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Siemens: Three Sectors

Sectors Divisions

-l Aindustry Automation A Osram
A Drive Technologies A Industry Solutions
A Building Technologies A Mobility

Industry

A Industrial Power A Energy Service
A Fossil Power A Power Transmission
Generation A Power Distribution

A Renewable Energy

* o Y Almaging & IT
o]l A Workflow & Solutions
- 1 A Diagnostics

Healthcare
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Industrial turbines

Gas turbines

A Power Generation, Combined Heat &
Power & Mechanical Drives for Industrial/
Utility Applications.

V Small gas turbines: from 5-14 MW

V Medium gas turbines: from 18-47 MW

Steam turbines

A Power Generation, Combined Heat &
Power & Mechanical Drives for Industrial /
Utility Applications

V Preil Designed units: 300 kW to 10 MW

V Industrial units: 10 - 250 MW
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Industrial Power: Diverse Market Segments

Business Unit Industrial Power (E O IP)



Market Segment: Heat Recovery

SIEMENS

“Clean Energy” Technologies

Waste Heat Recovery

The sequential production Captures heat otherwise
of electric and thermal wasted in an industrial

power from a single process and ufilizes it to
dedicated fuel source produce electric power.

These systems may or may
not produce additional
thermal energy

May 2010

Central heating & cooling
plants that incorporate
electricity generation along
with thermal distribution
piping networks for multiple
buildings (campus /
downtown area)

Energy Sector
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Steam Turbine Application for
AWasteiMHeieEther gy o

ATypical Process: Waste Heat Boiler / Steam Turbine in Steam
or Organic Rankine Cycle

AApplications Tend to Be Smaller i 100s of kWs to a few MWs
APower Component Typically Small, Single-Stage Turbine

Wide range of steam parameters/ standard auxiliaries
Commercially available, standard products

Factory-tested, packaged systems for quick assembly & start-up
High reliability

Simple operation

Low operating costs
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Waste Heat Recovery Diagram
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Example: Waste Heat Recovery in the Glass Industry

Energy Recovery through Waste Heat Utilization
Glass production A High Quantity of Waste Heat

Hot Gases (400AC - 800AC)
V Gases directed to a waste heat boiler
V  Steam for warm water or steam turbine-generator
V  Steam is cooled down in air or water condensor
V Steam-water directed to the waste heat boiler

Heat Recovery System can be integrated into the process control system for glass
production.
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Steam Turbine i Portfolio Overview

Steam Turbines

Type Power Output (MW,)
05 1 2 3 5 7 10 15 20 30 50 75 100 150 250

SST-010 [ 0.1

SST-050 W 0.75

SST-060 T e

SST-100 e 85

SST-110 e 7

SST-120 )

SST-150 e 20

SST-200 " 10

SST-300 P 50

SST-400 65
SST-500 T 100
SST-600 e 100
SST-700 s
SST-800 150

SST-900
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Single-Stage Steam Turbine Characteristics

General

Turbine Characteristics:

O Wide range of steam parameters
V Able to run with saturated steam

0 Fully-automatic operation possible

O High efficiency in part load cases
through nozzle-group-control

O«

Quickstart within few seconds from
cold conditions without preheating

O«

No danger of rotor distortion
0 Short Installation and Commissioning ( < 4 weeks)

0 Low maintenance and repair costs
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Design Ranges

Main steam pressure:

Main steam temperature:

Exhaust steam pressure:

Speed:

Power:

SIEMENS

43.57 1,900 psi a (371 131 bar a)

dry. sati 985 AF (530AC)

1.167 420 psi a (0.08 7 29 bar a)

50071 23 000 rpm

Up to 10 000 kW

Energy Sector
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Manufacturing In-House : Monobloc-design

Turbine wheel manufacturing

T
Z

Energy Sector
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Manufacturing In-House: Monobloc-design

Turbine wheel CFR-type

Energy Sector



SIEMENS

Manufacturing In-House - Gear

Integral gear-box

Energy Sector
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Manufacturing In-House 7 Gear-Box

Integral gear-box

Energy Sector
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Single-Stage Steam Turbine Portfolio

SST-050

up to 750 kW

SST-060
(AFA)
up to 5 000 kW

SST-120
(TANDEM)
p to 10 000 k

SST-110
(TWIN)
up to 7 000 kW

SST-060
(CFR)
up to 5 000 kW

Energy Sector
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Single-Stage Steam Turbine Product Line

A Mechanical drives
A Cogen/CHP

A Biomass

A Waste-to-energy
A Heat-recovery

SST-120
Power

1 2 3 4 5 6 7 8 9 10 - (MwW)

Energy Sector



SIEMENS
SST-060 Turbine Series

SST-060 (AFA / CFA i Type)

Integrated gear design / direct driving 7 Backpressure / Condensing type
Overhung design 1 Package unit design
1 Flexible rotor
Technical data (max) 1 Oil supply is integrated in the baseframe
1 Nozzle group control valves possible
9 Power to 5 MW 9 Quick-start compatible without pre-heating
i Live steam pressure to 1900 psia (131 bara) q Custom made
9 Live steam temperature to 986 F (530 °C) 9 Short delivery times
{ Saturated steam
1 Speed 18 000 rpm

9 Exhaust steam pressure vacuum up to 450 psia (29 bara)

9 Turbine wheel diameter 350/ 400 / 600/ 1000 mm
15 gear sizes Scope of supply

i Turbine package
9 Oil supply unit

Typical dimensions

Length 8.9 ft (2.7 m) 1 glectro?ical scope of supply
Width 7.2ft(2.2m) fiGenerator
Height 6.9 ft (2.1 m) fiCondenser
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SIEMENS
SST-060 Turbine Series

Turbine series SST-060 (AFA + CFR type) T up to 5 000 kW

Products:

Application: u Mechanical drives, Cogeneration, Biomass, Waste-to-energy, Heat-recovery, Gas expansion
Market: u  Producer of Pumps, Compressors, Fans etc., Chemistry, Petrochemistry / Refineries, Sugar /
(Examples) Palmoil, Wood / Paper, Electricity Supplier / Municipal Utilities, Smelters / Steel, IPP / Contracting

/ Engineering, Food, Energy-from-waste Plants, Ship / Offshore
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Turbine series SST-110 (TWIN)

SIEMENS

General

Integrated gearbox
Building set system "Turbine - Gearbox"
Overhung design

Technical Data (max)

According to two single turbines
2 Gearbox sizes

Typical dimensions

Turbine series SST-110 (TWIN-Type)

Characteristics

1 According to two single turbines

9 Extremely compact design

9 High efficient

9 Pressure controlled extraction

9 High pressure- / Low pressure application
9 Short delivery times

Scope of supply

9 Turbine package
9 Oil supply system

Length 3,6 m 1 Electrical equipment
W"_jth 2,4Am 1 Condenser
Height 2,8 m 1 Generator
Page 20 Energy / Pre-designed Steam Turbines



SIEMENS
SST-110/ SST-120 (TWIN / TANDEM)

TWINT Type: Tandem 1 Type:

Live steam
I Live steam
HP i l
Turbine
Controlled
extraction
LP i .
Turbine

Condensing
system <_I

e

Condensing
system
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SIEMENS

Turbine Series SST-110 (TWIN) and SST-120 (Tandem)

Products:

Applications:

Markets:
(Examples)
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Turbine series SST-110/ SST-120 (TWIN / Tandem-Typ) i up to 10 000 kW

u

u

Combined heat and power (CHP), Biomass, Waste-to-energy, Heat recovery

Chemistry, Wood / Paper industry, Utilities, Municipalities, Mills / Steel industry, IPP / Contracting /
Engineering, Food & Beverage, Waste incineration plants

Energy / Pre-designed Steam Turbines



Heat Recovery in Steel Industry
2 X SST-120

2 X SST-120

SIEMENS

Heat recovery
Chinese steel Mill

2 X SST-120

Operating data:

Live steam pressure:
Live steam temperature: 825 A (440AC)
Exhaust steam pressure: 130 psia (9 bara)

Electrical output:

1,770 psia (122 bara)

8 500 kWe

Live steam

1

Live steam

Energy Sector



Application example:

SIEMENS

Heat Recovery in NF Metal Smelter and Steel Mill

Industrial waste heat

HP -
Turbine

Pressure
conirolied
extraction

LP -
Turbine

Condensing
system

Waste heat boiler

Steam

Taiyuan Iron & Steel Corp.:
- SST-060

-3 Xx SST-110 (TWIN)
- SST-120 (Tandem)

Energy Sector



Application example:
Heat Recovery in Sulphuric Acid Plants

Main _ _
SGgas Drying Blower- Sulphuric acid plant
source Compressor

Non ferrous metal mill

Sulphur burning .
Pyrite roasting Industrialjwaste heat

<

SIEMENS

Example:

- Coimbatore Pioneer, India
SST-060

- Kutch Chemicals Gujarat, India
SST-110 (TWIN)

- SECCO: SST-060

Energy Sector



Application Example:
Glass Industry

SIEMENS

Project: Euroglas Osterweddingen |

Steam turbine type: SST-110
Commissioning: 2006

Live steam pressure: 580 psia (40 bara)
Live steam temperature: 795 AF (424 /C)

Extraction pressure: 171 116 psia
(1.217 8 bara)

Exhaust steam pressure: 2.971 5 psia
(0.207 0.35 bara)

Electrical power output: 3170 kWe

Reference:

OAG Gomel Glas, Belarus, Germany, (2010) SST
110, 3 140 kWe

Energy Sector



