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INTERNATIONAL NETWORK

[ |

S.E.M.T. Pielstick's international character is enhanced by a large network of licence
holders who are among the world's leading industrial groups.

All these licensees are currently manufacturing a wide range of S.E.M.T. Pielstick
engines covering all applications.

For more information about the engine programme, please contact our Licence
Department:

List of S.E.M.T. Pielstick licensees

UNITED KINGDOM
Rolls Royce Power Enginsering plc =
[Crosstey Weoriks)

REP. OF COREA

* Doosan Engne Co., Lid

& Hyunda Heawy Indusines
« 51X Corporaban

JAPAM

= Dezsel United Lid

& Kawaihki Heay Induilmed Lig
= Misgatla Power Syalems Co., Lid
= JFE Enginesring Corposalion

USA
Fairbanks Marse Engine »
EnPro Industries, Ind

P. R. CHINA
= Shaanxi Diesel Heavy Industry Co, Lid
* Hudong Heavy Machinery Co. Lid

INDIA
Kirioskar Ol Engines Lid. «



HIGH AND MEDIUM SPEED DIESE
ENGINES FOR EMERGENCY GENERATING
SETS IN NUCLEAR POWER PLANTS

(il

Diesel engines are the key components of generating sets for the safety of the whole nuclear
power plant.

Our first engines for emergency diesel generators were commissioned 1n the late sixties for
the PA series and early seventies in the USA for the PC2 series.

Since then numerous machines were delivered in nuclear power plants all over the world.
They have accumulated a huge number of starting and loading up sequences as well as
runnning hours providing us with the largest experience in this particular field.

Emergency genset with S.EM.T. Pielstick
Diesel engine 18 PA6 B
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PRODUCTS

PA6 ENGINE

Generating Set

Engine type PA 6
|
Rated power (kW) 3000 - 7000
Speed (rpm) 720 - 1000
Bore (mm) 280
Stroke (mm) 290 - 350

Dimensions (mm)

A 6400-8700

B 8400-11000

Width 3000

Height 3870-3915

-

I

Mass (t) 50-80*

*1ncluding generator
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o PC2 ENGINE

PC engine - Cross section

Dimensions (mm)

A 5460-7185

B 7665-8536

Width 3674-3700

Height 3400-4240

60-90

Mass (t)

Rated power (kW)
Speed (rpm)
Bore (mm)

Stroke (mm)

Mass (t)

Generating Set

Engine types - PC 2.5, PC 2.6, PC 2.6 B

6600 - 9000
500, 514, 600
400
460/500
60-90

o
1.1_.|-EF - L4
=

Ea_l:{-_ﬁ_ﬁ_é_ﬁ% o "==’___.. i
& A .
: B o
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GLOBAL COMPETENCE

1, . o

T

We also have developed extensive experience 1n

« Engineering, 1n order to provide global
solutions tailored to each customer and
project and

o Engine supporting products such as
CoCoS, Computer Controlled
Surveilance and INSPECT, a
monitoring software, in order to
ensure optimum performance of our
power plants for our customers.

13

In power generation, we offer a wide
range of products covering requirements
as different as:

e Base load, emergency and
peak-shaving energy supply.

o (Cogeneration power plants.




SRCHANT SHIPS

e Diesel engines rated from 3 880 kW to 26
500 kW for all types of propulsion:

e Mechanical
o FPP (Fixed Pitch Propeller),

o CPP (Controllable Pitch
Propeller),

o Water-jets

e Diesel-electric
e Gensets from 4 050 kW to 26 500 kW

These engines or gensets are used onboard:
Large sailing yachts, fast-ferries, fast
monohulls & catamarans, cruise ships,
car-ferries, fast freighters, Ro-Ro ships,
general cargos, tankers, containers ships,
car-carriers, offshore rigs and onshore
platforms, cable-laying ships, offshore
Intervention vessels, dredgers, tugs, etc.

The sales of S.E.M.T. Pielstick engines for
ship propulsion and on-board gensets are led
by the Marine Sales Department.

In order to maintain a close contact with our
customers and partners, local representations
provide a fast and direct support.

Our experts will study carefully all
newbuilding projects with the relevant
S.E.M.T. Pielstick engine for propulsion or
on-board gensets.

Our experience in complete propulsion
systems 1s available for all customers.

14

"Ferry Fukuoka 2" (Japan)

"New Camellia" (Japan)



GLOBAL PERFORMANCES

e Performances:
Reliable performance adapted to the
special needs of new ship designs

o compactness,
o light weight,
o long Time Between Overhaul,

o 55 years' proven experience on
Heavy Fuel O1l.

e Simplicity and economy:

o strongly built for high reliability
and low maintenance costs,

o simple design for easy
nstallation and maintenance,

o only one stage of
turbo-charging (maximum 2
turbo-chargers per engine),

o all maintenance on-board ship
without engine removal
including main overhauls,

o low fuel consumption,
o low maintenance and operation
COStS.
e Environment:
o low smoke emission,

o exhaust emissions complying
with IMO regulations.

Further NOx emissions reduction could be
achieved by engine adjustments and up to 80%
with additional devices.

15

16 PC 2.6 B/16 V40/50
S.EM.T. Pelstick Diesel engine



MAIN FEATURES

Performances:

Reliable performance adapted to the
special needs of naval ships

(0]

wide operating envelope,
particularly at low speed,

low airborne and structure
borne noise,

shock resistance, 20 PA6 B STC
S EM.T. Pelstick Diesel engine

compactness,

light weight.

Integration:
The experience and the know-how of S.E.M.T. Pielstick’s engineering department
allow 1t to solve interface and integration matters

(o}

(o}

torsional vibration calculation of the propulsion system,
single or double stage resilient mounting,

sound 1nsulation,

shock resistance calculations,

complete propulsion system.

Simplicity and economy:

(o}

strongly built for high reliability and low maintenance costs,

simple design for easy installation and maintenance,

only one stage of turbo-charging (maximum 2 turbo-chargers per engine),

a wide power envelope by using a Sequential Turbo-Charging system (STC),

all maintenance on-board ship, including main overhauls, without engine
removal,

low fuel consumption,

low maintenance and operation costs.

16



e Emissions:
o Excellent stealth features
= Jow infrared and visual signature,
= Jlow smoke emission,
o exhaust emissions complying with IMO regulations.

Further NOx emissions reductions could be achieved by engine adjustments and
up to 80% with additional devices.

MAINTENANCE

e Designed for long time between overhaul (TBO).
Major overhaul from 24 000 hours up to 32 000 hours according to engine type, fuel
o1l type and operating profile.

o Designed for maintenance on-board.

e Designed for easy maintenance
o Only one or two turbo-chargers.
o Individual injection pump.

o Camshaft in several parts.

17
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Excellence in Nuclear Emergency Diesel Generators

ALSTOM / SEMT Pielstick Consarﬁumi

The Emergency Diesel Generators
(EDG) projects are managed by
the Nuclear Department (ND)

of ALSTOM Power.

ALSTOM Power is a worldwide
group with a workforce of
40 000 people.

ALSTOM ND in consortium with
SEMT Pielstick is the world’s
leading supplier of EDG for
nuclear power plants.

ALSTOM ND is the Consortium
leader.

EDG for global nuclear safety

In nuclear power plants, ALSTOM
ND supply :

- The engineered safeguard
auxiliaries ensuring the barriers
integrity and the security of
persons in case of failure or
accident

- The emergency supplied
auxiliaries maintaining the safe
shutdown of the reactors.

The EDG can be operated :

- Either as emergency generating
units :

- Or as stand-by generating units
used as back-up of the other
EDG (in that case often termed
the fifth diesel generator) or the
swing diesel generator.

Two types of Pielstick Diesel engines
are nuclear and seismic qualified.

PC2 PA6 |
Rated power (kW) | 6500/8800|3000/7000]
Speed (rpm) 500/600 | 720/1000

19

Our solid understanding
of EDG applications gives
our Customer
a high confidence in
their nuclear power plants

EDG provide a vital contribution
to nuclear safety

ALSTOM ND / SEMT Pielstick
offer
a well proven and highly
safe EDG solution




Full and comprehensive package

The Consortium ALSTOM ND/
SEMT Pielstick provides a

comprehensive EDG package :
- Diesel engines (manufactured

by SEMT Pielstick)

- Generators (ALSTOM or other
manufacturers)

- Electrical auxiliaries (protection
systems, MV switchgears,
LV distribution switchboards)

- Mechanical systems (tanks,
valves, pipes) for fuel oil, air

} Working together, our engineers
and our staff define
the optimum configuration

supply, lubricating, preheating,

for your EDG project

water cooling and compressed
air start-up systems

Self supporting package

- Safety classified control systems.

including all necessary systems

A complete project management servi —_—

' & components for EDG operation

ALSTOM ND manages the full =

line of EDG engineering =

services :

- Specify generator and engine
technical data

- Study the EDG setting-up

- Compute the load sequences,
load flow, short-circuit
calculation, voltage variation
and motor speed recovery,
transient stability

- Verify the equipment vibration/
seismic withstand

- Perform inspections and tests

- Ensure civil works interface

- Carry out erection, supervision &
commissioning on site

- Provide complete training
programs

- Ensure aftersales services.

i

=8
=

[Tranig |

- | Operation assistance | .

~ | |Commissioning

* |Project management |

sign & Eng

Erection

e For success in any nuclear project,
£ | you need the most experienced,
trained and talented engineers

ALSTOM ND has the years
of experience and the knowledge
| in the nuclear field

to turn your project into
a full success

20



Major assets of the ALSTOM ND / SEMT Pielstick solution

EDG key features

- A proven and reliable nuclear
EDG system

- Rated speed and voltage reached
10 s after the startup order

- A large experience gained on
over 20 projects

- A complete range of EDG

- Applicable to any nuclear plants
whatever the type of reactor

- A reference EDG for each project

- Numerous licencees of
SEMET Pielstick around the world

- A direct engine/generator coupling

- Redundancy applied on the
engine auxiliary systems

- 2 independant air startup systems

- Excitation based on a permanent
magnet generator (PMG])

- Redundant features of the
microprocesseur-based DCS with
self-checking facilities

- Black start facilities

- A network of worldwide Customer
services facilities within ALSTOM
Power Services.

An internationally recognised qualification

Our EDG are nuclear safety-related
classified and have already proven
their superior dependability

and durability in nuclear power
plants.

They have received certifications
for nuclear applications in leading
nuclear power production
countries (USA, China, France,
India, Japan, Korea)

They have been qualified
according to IEEE 387 standard
involving 300 consecutive hot and
cold starts of the DG unit,
requiring less than 1% failure
rafe.

They are also seismically qualified
according to IEEE 344 standard.
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One prime reason for the quality |

of our EDG
is that we are not only _
diesel generator manufacturer,
but have a complete mastery
of power plant technology
and a wealth of experience
in plant engineering

We have qualified specialists
with many years
of experience
to conduct all qualification

processes



The ALSTOM ND / SEMT Pielstick
EDG solution is fully compliant
with the regulations applicable for F—
all types of reactors

(PWR, BWR, VVER, CANDU,
PHWR, etc) :

- IEEE standards

- French RCCE & RCCM codes

- American standards (ASME, ...
- Canadian standards (CSA)

- German standards (KTA).
ALSTOM ND has been granted
certification 1SO 2001 : 2000
by Lloyds Registered Quality

Assurance.

EDG projects can be managed in
accordance with quality requirements
such as |AEA 50-C-QA

and 10 CFR 50 Appendix B when
required.

i .
.-u-_'-" i

i o
il -
An invaluable experience
through more than
20 nuclear EDG projects

all around the world

: .”._.,g._.ﬁ‘;. Our EDG features comply with

: » the most stringent requirements
and regulations applicable
in the nuclear power plants

o
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Main worldwide references

Country

South Africa

South Africa 3

Taiwan

Rep. of Korea

KEPCO |

Rep. of Korea .

KEPCO

Rep. of Korea

~ KEPCO

AL

Rep. of Korea

“kerco

Rep. of Korea

KEPCO

China

NPQIVC

China

~ NPQVC

Wi e g

China

ATOMSTROYEXPORT |

Rep. of Korea

KEPCO

China

~ NPQIVC

Taiwan

e =

India

Romania

|

China

:

|

India .

 ATOMSTROYEXPORT |

Dem. Rep. of Korea = |

KEDO
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ALSTOM ND / SEMT Pielstick is the leading supplier of EDG all around the world.

SEMT Pielstick has licencees in 13 countries and totalises an installed output of over 1 500 000 kW.
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