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We are dedicated to grow your business SIEMENS
Solutions based on your individual business needs lngenuity for life

A The right partner for an innovative
and environmentally friendly solution

A For Power Generation, Propulsion

and Auxiliary applications

Power Generation Propulsion Auxiliary services

Engines / Gensets/ Container Engines/ Gensets/ Gearboxes

_ Diesel Engines
Diesel /Gas

Diesel/Gas (electric)
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. SIEMENS
Application fields for Marine Engines lngenuity for ife

Power Generation Propulsion Auxiliary services

N D D

Fishing Vessels e.g. Tuna vessels, Trawlers, Purse seiners, MPP vessels. Fishing Vessels, Ferries, Dredges, Tugboats,
Siemens Engines has supplied a large number of propulsion systems and generation sets for many sort Coast guards, Offshore and more
of fishing vessels during the last 50 years.

e.g. Auxiliary Services that allow the dredging

Merchant Vessels pumps of a dredge vessel their operation.

e.g. Gas carriers, Bulk carriers, Tankers, Cargo vessels and MPP vessels. Cleaning operations, refrigeration, etc. Many
Oil, Containers, Chemicals in bulks or Multi purpose carriers are one of the most outstanding vessels in auxiliary operations that support the main power
the marine industry. and propulsion activities.

Special Vessels

e.g. Tug boats, Research vessels, workboats as dredges and more.

Future research vessels (FRV) play an important role in collecting and analyzing data from the ocean.
Siemens developed a solution that reduced the vibration and noise with a silent propulsion system.
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SIEMENS

Diesel and Gas Engines portfolio lngenuity for life
F Series Diesel S Series Diesel Gearboxes S Series Gas
Robust and reliable Robust, reliable, Flexible Consistent Robust, reliable, Flexible
FT- RatingA/B & C ST-RatingA/B &C SMG- Rating A/ B SL- Continuous duty
A Propulsion: Propulsion: From 294 kW (400 HP) From 256 kW (320 HP)

From 331 kW (450 HP) From 412 kW (560 HP) To 1351 kW (1837 HP) To 888 kW (1110 HP)
To 1029 kW (1400 HP) To 1324 kW (1800 HP) Rating T B: no classification available 1500-1800 rpm

1800 rpm 1600-1800 rpm

A Generation: A Generation:

From 294 kW (400 HP) From 396 kW (539 HP)

To 934 kW (1270 HP) To 1177 kW (1600 HP)

1500-1800 rpm 1500-1800 rpm

(*) A-rating: unrestricted continuous duty; B-rating: variable continuous duty; C-rating: intermittent duty
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Innovative products matching customer needs | SIEMENS
Scope of supply lngenuity for life

Containerized

Bare engine or Engine+ Gearbox [ Genset+ Control Genset
gearbox

Containerized genset

Genset + Control

Engine / Gearbox Engine + Gearbox =T
A Diesel A Diesel A Diesel, Gas A Gas
A Propulsion, Generation, A Propulsion A Propulsion (electric), Power A Power generation
Generation on vessel A Harbour
A On vessel

Auxiliary (Engine)
A Propulsion (Gearbox)

Flexible scopes and solutions to fit all project needs
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F- Series diesel engines: SIEMENS
Designed for reliable propulsion and power generation lngenuity for life

Features

A For power generation and propulsion
A Robust and reliable
A IMO Tier Il and CCNR emissions regulation compliant

A User and maintenance friendly

Benefits

A Easy space saving installation

Technical data A High operational availability

A Easy operation

A Power Output kW (HP)  Propulsion:1800 rpm

A Rating A,B & C 331 /1029 (450/1400)
Auxiliary : 1500-1800 rpm A Reliability through extensive validation and vast

A Low operating costs

204/934 (400/1270) manufacturing experience

A Environmental friendliness
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Siemens diesel engines:
Auxiliary and Propulsion Power ratings (F Series)
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Type
SLE- 18FT
SLE- 24FT

SLE- 36FT
SLE- 48FT

Diesel-Auxiliary Power Ratings Continuous Power

Cyl. Displ.
6L 17.96
8L 23.96

12V 35.93

16V 47.9

kwW
294
426
588
846

HP
400
580
800

1,151

rm
1,500
1,500
1,500
1,500

HP
471
650
950
1,270

SIEMENS
Ihg,ev\uify-for&'fe

rpm
1,800
1,800
1,800
1,800

Diesel- Propulsion Power Ratings

Unrestricted Continuous

Type
SLE- 18FT
SLE- 24FT

SLE- 36FT
SLE- 48FT

Cyl.  Displ.
6L 17.96
8L 23.96

12V 35.93

16V 47.9

kw
331
478
662
934

(Rating A)
HP
450
650
900
1,270

rpm
1,800
1,800
1,800
1,800

Variable Continuous

kW
353
493
706
993

(Rating B)
HP
480
670
960

1,350

rpm
1,800
1,800
1,800
1,800

Intermittent Duty

kKW
220

1,029

(Rating C)
HP rom
300 1,800
1,400 1,800
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The right engine for every requirement SIEMENS

The Siemens diesel engines portfolio : lngenuity for life
SLE-48ST B 12701800 mHP Rating A/B & C IMO Tier Il Range and
CCNR compliant for some
SLE-36ST ] 900- 1360 mHP configurations
SLE-24ST I 650-900 mHP
SLE-18ST e 450-685 mHP
0 400 800 1200 1600
¥ SLE-48ST e 1270-1400 kvA  SETS 50& 60 Hz
SLE-36ST I 700- 1050 kVA

r e 500-690 KVA

r F 345-520 kVA KVA ( cos phi. 0,8)

0 400 800 1200 1600

SLE-18S

(*): Engines and genset built according the Rules of ABS, BV or LR. Please contact SEB for more information.
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S- Series diesel engines: SIEMENS
Designed for flexible propulsion and power generation lngenuity for life

Features

A For power generation and propulsion

A Robust, reliable and flexible

-— - ____;

—
2 < “%‘._

- - " A IMO Tier Il and CCNR emissions regulation compliant
I N o
Pl —— _ 2 A Embedded automation control system MCS

" S~
"‘\‘;&

\\p(f

Benefits

A Fuel efficient

Technical data A High operational availability
A Easy operation

A Power Output kW (HP)  Propulsion:1600-1800 rpm

A Rating A,B & C 412 /1324 (560/1800)
Auxiliary: 1500-1800 rpm A Low vibration and noise level

396/1324 (539/1800) A Environmental friendliness

A Low operating costs
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Siemens diesel engines:
Auxiliary and Propulsion Power ratings (S Series)
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Type
SLE- 18ST
SLE- 24ST

SLE- 36ST
SLE-48ST

Diesel-Auxiliary Power Ratings Continuous Power

Cyl. Displ.
6L 17,96
8L 23,96

12V 35,93

16V 47,9

kW
396
510
800
1020

HP
539
694

1088

1388

rpm
1.500
1.500
1.500
1.500

1177

HP

600

800
1200
1601

SIEMENS
Iv\g'ev\uify-forb'fe

rpm
1.800
1.800
1.800
1.800

Diesel- Propulsion Power Ratings

Unrestricted Continuous

Type
SLE- 18ST
SLE- 24ST

SLE- 36ST
SLE- 48ST

Cyl.  Displ.
6L 17,96
8L 23,96

12v. 35,93

16V 47,9

kKW
452
610
882
1.221

(Rating A)
HP
615
830

1.200
1.660

rpm

1.800
1.800
1.800
1.800

Variable Continuous

kKW
474
635
949
1.268

(Rating B)
HP
645
864

1.290
1.725

rpm
1.800
1.800
1.800
1.800

Intermittent Duty

KW

504

662
1.000
1.324

(Rating C)
HP rpm
685  1.800
900 1.800
1.360 1.800
1.800 1.800
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The right engine for every requirement

The Siemens gearboxes portfolio:

SMG-500 I
SMG-360 (E/E e
SMG-360 (-/V) ]
SMG-240 (E/E T
SMG-240 (-IV) ]
SMG-160 q
0 400 800 1200 1600

Gearboxes types:

-: Single stage gearbox for fixed pitch propeller

V: Single stage gearbox for variable pitch propeller
E: Double stage gearbox for fixed pitch propeller

EV: Double stage gearbox for variable pitch propeller

(*): According Bureau Veritas regulation. Contact SEB for additional information
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1113-1670 mHI

400-700 mHP

600-900 mHP

400-600 mHP

467- 700 mHP

267-400 mHP
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Robust and consistent

reduction




Gearboxes: SIEMENS
Designed for consistent propulsion lngenuity for life

Features
A Available in both rotations right/ left with the same gear
A High level of reduction ratio
A Suitable for fixed and variable pitch propeller

A According Bureau Veritas regulation

Benefits

A Full package compact design

- e A Low life-cycle costs

A High reliability

A Power Output kW (HP) 294/1351(400-1837) A Easy operation

A Rating A & B 1800 rpm
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Siemens Marine Gearboxes

Gearboxes types:

SIEMENS

Iugehui(y for Ufa

Gearboxes

Type Reduction ratio Rating kKW mHP rpm
SMG-160 1.53-5.99 A 294 400 1,800
SMG-240 -IV 2.9-4.95 A 515 700 1,800

E/EV 3.56-6.08 A 441 600 1,800
-IV 2.04-6.00 A 662 900 1,800
SMG-360
E/EV 7.2 A 515 700 1,800
8.9 A 441 600 1,800
SMG-500 2.7-7.03 A 1,228 1,670 1,800

-: Single stage gearbox for fixed pitch propeller

V: Single stage gearbox for variable pitch propeller
E: Double stage gearbox for fixed pitch propeller

EV: Double stage gearbox for variable pitch propeller

Page 15

April 2018

© Siemens AG 2018



SIEMENS

Content overview lngenuity for ife
01 Introduction to the Siemens Engine Business
02 Siemens Diesel Engines i Marine

03 Siemens Gas Engines T Marine

04 Installed base

05 References

Page 16 April 2018 © Siemens AG 2018



The right engine for every requirement SIEMENS
The Siemens gas engines portfolio: lngenuity for life

18
SGE-56SL i 1010- 1110 kVA 16 L\
14 _'L\ -
SGE-48SL 860- 955 KVA £ A\ w
:“g_ \
SGE- 36SL e 635- 715 KVA £ . \-——.______
2 Tier Il (Global)
S s
SGE- 24SL B 430-470 KVA .
— Tier Il {(NOx Emission Control Areas)
2
SGE- 18SL [ ] 320-350 kVA * *
D L] L L] L] L L L] L L] L]
0 300 500 200 900 1100 0 200 400 00 800 1000 1200 1400 1600 1800 2000 2200

Rated Engine Speed, rpm

(*): Siemens Gas Marine Engines meet the most restrictive emissions ratios according to the IMO
requirements. The expected NOx emission level at 100% load is 1,48 g/kWh (500 mg/Nm3)

Page 17 April 2018 © Siemens AG 2018



S- Series gas engines: SIEMENS
Designed for flexible propulsion and power generation lngenuity for life

Features

A Lean burn (turbocharged and aftercooled)

A Otto cycle

A Fuel type: LNG, methane number from 70

A Automation Control System GCS for optimal operating efficiencies

A Design and built according Bureau Veritas rules

Benefits

_ A Load acceptance high operational
Technical data |

A Low life-cycle costs

A Power Output kW (HP) 256 /888 (320-1110) A High reliability and availability

A Easy operation

A Continuous duty 1500-1800 rpm

A Compact design
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Siemens gas engines:

Lean burn power rating (NG, MN-75)

Page 19

GAS ENGINES & GENSETS

Engines (kVA)

Gensets (kWe)

Type Cyl. Displ. 1500 rpm 1800 rpm 1500 rpm 1800 rpm
SGE- 18SL 6L 18 320 350 256 280
SGE- 24SL 8L 24 430 470 344 376
SGE- 36SL 12v 36 635 715 508 572
SGE- 48SL 16V 48 860 955 688 764
SGE- 56SL 16V 56 1010 1110 808 888
April 2018 © Siemens AG 2018
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Siemens Diesel marine engines: SIEMENS

Installed base lngenuity for life
Installed base by region: 3163 units SLE installed base by region

Spain 1378

Europe 567

Asia 168

North America 42 South America

6%
South America 189 North America
North of Africa 819 1% .
Asia
TOTAL 3163 S%

Page 21 April 2018 © Siemens AG 2018



SIEMENS

Content overview lngenuity for ife
01 Introduction to the Siemens Engine Business
02 Siemens Diesel Engines i Marine
03 Siemens Gas Engines i Marine

04 Installed base

05

Page 22 April 2018 © Siemens AG 2018



Oceanographic vessels:
no vibrations and noise solutions

Project Summary

Project / Country
Customer

Application
Technology
Output
Complete
Challenge

Solution

Benefits

Page 23

Oceanographic vessels (Future research vessels, FRV), Spain

Spanish Institute of Oceanography (IEO) (Ministry of Agriculture and Fisheries, Food and
Environment)

Future Researching Vessels (FRV)

Siemens 3* SLE-48ST Diesel engines, ICES 209
868 kW each (total output: 2604 kW)

2011

A Collect and analyze data from the ocean for better understanding of its evolution
and needs.
A Keep lowest vibrations and noise levels

A Most modern equipment: efficient, silent Diesel-electric propulsion system; a
dynamic positioning system to be in a reference position; a deck equipment that
helps in detecting most suitable areas and depths for fishing.

A FRV Ramon Oliver comprises 3* SLE-48ST Diesel engines

A Reduces unpleasant vibrations and noise

A Employs robust, trustworthy equipment

A Creates a reliable, efficient and clean power source
A Provides continuous power
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