Future in the making
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MAN Energy Solutions

_.,__apphcatlons, turbochargers gnd.propellers, gas anc
- steam turbines, compressors‘and chemical t reacors.

Our marine systems expertise is focused on emission
reduction, complete propulsion packages, electrical
propulsion, dual-fuel, LNG, and digitized services.

In the competitive field of liquefied natural gas shipping,
with its fluctuating fuel prices, we offer cost-effective
propulsion systems that comply with all emissions
legislation and meet strict safety requirements.
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MAN Energy Solutions




The concept of dual-fuel engines is not
a new one. Until recently these engines
were designed to satisfy market
demand to utilize excess natural gas as
a supplemental fuel. Now, there’s a
growing need for engines using natural
gas to reduce environmental impact
alongside the economic benefits.
Meeting the challenge of more
eco-friendly energy systems, without
compromising on their reliability and
cost-effectiveness, requires a new way
of thinking.

MAN has risen to the occasion with
proven two-stroke main engines and
and four-stroke GenSet engines. Each
one is designed to comply with all
modern emissions legislation, up to and
including Tier lll. A greater part of the

world’s shipping vessels are powered
by MAN Energy Solutions. We
recognize that every step we take to
make our engines more efficient can
have a measurable effect on both
environment and your bottom line.






When you choose an MAN dual-fuel
engine, you choose a power solution
that meets or exceeds the strict
requirements that vessels operate
under when sailing in environmentally
sensitive regions. The L23/30DF and
L28/32DF are based on proven classic
GenSet designs: L23/30H and L28/32H,
recognized worldwide as reliable
HFO-aux. engines, easy to operate and
maintain.

A legacy of efficiency

The L23/30H and L28/32H GenSets
are some of the world’s most popular
marine engines, more than 16,000 are
in service today. The L23/30DF and
L28/32DF are a variant of the legendary
reliability and availability of their
predecessors. Maintenance is simple,
spare parts are easy to obtain, and time
between overhaul (TBO) extends up to
36,000 hours. All this has a positive
effect on your fleet expenditure.

Retrofitting: the economical option

With the popularity of the L23/30H and
L28/32H GenSets, it’s natural that both
engines come as a retrofit option.
Update your vessels with dual fuel,
spending minimal time in dry dock, and
return them to peak operating
performance and peak earning
potential quickly.
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Exceptional
In every way

L23/30DF and L28/32DF
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Impressive power output

- From 625 kW to 1,890 kW
- 110% MCR in both fuel or gas mode

Full compliance with IMO regulation

Tested in gas mode without any after-treatment equipment:
- Tier Ill for L23/30DF
- Tier Ill for L28/32DF

Completely reliable

L23/30DF and L28/32DF are variants of the world’s most popular marine
engines, L23/30H and L28/32H.

- 16,000 units in active service

- Spare parts are always available

Supremely cost-effective

- Easy installation with flexible engine room layout

- Simple, single injector

- Low maintenance costs and long TBO of up to 36,000 hours
- Retrofit packages available
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Four-stroke dual-fuel GenSets

Efficien
dual-
operatio

Reliable, robust and
cost-effective

Dual-fuel engines give you the ability to select the
most economic fuel for the operating condition.
The simplified fuel injection system is designed for
high reliability and cost-efficiency. The main
injection valve is also used for injection of pilot oil.
This means that separate injectors, piping and
pumps for main oil and pilot oil or a common rail
system are not needed.

Installation and configuration are other
areas where MAN dual-fuel engines
improve cost-effectiveness. The
monocoque design simplifies the
installation of the engine series and
reduces weight. The unique fuel
injection system eliminates the need for
a separate fuel oil injection system and
a pilot oil system, saving on installation
costs and maintenance.
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Four-stroke dual-fuel GenSets

Technical
data II\_nzg?SODF

Dimensions
Cyl. No. 5 6 6 7 7 8 8

720/750 720/750 900 720/750 900 720/750 900 r/min
A 3,469 3,839 3,839 4,209 4,276 4,579 4,896 mm
B 2,202 2,252 2,252 2,302 2,302 2,352 2,352 mm
Cc 5,671 6,091 6,091 6,511 6,578 6,931 7,241 mm
H 2,749 2,749 2,749 2,749 2,749 2,749 2,749 mm
Dry mass 17.3 19.0 19.2 21.4 21.4 23.3 23.4 t
Output
Speed 750 750 720 720 900 900 r/min
Frequency 50 50 60 60 60 60 Hz

Eng. kKW  Gen. kW* Eng. KW  Gen. kW* Eng. kKW  Gen. kW*
MAN 5L23/30DF 625 590 625 590 - - kW
MAN 6L23/30DF 750 710 750 710 900 855 kW
MAN 7L23/30DF 875 830 875 830 1,050 995 kW
MAN 8L23/30DF 1,000 950 1,000 950 1,200 1,140 kW

*Based on nominal generator efficiencies of 95%. Gas methane number = 80.




General

Engine cycle: four-stroke
No. of cylinders: 5-8
Bore: 225 mm

Stroke: 300 mm

Power range and power output
(MCR)

- Power range: 625 - 1,200 kW

- 720/750 rpm: 125 kW per cylinder
- 900 rpm: 150 kW per cylinder

- Gas mode: 110% MCR

- Fuel mode: 110% MCR

Compliance with emission
regulations

720/750/900 rpm
- Gas mode: IMO Tier lll
- Fuel mode: IMO Tier Il
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Reliability

The L23/30H conventional fuel oil
engine has a strong global reputation
for operational stability and reliability.
Based on the same basic design, the
L23/30DF dual-fuel version has passed
its type approval test (TAT) and
achieved a certificate of IMO Tier Il
compliance when operating in gas
mode without any after-treatment
equipment.

Cost-effective

The simplified fuel injection system is
designed for high reliability and cost-
efficiency. The main injection valve is
also used for injection of pilot oil. This
means that separate injectors, piping
and pumps for main oil and pilot oil or a
common rail system are not needed.

Low maintenance costs

The simplified fuel injection design also
cuts maintenance costs, as fewer parts
need to be replaced and thanks to the
extremely long time between overhaul
(TBO) of up to 32,000 hours.

Lower installation costs

The new base frame design is a
cost-cutting initiative that simplifies
installation, given that levelling is not
necessary and steel work can be
reduced.

Flexible engine room layout

The engine and gas valve units (GVU)
offer flexible installation as the distance
between the two can be up to 100 m.
SaCoSone

Safety and control system with built-in
electronic speed governor.
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Four-stroke dual-fuel GenSets

Technical
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Dimensions

Cyl. No. 5 6 7 8 9

720/750 720/750 720/750 720/750 720/750 r/min
A 4,321 4,801 5,281 5,761 6,241 mm
B 2,400 2,510 2,680 2,770 2,690 mm
(o3 6,721 7,311 7,961 8,531 8,931 mm
H 2,835 3,009 3,009 3,009 3,009 mm
Dry mass 32.6 36.3 39.4 40.7 471 t
Output
Speed 750 750 720 720 r/min
Frequency 50 50 60 60 Hz

Eng. kKW  Gen. kW* Eng. KW  Gen. kW*
MAN 5L28/32DF 1,050 1,000 1,050 1,000 kW
MAN 6L28/32DF 1,260 1,200 1,260 1,200 kW
MAN 7L28/32DF 1,470 1,400 1,470 1,400 kW
MAN 8L28/32DF 1,680 1,600 1,680 1,600 kW
MAN 9L28/32DF 1,890 1,800 1,890 1,800 kW

*Based on nominal generator efficiencies of 95%. Gas methane number = 80.
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General

Engine cycle: four-stroke
No. of cylinders: 5-9
Bore: 280 mm

Stroke: 320 mm

Power range and power output
(MCR)

- Power range: 1,000 - 1,890 kW

- 720/750 rpm: 210 kW per cylinder
- Gas mode: 110% MCR

- Fuel mode: 110% MCR

Compliance with emission
regulations

720/750 rpm
- Gas mode: IMO Tier lll
- Fuel mode: IMO Tier |l
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Reliability

The L28/32H conventional fuel oil
engine has a strong global reputation
for operational stability and reliability.
Based on the same basic design, the
L28/32DF dual-fuel version has passed
its type approval test (TAT) and
achieved a certificate of IMO Tier IlI
compliance when operating in gas
mode without any after-treatment
equipment.

Cost-effective

The simplified fuel injection system is
designed for high reliability and cost-
efficiency. The main injection valve is
also used for injection of pilot oil. This
means that separate injectors, piping
and pumps for main oil and pilot oil or
a common rail system are not needed.
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Low maintenance costs

The simplified fuel injection design
cuts maintenance costs as fewer parts
need to be replaced and thanks to the
extremely long time between overhaul
(TBO) of 36,000 hours.

Flexible engine room layout

The engine and gas valve units (GVU)
offer flexible installation as the distance
between the two can be up to 90 m.
SaCoSone

Safety and control system with built-in
electronic speed governor.
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MAN PrimeServ

MAN PrimeServ

Service with
passmg

MAN PrimeServ is the dedicated MAN Energy
Solutions service brand. Via a network of
over 100 service centers worldwide, MAN
PrimeServ provides 24/7 service across the
globe. Our range of services includes
technical support, consulting, and OEM
spares, as well as maintenance, repair, and
comprehensive individualized service plans.

days a year

hours a day



MAN PrimeServ provides:

- Prompt delivery of high-demand OEM
spare parts within 24 hours

- Fast, reliable, and competent
customer support

- Individually tailored O&M contracts

- Ongoing training and qualification
of operators and maintenance staff

- Global service, 24 hours a day,
365 days a year

- Diagnosis and troubleshooting with
our high-performance online service

MAN Energy Solutions

MAN Energy Solutions and
legacy brands

MAN PrimeServ is our brand name for
high-quality aftersales support for the
entire MAN Energy Solutions product
portfolio. Through refinements to our
products and repair techniques, we
ensure and reinforce our technological
leadership and technical expertise as an
original equipment manufacturer (OEM)
for the brands united under MAN Energy
Solutions.
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MAN PrimeServ

Worldwide
service

We offer retrofitting and upgrade :
services to bring engines and turbo- A
chargers already in service up to the

very latest standards of performance A
and efficiency. A

Using the latest digital technology, we
enable you to maximize the performance
and availability of your MAN equipment
by accessing real-time data analysis,
remote support, and rapid solutions. We
also offer an extensive range of training
courses at MAN PrimeServ Academies
around the world. A

Armed forces must always be ready for
action and so is our service team, offering
continuous support, dedicated training,
and fast delivery of spare parts wherever
your military operations take you.

For more information, please visit
www.man-es.com/services



MAN PrimeServ



MAN Energy Solutions

2450 Copenhagen SV, Denmark
P +45 33 85 11 00

F + 45 33 85 10 30
info-cph@man-es.com
WWww.man-es.com

All data provided in this document is
non-binding. This data serves
informational purposes only and is not
guaranteed in any way. Depending on
the subsequent specific individual
projects, the relevant data may be
subject to changes and will be
assessed and determined individually
for each project. This will depend on
the particular characteristics of each
individual project, especially specific
site and operational conditions.
Copyright © MAN Energy Solutions.
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