speed
	35,033 rpm
	


Generator

Diesel Engine Generator

	Generator Manufacturer
	
	DOLMEL

DFME

Dolno§14ska Fabryka Maszyn

Elektrycznych Sp. z o.o., Wroclaw,

Poland.

	Generator Type
	
	Synchronous generator, 
horizontal design, suitable for direct, 
rigid coupling with 7K60MC-S engine. 
Execution of generator will meet the 
requirements of EEC and EN. 
GYD40-16.8-11/50

	
	
	

	Power
	KW/kVA
	13440 / 16800

	
	
	

	Rated Voltage (+ I - 5%)
	kV
	11

	Electric current frequency (+ / —2%)
	Hz
	50

	Rated Stator Current
	A
	882

	Duty
	S 1
	Continuous

	Rated speed
	rpm
	150

	Runaway speed
	rpm
	180

	Number of poles
	
	40

	Efficiency (According to IEC)
	% 
% 
%
	97.0 
96.5 
96.1

	Power Factor = 0.8
	
	

	100% load 75% load 50% load
	
	

	Power factor ( Lagging)
	
	0.8

	Stator insulation
	
	Class F



	Rotor insulation
	
	Class F

	Degree of protection According to EN60034-5
	
	Machine - 1P44 
Terminal Box - IP 54

	Excitation
	
	Static thyristor excitation

	
	
	

	Short Circuit ratio ( Saturated)
	
	0.91

	
	
	

	Phase connection
	
	SW

	
	
	

	No. of bearings Sleeve bearings.
Lubricated from engine Lube Oil System
	
	2

	Reactances:
	Xd Xq Xd' Xd" X, Xi,

Tdo' 
Td, 
Td..
	130% 83% 37% 22% 22% I2%
6.0 s 
1.7 s 
0.055 s

	Direct-axis Synchronous Quadrature-axis Synchronous Direct-axis Transient
Direct-axis Sub-transient Negative Phase-Sequence Zero-phase — Sequence
Direct-Axis Time Constants
	
	

	Transient Open-Circuit Transient Short-Circuit Sub-Transient Short-Circuit
	
	


Compound Turbo Charger (TCS)

Each Diesel Engine will be equipped with TCS (MAN TCS-PTG Unit). This will be use a proportion (nominally 20%) of the engine exhaust flow to drive an asynchronous generator. It will be installed in parallel with the main engine turbo charger and located at engine interim platform level
This increases the electrical output of the combined unit, without consuming additional fuel, and so increases the overall efficiency of the "joint Engine/TCS Unit" (by nominally 4%).
The TCS package comprises a power turbine, gearbox, coupling and asynchronous generator. All are mounted on a common bedplate.

The TCS management system enables flexible operation during different operating sequences and modes.

	
	

	
	


MAN B&W

Guiding List of Necessary Capacities of Auxiliary Systems for the 7K60MC-S engine at 110% MCR
Project

Cooling System: Two-Stage (HT-LT) Radiator cooling system as below:

Engine Jacket 110 math
70'C
85 'C
Jacket Water Cooler
87 'C
1st stage Air Cooler (WHR)
1960 kW
3065 kW
Jacket Water (Treated Fresh Water). 
High Temperature (HT) Circuit

121 'C
x
Heat
x °C

available

5025 kW x m3/1-I 3a)
x C
HT Radiator Cooler 
5025 kW
— 65 •C


	Reference Ambient Conditions:
unit
	Max.
Design
Min.
35
25
15

1000
1000
1000
36
23
16

	Air temperature at blower inlet:
°C
Pressure at blower inlet:
mbar
Scavenge air coolant temperature:
'C
	

	Engine Rating (with TCS):
	

	Engine power at 100% MCR and 150 rpm (50Hz.)
	13860 kW

	TCS power at 100% MCR:
605 kW

	Engine equipped with MAN B&W high efficiency turbocharger(s)
	unit
	Capacity:
	P [bar]

	Pumps:
Note:
	
	
	

	Fuel oil circulation pump
1)
	m'/h
	7,3
	6,0

	Fuel oil supply pump
1)
	niNh
	3,4
	4.0

	High temperature system flow
	m'/h
	77
	4,5

	Low Temperature Circuit (FW in LT radiator cooler) Quantity:
	rri/h
	189
	2,5

	Main lub. oil pump
2)
	ml/h
	335
	4,3


LSPSIA15/0994(CspLtst-110)
MAN Diesel
200S-11-2.1
	
	


MAN B&W
c4.1Ac,
71(60MC-S

	Two-Stage (HT-LT) Radiator cooling system (idx 3)
	unit
	Capacity:
	dP max

	Coolers:
	
	
	[bar]

	Scavenge air cooler:
	
	
	

	Heat Dissipation 1st stage (WHR element): 3)
	kW
	3065
	

	Fresh water qyantity 1st stage
	m31h
	77
	0.5

	Heat Dissipation, 2nd stage 4)
	kW
	1625
	

	Fresh Water Quantity 2nd stage:
	m'/h
	29
	

	Main Lub. oil cooler:
	
	
	

	Heat dissipation
	appr. kW
	1240
	

	Lub. oil quantity
	WM
	335
	0,5

	Fresh water quantity
	m3/11
	160
	0,2

	Jacket water cooler
	
	
	

	Heat dissipation
	appr. kW
	1960
	

	Fresh water quantity (HT)
	Win
	77
	0.2

	Engine Jacket
	
	
	

	Heat dissipation
	kW
	1960
	

	Jacket water quantity
	m3/h
	110
	0.2

	Heat Rejection (HT/LT Radiator Cooler{s)):
	
	
	

	Heat Dissipation by HT Radiator(s) 3):
	kW
	5025
	

	Fresh Water Quantity:
	Win
	29
	

	Heat Dissipation by LT Radiator(s)
	kW
	2865
	

	Fresh Water Quantity:
	Win
	189
	

	Heater of engine fuel oil:
	
	
	

	700 cSt at 50 "C to be heated from 100 °C to 150 °C:
	
	
	

	Heat consumption:
	kW
	190
	

	
	Tol.

	Exhaust Gas Data:
	
	
	Amount:

	Gas Amount at 294 °C (and 100% MCR - Design cond.)
	kg/h
	105600
	+/- 5%

	Max Exhaust gas flow (occurs at 110 %MCR @ Min cond.)
	kg/11
	117700
	Temp.

	
	
	
	:4+ 15 °C

	Air consumption of Engine:
	
	
	

	Air cons. at 25 °C, 1000 mbar and 100% MCR (Design cond.)
	kg/s
	28,8
	

	Max Air cons. (occurs at 110 %MCR © Min cond.)
	kg/s
	32,1
	

	Starting air System, 30 bar
	
	
	

	Receiver capacity, 4 starts
	m3
	8
	

	Compressor capacity
	m3/h
	240
	


LSPSAIS/099-if C'apList-110)
MAN Diesel
2008-11-21


WHR system

Project:.
MAN B&W 7K60MC-S , 13860 KW at 100% MCR
Cooling System: Two-Stage (HT-LT) Radiator cooling system as below:

Engine Jacket

110 m'1
70 °C
80-85 °C
Jacket Water Cooler
85 °C
1st stage Air Cooler (WHR)
1780 kW
2785 kW
Jacket Water (Treated Fresh Water), 
High Temperature (HT) Circuit


x m'/h

Heat
x °C 
available
4565 kW x m3/h 35)
x `C
- 65 °C

HT Radiator Cooler 
4565 kW
- 65 °C


	29 m3/11
	
	67 °C
	

	
	2nd stage Air Cooler
	
	

	23 °C
	1475 kW
	
	

	
	
	
	175 m'/h

	Low Temperature (LT)
	
	

	
	
	

	
	
	36 'C

	Circuit

II
	

	
	
	

	146 m3/h
	
	30 °C
	

	
	Main LO cooler
	
	

	23 °C
	1130 kW
	

	LO: 335 in3/h
	
	45 'C


LSMAM0994MIM
2008-11-21
Exhaust Gas Emissions

Based on MAN's Guiding Biofuel Specification N°3070575-2 the exhaust gas emissions are as follow:
	At MCR
	
	Wet
	Dry

	H2O
	%
	5.8
	0

	CO2
	%
	4.8
	4,4

	N2
	iyo
	75
	70

	02
	%
	13.4
	15

	CO
	ppm
	75
	70

	NO
	ppm
	1325
	1240

	HC
	ppm
	50
	47

	SO,
	ppm
	4
	4

	PM
	mg/Nm'
	80
	75


SO, according to a sulphur content of 0.02% in the fuel (EPA 6A) PM according to EPA IA
NO, according to ISO 8178

Spares and Special Tools

Included within the scope of supply for each engine are the following: 1 x Set of spare parts
Composed of:

I set of spare parts as per the rules of the International Classification Societies. I set of additional spare parts as per the recommendations of MAN Diesel A/S.
1 set of wearing spare parts as per the recommendations of MAN Diesel A/S, valid for the first 16.000 service hours.
1 x Set of special tools. 
As per specification of MAN Diesel A/S

Guarantees Performance Values Used for Calculations Electrical Output
The Electrical Output at the Generator Terminals, including the terminals of TCS, at site design conditions, at power factor = 0.8, with 0% tolerance will be guaranteed at 100% load, as the value 13.970kWc.
The Heat Rate at the Generator Terminals

The Heat Rate at the Generator terminals, including the terminals of TCS, assuming 100% load, of each Generating Set. at power factor 0.8, will be guaranteed, with 5% tolerance, for Design Ambient Conditions, which are:
Outside Air Temperature
- 20°C
Air Temperature at Blower Inlet
- 25°C
Air Pressure at Blower inlet
-
1.000mbar
Scavenge Air Coolant Temperature
23°C

This guaranteed Heat Rate at the Generator terminals at the above ambient conditions, is 7.220kJ/kWhe with 5% tolerance will be measured during the Acceptance Tests of the respective
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