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Facts about ABB

About 120,000 employees in around 100 countries

Orders in 2008: $38.3 billion
Revenues in 2008: $34.9 billion

Listed on Stockholm, Swiss and New York exchanges;
traded on SWX Europe
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What we offer:

divisional structure and portfolio

$11.9 billion

Power 34,000
Products employees
$6.9 billion

Power 16,000
Systems employees
$10.3 billion

Automation 36,000
Products employees
$7.8 billion

Process 27,000
Automation employees
$1.6 billion

5,000
Robotics employees
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Ultrahigh, high and medium voltage
products (eg, switchgear, capacitors);
distribution automation; transformers

Electricals, automation and control for
power generation; transmission systems
and substations; network management

Low-voltage products, drives, motors,
power electronics and instrumentation

Control systems and application-specific
automation solutions for process
industries

Robots, peripheral devices and modular
manufacturing solutions for industry

2008 revenues (US$) and employees per division



Power Products division

Key deliverables
Power technology products for ultra-high,
high and medium-voltage applications

Transformers: power, distribution, traction,
others

UHV, HV and MV products, including
switchgear

Range of power capacitors

Distribution automation products, eg,
electronic relays

Power products services

Transformer repair, refurbishment, spare
parts, maintenance

Markets served

Utilities, industries, OEMs, EPCs,
distributors
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Power Systems division

Key deliverables

Electrical, automation, control and
instrumentation for power generation

AC and DC power transmission grid systems
for traditional and renewable energy
integration (HVDC, HVDC Light, FACTYS)

Turnkey substations (incl. substation
automation)

Network management and market systems
Power systems services

Consulting and system studies

Repair, retrofit, refurbishment

Software and hardware upgrades
Asset management and diagnostics

Markets served

Utilities, industry, OEMs, EPCs, channel
partners
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Smart Grids
- why and what -

Fundamental changes in power supply

Grids of the future will be different from those of the past
Open for all types and sizes of generation technolo  gies
Integrating demand side in system operation
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Smart Grids

- why and what -

From traditional to smart grids

Centralized power generation
S One-directional power flow
= Generation follows load
(@)) . :
= Top-down operations planning
cC Operation based on historical experience
9
=
e
©
-
)
Centralized and distributed power generation
Multi-directional power flow
£ Consumption integrated in system operation
5 Operation based on real-time data
dd
S
®
&
n
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Smart Grid Solutions

Integrated optical & radio
communication infrastructure

Smart metering and advanced home
appliances

Improved forecasting and planning

Wide area control & outage support
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Smart Grid Business Drivers
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proving grid energy efficiency

Renewable and d

proving grid re
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Smart Grids

— why and what
ABB Smart Grids
offering

Smart Grids business
drivers and solution
areas

Smart Grids
references

Smart Grids R&D and
pilot projects
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ABB portfolio — all over the system!

System operation:

Network Manager

(incl. )

Power generation:

System 800xA
thermal |

hydro
|
N

Power transmission
and distribution:

solar
Power system communication

Demand response




Smart Grids references
Estlink — HVDC Light®

Smart Grids

— why and what

ABB Smart Grids
offering

Smart Grids business
drivers and solution
areas

Smart Grids
references

Smart Grids R&D and
pilot projects

back to reference
overview
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Customer: Nordic Energy Link AS, Estonia

Customer’s need

Improved security of the electricity supply in the
Baltic States

Reduced dependence of the Baltic power
systems on Russia and an alternative
electricity purchase channel to cover potential
deficits in generating capacity

ABB response

Turnkey 350 MW £150 kV HVDC Light® cable
transmission system

Customer benefits

Improvement of the voltage stability of the
Estonian grid

Black start capability — aids restoration of a grid
in the event of a complete network collapse

Access to the Nordpool power market
Short implementation time



NorNed HVDC Cable, Norway - Netherlands

Customer’s need

Worlds longest sub sea cable transmission between to
allow optimal utilization of production resources in two
markets

ABB’s response

Turnkey 700 MW system with innovative = 450 kV
convertor system. Cable length 580 km.

Customer’s benefits
Short delivery time and high performance

Order value $270 million

© AB
Marc




SouthWestlink, SVK and Statnett

Stage 1, 2008
2 x 1200 MW convertors
200 km underground cable

200 km a.c. OHL upgrade 220
— 400 kV

Stage 2, 2010
1 x 1200 MW convertors

About 350 km underground
cable
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Summary projects
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Borkum 2: The largest offshore wind park in the world
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for 2nelntning 1 Tyskland

Helgoland 1 ALPHA VENTUS / DOTI
2nd row 2 Amrumbank West

3 Austerngrund

4 Bard Offshore |

5 Borkum Riffgat

6 Borkum Riffgrund |

7 Borkum Riffgrund 1l

8 Borkum Riffgrund West |
9 Borkum Riffgrund West Il
10 Borkum West I

11 Butendiek

Borkum 12 Dan-Tysk

13 Deutsche Bucht
2nd row e 14 ENOVA North Sea Windpower Il
Helgoland @

15 GlobalTech |
1st row

16 Gode Wind
17 Godewind Il
18 Hochsee Windpark Nordsee
19 Hochsee WP "He dreiht,
20 Hochsee Testfeld Helgoland
21 Meerwind Ost
22 Meerwind Sud
23 MEG Offshore |
24 Nordergrinde
‘ 25 Nordlicher Grund
1st row 26 Nordsee-Ost (Amrumbank)
‘ 27 OWP Delta Nordsee
28 OWP Delta Nordsee Il
29 OWP West
30 Sandbank 24
31 Sandbank 24 Erw.
32 Uthland
33 Ventotec Nord 1
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European Offshore Supergrid
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Europe 20XX Scenario

99LFCO0825

B Hydro power
® Solar power
A \Wind power
—— DC transmission
Wind
300 GW

25 000 km sq
5000 x 10 km

Y

&

Sty
\v

N

J ’
Cables (Solar)
e 140 pairs of
Solar 5 GW and
700 GW 3000 km each
8000 km sq
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Large distance between the power and the need

O

Most of it far from consumers
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Grid access for large scale renewables

Use of hydro power in China

30 - 50 GW over 2000 km to east coast
Use of renewable energy in Europe

20 - 40 GW Wind from NW Europe

10 -20 GW Solar from North Africa

10 — 30 GW Hydro from Eastern Europe

© ABB Group
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China

(The year means project in operation)

Irkutsk (Russia) - Beijing
800kV, 6400 MW, 2015

ANingxiakTianjing

Planned Future HVYDC Projects by 2020 in China

Humeng — Shandong

800kV
Humeng - Tianjing

800kV, 6400 MW, 2016

BtB China-Russia (HeiHe)
750 MW, 2008

I?LarEast (Russia) — NE China
3000 MW, 2010

3000 MW, 2010

Hami — C. China?
800kV, 6400.MW, 2018

Xiaﬁjiabé — Shanghai
800}§V, 6400 MW, 2011

XiIuB‘gju - Hanzhou

800KV, 6400 MW, 2015 ™

Xiluodu -if’Hunan

Humeng - Liaoning

~ 800kV, 6400 MW, 2018
&  Hulunbeir (Inner Mongolia)

- Shenyang

3000 MW, 2010

BtB Northeast-North (Gaoling)
1500 MW, 2008

‘N,\/\&Sichuan
(Baoji ~Deyang)
3000 MW, 2011
) o
~

) \ J
Rper Mongolia ¢

NCPG :

North Shaanxi-Shandong

800kV, @400 MW, 2014 ClER 3000 MW, 2011
Jinsha River Il — East China T T BtB Shandong - East
N 1200 MW, 2011

800kV, 6400 MW, 2016
Jingping — East China

BtB North - Central
1000 MW, 2012

800KV, 6400 MW, 2012 ©

Jinsha River Il — East China

ezhouba-Shanghai Expansion

800kV, 6400 MW, 2019

Jinsha River Il - Fujian
800kV, 6400 MW, 2018

Nuozhadu-Guangdong

“ :
‘ Y
y -y
O \

N 3000 MW, 2011
SCPGHj ] NE ingbao BtB Expansion
e RO cons 750 MW, 2009

Goupitan - Guangdong
3000 MW, 2016
Yunnan - Guangdong

Jinghong-Thail@’f

800kV, 5000-6000 MW, 2015
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3000MW, 2013 800kV, 5000 MW, 2009

Bangkok &



Google ?? “Power line protest”

3,040,000
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HVDC reduces land usage and losses

HVDC
500 kV
6000 MW

HVAC
500 kV
6000 MW
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