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Company Profile
A world market leader in most business areas

METALS FEED & BIOFUEL

SEPARATION

PULP & PAPER

40-45%*

Electromechani-
cal equipment

for hydropower
plants (mainly tur-
bines and genera-

30-35%*

Systems for the
production of all
types of pulp and
of certain paper
grades (tissue,

10%*

Equipment for the
mechanical and
thermal solid/

liquid separation
for municipalities

10%*

Systems for the
production and
processing of
stainless steel

and carbon steel

5%*

Systems for the
production of

animal feed
pellets (pet and
fish food) and

tors); pumps; carton board); and various strips; industrial biomass pellets
turbo generators boilers industries furnaces (wood, straw)
* Long-term average share of the Group’s total orde  r intake
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Facts and Figures
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www.andritz.com

2011

Order Intake:
Sales:

Order Backlog:
Employees:

2,096 MEUR
1,773 MEUR
3,671 MEUR
7,285
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Our global Presence

Lachine
Vancouver Pointe Claire
Peterborough
o o
Spokane g Chambly
Lewiston
Charlotte @
o
Morelia
[
@® Caracas
Bogota
®Lima °® Araraquara
@ Campinas
® Sa0 Paulo
o

Santiago de Chile

® Local Set-ups
@ Local Set-ups with Manufacturing

@ Teheran

Faridabad @
Bhopal @

Johannesburg
[ ]

www.andritz.com

@ Beijing

Chengdu @ @ Hangzhou
Hanoi ® @ Foshan

@® Manila
@ Kuala Lumpur

@ Jakarta

@ Melbourne
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Our Experience

More than 170 years of turbine experience

Over 30,000 turbines (more than 400,000 MW) install ed
Over 120 years of experience in electrical equipmen t
Complete range up to more than 800 MW

Leading in Service & Rehabilitation

World leader for Compact Hydro

ANDRITL
www.andritz.com HYd ro
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Our History

More than 170 years of experience and knowledge
in the field of hydropower generation.

Charmilles
Pelton Water Wheel VOEST
Baldwin-Lima-Hamilton Hydro Vevey
VOEST MCE
J.P. Morris Bouvier VA TECH HYDRO

Precision Machines

Waplans _ MI l
Ateliers de Construction Andritz VA TECH HYDRO

Méchanique de Vevey (ACMV) SAT Hemi Controls Hyd ro
Andritz GE HYDRO |
ELIN inepar
Bell GE HYDRO

Pichlerwerke Sulzer Hydro Mgller

Escher Wyss KVAERNER

C.E.G.B.
Tampella
English Electric Boving Sorumsand
KMW KAMEWA Veksted
) NOHAB Dominion
Finnshyttan Engineering
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The Role of Europe’s Hydropower Industry

Main E&M suppliers; World Market 2008 — 2010

The “big Three” + other 52 European companies, acting
including turbine, and parts of or complete W2W (*wa

as equipment suppliers
ter to wire”) package !!

... Civil works, penstocks, dam gates, trash racks, cranes not considered

g
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ANDRITZ HYDRO
Highlights
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Cleuson Dixence, Switzerland

The power plant Cleuson Dixence is with a gross hea  d of
1,880m the hydro power station with the worldwide h ighest
head.

The three Pelton turbines with 423 MW output eachi s also
world record for output of Pelton turbines.

Guri/Simon Bolivar, Venezuela

The hydro power plant Simon Bolivar in Guri with 10 ,300 MW
installed capacity is one of the worldwide largest power stations of
this type.

Each of the 5 Francis turbines has a max. output of 770 MW and
belongs to the most powerful turbines worldwide.

ANDRITL
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The project has received several awards as climate protection project
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ANDRITZ HYDRO
Highlights

Tsankov Kamak, Bulgaria 2 x 43 MW

First Austrian implementation project in the frame of the Kyoto
mechanism

Emission reduction certificates for 200,000 tons CO  , p.a. are
transferred to the CO , reduction targets of the Republic of Austria

Sihwa, Korea 10 x 26 MW

The erection of the tidal power station Sihwawasp  lanned
to revitalize the ecological system and contribute t o the
improvement of the water quality of the Sihwa lake.

It also serves as a driver for the local economyan d

supplies electricity for about 100,000 people.

13 www.andritz.com Hyd ro



ANDRITZ HYDRO
Highlights

Tarbela Dam, Pakistan

For the Tarbela Dam, 370m penstock was supplied. Th e
maximum flow amounts to 1,700 m 3/s. The bifurcation No. 11,
with it's diameter of 16.34 m, is the largest, int  he world and
found it's entry into the Guinness Book of Records.

Sanxia, China

The Three Gorges project is the world‘s largest pow  er plant
(26 x 700 MW = 18,200 MW).
ANDRITZ HYDRO supplied 6 turbines and 6 generators.

ANDRITL

14 www.andritz.com Hyd I"O

o~
=
o
o
S
IS}



s 15

Overview

ANDRITZ HYDRO

Technology and Know-how

The Global Hydro Power Potential

Tap the untapped Resources

Pumped Storage — How to make the Energy Mix Green ?

Sustainability and Environment

The Benefits of Hydropower

www.andritz.com

ANDRITL
Hydro



S 16

Installed Hydropower Capacities

937 GW global installed capacity

Source: Hydropower & Dams World Atlas, 2011

3.900 GW Technical Potential *

187 GW currently under construction

» Technical Potential, considering the region
specific Capacity Factors of power plants

* Europe excludes Turkey and CIS

ANDRITL
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Proportion of Hydropower Developed, by Region

) e

2008 hydro production: ~ 3,200 TWhl/y
Realistic potential production: ~ 9,000 TWhly

Sources: EIA 2010 and IHA 2010, CHA, 2011
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Potential for/of Rehabilitation

.. the hidden Treasure...

Source: Alstom; Platts — UDI; Figures of 2009

~ 30% of plants older than 40 years

(263 GW of 887 GW)

~ 37% of plants in Europe
~ 43% of plants in North America
~ 29% of plants in Africa

S 18

But actual aging process results in 16GW p.a. reach  ing 40 years age.
Value of rehabillitation (turbine + generator) estim  ated 10GW p.a.
The “10GW p.a.” rate is not sufficient to stop ageing of existing f leet !!

30 GW p.a. necessary
To face the coming bulge and
To stop the ageing process and to avoid dramatic in cidents.

ANDRITL
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Improvement Potential of Hydraulic Performance
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Turbine Peak Efficiency

95 %

90 %

85 %

80 %

75 %

1900

1920

1940 1960
Year of Equipment Supply
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The benefits of rehab

Plant performance and improvement
of the return of investment

Increased plant availability, reliability,
plant lifetime, and safety

Reduced operation & maintenance (O&M) costs
Risk of standstills reduced

Reduced environmental impact

Remote control ability

Costs
No additional buildings and quickly implemented

Normally no environmental impact assessment
requested/no or minor interference with nature

Additional renewable energy

For each 30 GW upgraded per year and for each 5%
of increase of performance, rehabilitation programs
will create 1,500 MW of renewable and predictable
energy

www.andritz.com

increased output

- after uprating
- before uprating

relative efficiency [%]

| |
better efficiency \\ |
in partial load | :

Turbine output [MW]
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Achievements
Higher output and efficiency

Akosombo / Ghana

Customer: Volta River Authority
D = 5,650 mm Francis Turbine
n=115.4 rpm
H= 65.0m
P old = 139.3 MW
P new=173.1 MW ( + 25%)

6 new runners,
adaptation of components

Additional 200 MW
“renewable power”

s 21 www.andritz.com

Runner fabrication in the workshop

\

in Linz, Austria
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Case Study

ROUNA I

www.andritz.com
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HEPP Rouna 2 / Papua New Guinea
Modernization of Hydro Power Plants

Customer: PNG Power Limited
Order Intake: 2006

31.6 MW River Power Plant

Year of Erection 1969

4x7.9 MW Francis

Major scope

Automation & Control
Excitation

Power Plant Management
Protection
Synchronization

Turbine Governor

Major features:

23

Increased Reliability & Availability
Increased HS&E Standards

Reduced Capital Project Costs due to alternative
technical solution

Community Involvement
Increase of unit output by 30%.

www.andritz.com
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Challenges and benefits

Location

Papua New Guinea, power plant in a remote area, one

,direct” flight per week to Port Moresby

Personal safety, security, traveling

Technical challenges

Delivery of equipment, limited access required specific
design of the new generator

Logistics, local transportation, reinforcement of bridge
and repair of roads

Social aspects

700-1000 ethnic groups in PNG
Support of local community

Benefits

S 24

Increase of output and efficiency

Plant availability and reliability is important for the power
supply of Port Moresbhy

Optimized project costs

www.andritz.com
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Transportation and Erection Challenges

7
Access during -%b@
Rehab via
a vertical shaft
~170m

R:)~

access during construction
outlet channel ~ 2 km

power house cavern — 7
ANDRITL
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Project social context

Challenges

Understand and interface with specific social environments effectively to deliver
successful projects in an unobtrusive manner

Respecting local cultures and needs to demonstrate visible local community interaction
with the project

Develop a Project Social Responsibility plan for the support local community

Benefits

S 26

Use of local labor and services with a 60/40 split of the total contract value
Training and development of personal

Under the Project Social Responsibility Policy, the Rouna Il Upgrade Project created and
executed support projects in the local community (hospital)

ANDRITL
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New Technologies
... for tapping the untapped resources

40,000 existing dams worldwide

Huge potential for additional use for hydropower ge

www.andritz.com

neration
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New Technologies
... for tapping the untapped resources

HYDROMATRIX®

Utilization of existing structures or new buildings
with very low heads

235 modules since 1987

thereof currently under implementation:

Ashta / Albania
90 units

Lower St. Anthony Falls / USA
16 units

Austrian State Prize 2010
Chievo / Italy

www.andritz.com
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HYDROMATRIX®
NUSSDOREF / Austria

Client: AHP / EVN / Wienstrom

D =1,320 mm
n = 336.7 rpm
H=5.86m
P,, = 545 kW
12 single units

Piota = 4.5 MW
Contract award: 2004

Commissioning: 2005

S 30
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HYDROMATRIX®
NUSSDORF / Austria

Construction Phase

ANDRITL
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HYDROMATRIX®
NUSSDORF / Austria

After commissioning in June 2005

Nussdorf is covering the demand
of 10,000 households

S 33
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New Technologies
... for tapping the untapped resources

Tidal power plants
Seawater-proof bulb turbines
World's largest tidal plant
Sihwa Tidal / Korea (10 x 26 MW)
Commissioning in 2011

Tidal stream power plants

distributed underwater installation on
the seabed

HS300 (300kW) — Hammerfest / Norway

world’s first installation
synchronized to the grid

successfully in operation since 2004
(9500 h, 98% availability)

HS1000 (1MW) — EMEC / Scotland
Commissioning in October 2011

S 34 www.andritz.com
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I Pumped Storage

Pumped Storage - How to make the Energy Mix green ?

load profile

RES)generation

ANDRITL
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Pumped storage
How to make the energy mix green?

Wind and solar power have tremendously increased
it's role in the European generation mix

Trend continuously growing

Currently, Europe is the first, others like China w ill follow...
Approx. 86 GW installed capacity (2011) wind
Mainly Germany, Spain, Netherlands, Denmark
Approx. 27 GW installed capacity (2011) solar
Mainly Germany, Czech Republic

MW

week

Typical characteristics of wind and solar:
Intermitting
Poor predictability
Poor reliability
Not controllable

MW

Backup for base load and peaks “Green Battery ”
Pumped storage (45GW, 2011)

week

Source: Energinet.dk

www.andritz.com

week

week

Example Energinet.dk

week

week
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Grid stabilising services of pumped storage
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Backup and Reserve Power
Respond to emergency situations

Quick-start Capability
Provide power within shortest time to grid

Black-start Capability
Ability to restore power system after black-out

Regulation and Frequency Response
Active power regulation

Voltage Support
Reactive power regulation

Spinning Reserve
Stabilize dynamic behavior of grid

www.andritz.com
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Pumped storage
Development of pumped storage in the Alps since 2000

www.andritz.com
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ANDRITZ HYDRO
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Highlights

Customer:
Vattenfall Europe

Main Equipment:
4 x 265 MW single stage reversible Pump turbines
2 x 340 MVA and 2 x 331 MVA Motor-Generators
AC Excitation und Starting - SFC
Net Head 302 m
300..346 rpm and 333 rpm

Project Highlights

Each two sets of synchronous and double fed
asynchronous M/G

Central location in the ENTSO-E grid

Since 2003 successful in operation

www.andritz.com
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Environment and Sustainability

Hydropower Sustainability
Assessment Protocol

ANDRITZ HYDRO, via the Hydro Equipment
Association (HEA) is a Sustainability Partner of
the International Hydropower Association (IHA)
Sustainability Partners are participating in the
implementation of the Hydropower
Sustainability Assessment Protocol

www.andritz.com
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Structure and Perspectives of the HSAP

5 Documents
Background document

4 Assessment Tools for the
different stages of the project life cycle

Early Stage
Preparation
Implementation
Operation

4 Perspectives
Environmental
Social
Technical
Economic / Financial

ANDRITL
Hydro
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Sustainability Profile
Presentation of Results




Statements of support

S 45

“clear success”

BMZ, Germany

“valuable tool”

WWF

“Important”

Citi Bank

“We would like to congratulate IHA”

The World Bank

ANDRITL
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IHA Sustainability Partners

Partners engage with IHA to commit to applying
the Protocol

Sustainability Partners receive invaluable
experience in the use of the Protocol, and the
option to disclose sustainability performance at
the earliest opportunity

Each partnership includes: training; two
Protocol assessments, one carried out by an
accredited assessor; raised profile as a
Sustainability Partner

To date, ten partners signed up

www.hydropower.org
www.hydrosustainability.org

ANDRITL
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Benefits of Hydro Power

Number one renewable source of energy
Most cost-efficient energy - not sensitive to fuel p rice

Significant contribution to regional economic
and social development

Multipurpose application - water supply, irrigation
and flood protection

One of the lowest GHG emitters within the
global energy mix

Improves electric grid stability and reliability

Supports the deployment of intermittent renewable
energy sources - like wind and solar power

ANDRITL

© HEA 2012, www.thehea.org Hyd ro
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Thank you for Your attention !

DI Peter Stettner

ANDRITZ HYDRO GmbH

Market Strategy

Penzinger Strasse 76, A-1141 Vienna
Phone: +43.1.89100-2957

Fax: +43.1.89100 3757

Mobile: +43.664.6154163
peter.stettner@andritz.com
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