


Pitch and torgue control

Our advanced control system couples control of blade pitch and generator
torque for optimal generating performance in all wind conditions.

Below the rated wind speed, the system controls generator torque to main-
tain maximum power. Beyond the rated wind speed, it optimizes loads to
maintain the generator at its rated power.

Monitoring and feedback control

Our advanced control system incorporates a number of monitoring and
feedback control features to increase availability. These include drive train
monitoring as well as tower vibration feedback control, which adjusts blade
pitch to dampen excessive vibration.
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WIND IS DIFFERENT EVERYWHERE.
WE ARE PREPARED.
OPTIMUM PERFORMANCE IN ANY WIND.
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Condition monitoring system

Our advanced system continuously monitors vital drive train com-
ponents in 13 locations, analyzing data with a signal conditioning
system driven by the industry’s most extensive database. The system
alerts the operator of abnormal operating conditions, allowing major
issues to be proactively addressed to avoid more costly repairs
down the line.
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® Drive train sensor locations

Auto lubrication system (ALS)

This system lubricates all major moving components—the main
bearings, pitch bearings and drives, yaw bearing and drive, and
generator bearings—at appropriate intervals for enhanced durability
as well as significantly reduced maintenance time and frequency.
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Main bearing and yaw bearing/drive ALS
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SAMSUNG WIND TURBINES ARE FOUIPPED
WITH TIME- AND COST-SAVING FEATURES THAT
HELP ACHIEVE HIGHER PROFITABILITY.
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COMMITTEL

SATISFAC

WE RECALIBRATE!

'WE PROBE

SAMSUNG |S COMMITTED TO KEEPING
OUR CUSTOMERS STANDING TALL EVEN THROUGH
EVEN THE STRONGEST WIND.
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Type Certificats

GL certificate

i

1SO 14001

IS0 9001

Certification by Germanischer Lloyd

Samsung’s first wind turbine was GL-certified in an unprecedented
time of only 8 months. The fastest any turbine manufacturer
was awarded the certification, it confirms Samsung’s design ex-
pertise and manufacturing ability.

Service and support

We are committed to providing 24/7 customer service with real-
time remote monitoring and troubleshooting through our division
headquarters in Korea and service centers in Houston and a
growing number of other global markets. We offer annual on-
site diagnostic services for the lifetime of our turbines. Our parts
supply chain is prepared to provide service parts anytime, any-
where. We are also setting up training centers in major markets
to provide courses to client operating staff and O&M technicians.

Competitive warranty

Backed by a global reputation for excellent quality and customer
service, each Samsung wind turbine comes with a warranty that
exceeds the industry average.

Quality management

Backed by ISO 9001-certified manufacturing facilities, we have
established the Samsung Wind Turbine Quality Standard (SWQS)
to ensure customer satisfaction and guide us forward to GL-type
certification. Our turbines are built with quality-tested components
subject to the Samsung Q-mark certification system. All tolerances
and alignments of assemblies are strictly controlled through a real-
time digital monitoring system (RTDMS). As in each of our other
businesses, we are committed to delivering defect-free products.

HSE management

Risk management is a key element of our health, safety, and
environment policy. We proactively identify hazards, assess
risks, and implement necessary control measures. Our HSE
management system satisfies all ISO 14001 and OHSAS 18001
requirements.
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SOLUTIONS
FOR ONSHORE

Windis an abundant source of free power
thatcanbe economically tapped in most
regions of the world. Our wind turbine

family includes models designed for optimal
generation performance in all wind conditions
and regimes. Samsung’s onshore wind energy
solutions cover IECclass Ibup tolllasites.




SAMSUNG ONSHORE
Ib/lla 2 X MW WIND TURBINE LINEUP

Samsung Onshore Wind Energy Solutions

Rated power 2.5 MW 2.5 MW 2.3 MW
Wind class IEC class Ib/lla IEC class lIb/llla IEC class llla
Rotor diameter 90 m (295.3 ft) 99.8 m (327.4 ft) 103 m (337.9 ft)
Rotor Cut-in speed 3.0m/s (6.7 mph) ~ 3.0m/s (6.7 mph) 3.0 m/s (6.7 mph)
Cut-out speed 25 m/s (65.9 mph) 21 m/s (46.9 mph) 21 m/s (46.9 mph)
Drive train Main bearing Two bearings (DTRB + CRB), single housing
Type One-stage planetary, two-stage helical gear
Gearbox  Support Hydraulic mount
Output shaft Power lock type, torque limiter
Type Permanent magnet generator
Generator Rated speed 1,650 rpm
Rated power 2,640 kW
Type Pulse-width modulated
Converter Frequency 50/60 Hz
Cooling Water cooled
// Pitch Pitch be.aring Two—ron b.aII t.>e:arings
/ Pitch drive Electric, individual
/ Yaw drive Electric, 4 drives
L Yaw brake Electro-mechanical hydraulic, 6 calipers
// Tower Height 80 m (262.5 ft), 100 m (328.1 ft), custom heights available
7 Operating temperature -10°C to 40°C, (Cold Climate Package: -30°C to 40°C)

Future Onshore Wind Energy Solutions

Rated power 2.3MW 2.7MW 3.0MW
Wind class IEC llb/llla IEC Ib/lla IEC Ib/lla
Rotor diameter >105m >105m >105m
Expected product release  April 2013 July 2013 July 2013
Capacity factor >50% >50% >50%
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SOLUTIONS
FOR OFFSHORE

Oceans and coastal areas offer vast, untapped
opportunities for wind power. Our upcoming
offshore wind farm solutions will leverage our
world-class wind turbine, offshore facility and
installation vessel manufacturing capabilities to
deliver competitive turnkey solutions.




INTRODUCING

SOLUTIONS FOR
OFFSHORE
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7 Turbine Design Specifications
2 , Class IEC class |
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] ﬁ i N7 i Generator AT T Installation Vessel Specifications
r ) R e 2 ¢ Drive train Geared, medium speed Dimensions 130.5 X 52.0 X 8.2 m
{ "‘ ,//; Product release  September 2013 Carrying capacity 4 sets
Design life 29 e Installation time 1 set/day
. .1' f Foundation Jacket/tripod/monopile Crane capacity 1,200 MT
i if Jacking system Electric rack and pinion
% : bl Jacking speed 1.0 m/min
y W ‘///
O e i s o o 9.8 .50 7757 At Samsung, we know the ocean. With decades of experience
/ '//é"{m% as a major force in the construction of offshore facilities such as
oil and gas production systems and drilling platforms, we are
- now in the process of developing turnkey offshore wind far
o IW‘['I | pdd"[' t dV Io'dg ffuh ytobs' Z ethWI 7 aIm
PN e R T R N el =7 o solutions. In addition to advanced offshore turbines, these solu-
o .zﬂ%ﬁ; . /////}///// tions will include the installation of a state-of-the-art manage-
/ ment and control system, offshore substation, and subsea ca-
/ 7 bling to connect the farm to the grid, ensuring the highest level
////// 0 of wind farm reliability, integration, and performance.
/////// 7
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DRILLING RIGS: WO r.I d ’S
largest

Shipbuilding

Since we delivered our first vessel in 1980, we have booked
orders for or delivered more than 855 ships to customers around
the globe. Today we are a global leader in high-tech, value-added
specialty ships such as Arctic shuttle tankers, LNG carriers, ultra-
large container ships and passenger ships.

Offshare Facilities

Over the past three decades, we have helped oil and gas majors
around the globe bring the vast energy resources beneath the
oceans to market. Today we are a global leader in innovative
offshore facilities such as drillships, crude and LNG FPSOs,
floating offshore structures and fixed platforms.

Engineering & Construction

. o ——— =3 . Starting out as a residential builder in 1981, we have expanded

0 s [, . and grown to become one of Korea’s premier general engineering

- and construction firms. Today we are committed to building
tomorrow’s landmarks—projects and facilities that are unparalleled

in beauty, usability, technology, quality and durability-that will stand
the test of time.

IN HIGH-TECH SHIPS
AND INNOVATIVE OFFSHORE

FACILITIES 2010 Facts & Figures

Revenue )
usb 116 billion #Wmd ower
KeGircame We joined the renewable energy revolution in 2008 when we
ust 790 minion launched development of our 2.5 MW onshore wind turbines.
Order backlog Today we are in the process of developing a full lineup of
’ ’ E Z\ VY 06539 iiion onshore and offshore solutions as we set up an integrated global
Employees sales, service and manufacturing network that will power our
13.204 emergence as a global industry player. Electric drive systems
I N Dl ’S ’ R I E S reduce maintenance costs by eliminating the need for the regular
USD figures based on Dec 31, 2010 . . . . p ¢
xhbriad réé o5 3 inspection and maintenance required by hydraulic drive systems.
r 2
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Global network
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Europe

London Office

City Tower, 17th Floor
40 Basinghall Street
London EC2V 5DE, UK
Tel: 44-20-7562-4302
Fax: 44-20-7562-4319

Oslo Office
Haakon VII’s Gate 1
Oslo 0160, Norway
Tel: 47-22-83-3777
Fax: 47-22-83-3778

Athens Office

229 Syngrou Avenue
Nea Smyrni

Athens 17121, Greece
Tel: 30-210-934-4866
Fax: 30-210-934-8163

Moscow Office
WTC, Entrance 3, Office 1408

12 Krasnopresnenskaya Emb.
Moscow 123610, Russia

Tel: 7-495-258-2223
Fax: 7-495-258-2224
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Asia

Corporate Headquarters

Samsung Life Insurance Seocho Tower
1321-15, Seocho-dong, Seocho-gu
Seoul 137-857, Korea

Tel: 82-2-3458-7000

Samsung Heavy Industries
Ningbo Co., Ltd.

Quingshi Industrial Zone
Xiaogang, Ningbo 315803, China
Tel: 86-574-8622-6688

Fax: 86-574-8622-4275

Samsung Heavy Industries
Rongcheng Co., Ltd.

No. 39 Li-Dao Jin
Rongcheng 264317, China
Tel: 86-631-7767-888

Fax: 86-631-7767-009

Tokyo Office

Roppongi T-Cube, 17th Floor
3-1-1, Roppongi, Minato-ku
Tokyo 106-8532, Japan

Tel: 81-3-6234-2237

Fax: 81-3-6234-2189

® TOKYO

Singapore Office
Samsung Hub, #21-03
3 Church Street, 049483 Singapore

Tel: 65-6-550-8181
Fax: 65-6-550-8188

Dubai Office
P.O. Box 64089, Al Selemiyah Tower
Flat No. 302, Dubai, UAE

Tel: 971-4-229-2254
Fax: 971-4-229-2257

Shanghai Office

Shanghai International Trade Center
Room 2710, No. 2201 Yanan Road
Shanghai 200336, China

Tel: 86-21-6270-3207
Fax: 86-21-6278-9112

India Engineering Center
Logix Cyber Park, Block-B
1st Floor, C-28&29, Sec-62
Noida 201301, India

Tel: 91-120-468-6001

Fax: 91-120-468-6007

GLOBAL SALES
AND SERVICE

(]

NEW YORK
(]
HOUSTON

L]
RIODE
JANEIRO

Americas

Houston Office
11777 Katy Freeway, Suite 307
Houston, TX 77079, USA

Tel: 1-281-759-1022
Fax: 1-281-759-1026

New York Office
105 Challenger Road, 6th Floor
Ridgefield Park, NJ 07660, USA

Tel: 1-201-229-5009
Fax: 1-201-229-5110

Rio de Janeiro Office

228 Praia de Botafogo

Suite 1110-B, Botafogo

Rio de Janeiro 22250-145, Brazil

Tel: 55-21-2251-0972
Fax: 65-21-2254-4792

11777 Katy Freeway, Suite 307
Houston, TX 77079, USA

Tel: 1-281-759-1021

Fax: 1-281-759-1026

E-mail: taiyeon.cho@samsung.com

137-955 Seoul Seocho Tower,
Seocho-2-Dong, Seocho-Gu, Seoul

Republic of Korea

Tel: 82-2-3458-6363

Fax: 82-2-3458-6379

E-mail: jaedoo.lee@samsung.com



