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Connecting Power —
‘a Big Opportunity
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Consequences of the deregulated energy market New challenges for power transmission

Following a number of initial years of adjustment, Feeding the power generated at different locations
the changes resulting from the deregulated energy into previously separate power systems often calls
market have started to become apparent. And as for extraordinary power transmission and distribu-
they do, it is clear that the current trend worldwide tion solutions. Despite the challenges it poses, how-
is headed towards the interconnection of power ever, interconnecting different regions, countries or
generation systems. Interconnection allows exploita- even continents remains a viable option for provid-
tion of the advantages of different technologies for ing these areas with economical access to power.
specific locations, and offers a way to achieve a cost-  As solution providers with extensive experience in
efficient and environmentally sound blend of con- every aspect of power transmission and distribution,
ventional and regenerative methods of power gener-  we’'ve already implemented a number of projects
ation, including nuclear, hydraulic, solar and wind linking power systems or connecting decentralized
power. generating units to the grid. In each case, conditions

were unique. And because we strive to provide our
customers with the most cost-efficient results, our
solutions using different technologies were also
unique. This brochure offers descriptions of several
such projects and solutions.

Advanced solutions for AC/DC transmission
Today’s power transmission systems have the task of
transmitting power from point A to point B reliably,
safely, efficiently and ecologically. Siemens Power
Transmission and Distribution offers comprehensive
solutions, technical expertise and worldwide experi-
ence to help you meet these challenges. For each
application and technical transmission stage, we
offer optimized solutions with High-Voltage Direct-
Current Transmission (HVDC) or Flexible AC Transmis-
sion Systems (FACTS) for the most efficient use of
AC power systems and lines.
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Trendsetters on the global energy market

At Siemens PTD, it's our goal to always have the
right solutions ready to meet our customer’s chang-
ing demands. That's why we're continuously moni-
toring the energy market for early signs of new
developments — and constantly looking beyond just
the technological aspects. Our comprehensive pro-
ject support for all areas of power transmission and
distribution means our customers can count on the
best possible service worldwide at all times.

Developing phase
3 years

Financial close

Implementation
phase
3 years

Start of
commercial use

Operation
25 years

Partners throughout the life cycle of your system
We're with you every step of the way to help you
develop your project, create financing solutions and
provide project management. And our support goes
beyond engineering, production and construction.
It continues as the system is commissioned, as you
need maintenance services, and even when it's time
to modernize. As you can see, our partnership
doesn’t stop when a turnkey job is finished.

We accompany our customers throughout the entire
lifecycle of their system, offering them a wide range
of services. Naturally, our products are of the high-
est quality and are always based on the most dura-
ble technologies.

Capabilities for project development, implementation and operation

Overall Project Management

Maintenance and After Sales Services
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Good Advice for Turning
Ideas into Projects

Benefit from our wide experience in international projects

Project development

Given the complexity of today's projects, our cus-
tomers are increasingly opting to include us right
from the start in the development of their projects.
In such cases, our consultants offer the benefit of
their project experience to help clarify legal con-
ditions, assess the various technical options and
draw up feasibility studies. Often there’s more than
one technical solution for any given task. So it’s
extremely important to verify ahead of time whether,
for example, a DC or AC transmission system will be
best in terms of cost-efficiency, reliability and avail-
ability. With our help, you can be certain you're
making the right decision.

Financing
Financial considerations should never interfere with
Overall Project Management the implementation of a carefully conceived and

worthwhile project. That's why we offer individual-

Eng]neerf Procure- Construc- ized financing solutions, including developing a

ing ment tion financing concept and finding the right partners to
set you up in a win-win situation.
Maintenance and
After Sales Services

Project financing and BLT module for a switchgear project in Mexico

Project Master Contract

Government/Au-
thorities

Banks

Project
business
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Decide what you need and
let us take care of the Rest

If you wish, we can manage your entire project

Project management
Supplying power is more than just combining
a number of individual components. It calls for
large-scale projects, such as transmission systems or
industrial complexes, especially in countries where
the demand for power is growing at an accelerated
pace. The best partner to handle such large projects
is an expert who can carefully analyze the demand,
take an integrated approach to project planning and
consider all the general conditions.
In other words, a qualified project partner providing
_ high-quality components and services for both power
transmission tasks and power system management,
and who can also ensure that the systems are
expertly installed.

Turnkey solutions
Based on our many years of experience, we're able
to offer turnkey power transmission solutions that
are tailored to individual requirements. We supply
all components, including generator terminals, AC
or DC transmission systems, as well as high-voltage
interconnected power systems with high, medium
and low voltage that finally reach the individual
customers. What makes these turnkey solutions so
attractive is that one party is responsible for coordi-
nating the entire project, thereby reducing the
number of interfaces between customer and supplier
to a bare minimum.
Turnkey projects also reduce the customer’s own
share in project risks, since we're responsible for
delivering a system ready for operation.
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Engineer-
ing

Procure-
ment

Bangkok

EPC and Manufacturing
Expertise

We'll find the most efficient solution with the best technology

PALEXPO, Geneva
Hall 6
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Engineering, procurement, production and

construction

In addition to our comprehensive planning and
Construc- management services, engineering is one of our

tion special strengths, and we can produce or procure

all necessary components and perform all construc-
tion work up to testing, commissioning and putting
an entire system into operation. With Siemens Power
Transmission as your partner, you benefit from our
extensive manufacturing expertise and from the
work of our experienced engineers who have already
participated in a wide range of projects worldwide.
Working on this excellent basis, we can provide the
best technology for your project based on our own
proven components and additional hardware pur-
chased from reputable vendors. Our experts have
the important task of determining which of the vari-
ous technical options are best suited for implement-
ing the project. They consider transmission capacity,
transmission efficiency and the length of the trans-
mission line, and once the best technical solution
has been determined, they assess its long-term cost-
efficiency for the operator. Only then can the actual
implementation begin for installation and on-time
commissioning.
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Five, ten, twenty Years
or more

Our partnership lasts a lifetime

Moyle Intarcannector

Maintenance

Your system will operate at its best, when your
equipment lasts a long time and provides continuous
trouble-free operation. Our maintenance service
ensures that all components are always running
safely and reliably.

We continuously maintain your system through
regular inspections, which naturally include all

Maintenance and
After Sales Services
switchgear as well as secondary technology.
_ If a malfunction occurs during operation, we're

immediately on the job, and our support team is
available 24 hours a day, 365 days a year.

And with our increased use of state-of-the-art online
monitoring and remote diagnosis systems, we offer
you additonal possibilities for keeping operating
costs to a minimum.

Optimization and modernization

Obviously you can never replace your equipment
and systems fast enough to keep pace with techno-
logical progress. But you can take advantage of the
latest technological opportunities through the vari-
ety of optimization options provided by our retrofit
and upgrade service. This fast and economical solu-
tion allows you to invest your capital wisely, and
take full advantage of our experience in adapting
older systems to new technical standards.
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The right Technology
to fit every Need

An overview of the technological solutions we offer

Flexible AC Transmission Systems Efficient High-Voltage Direct-
(FACTS) Current Transmission Systems
(HVDCQ)

With this technology, Siemens Power For bulk power transmission across
Transmission and Distribution is offering distances over 800 km (500 miles) from
high-performance components that opti- 1,000-4,000 MW and more, High-Voltage
mize power systems. Typical applications  Direct-Current Transmission (HVDC) is a

for FACTS include fast voltage control, cost-effective alternative to three-phase
increased transmission efficiency over tech-nology. The reduction in overhead
long lines, power flow control via meshed line costs of up to 35 % quickly compen-
systems and power swing damping. sates for the higher investment costs
With FACTS, more energy can be stably demanded by this technology.
transmitted within the power system. HVDC technology has already been used

numerous times for undersea transmis-
sion via submarine cables. The parallel
operation of HVDC systems and HVAC
connections has proven cost-effective

in a number of cases. HVDC back-to-back
converters allow coupling of grids, elimi-
nation of loop flows and controlling of
power flow.
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HVAC and HVDC grid access
solutions for decentralized
power generation units

Decentralized generating units are
custom-engineered, which involves
reconciling contrasting parameters, such
as high reliability, low investment costs
and efficient transmission in the best
possible solution.

Specific attention is paid to intelligently
designing the “collection systems” at
medium-voltage level, which is followed
by the high-voltage transmission system
offering the grid access.

By relying on both transmission technol-
ogies, Siemens can offer AC and DC
solutions at both the high and medium-
voltage levels. The technical constraints

of a decentralized generating unit in con-

nection with AC cables are well known

and addressed accordingly. Our engineer-

ing expertise includes everything from

the conceptual and basic design to digital

and real-time simulation, and we also
assume responsibility for presenting the
solution to the grid owner.

High-voltage switchgear
(AIS/GIS/HIS)

Siemens Power Transmission and
Distribution offers an extensive range

of internationally proven air-insulated
(AIS) and gas-insulated (GIS) switchgear
from 52 to 800 kV for indoor or outdoor
applications. This switchgear, along with
our comprehensive expertise in system
construction and engineering, allows us
to offer the right solution for every appli-
cation, from compact space-saving sys-
tems to turnkey switching substations.

Gas-insulated transmission lines
(GIL)

When environmental or structural factors
make overhead lines impossible, our
“underground” transmission path is the
ideal solution. Our gas-insulated trans-
mission lines (GIL) are an economically
viable alternative to conventional power
cables. The high safety standard of these
lines permits trouble-free installation in
tunnels along any traffic routes, including
railways and streets. And GIL is also
available for direct underground burial,
providing environmentally friendly,
reliable power transmission.
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The information in this document contains general descriptions of the technical options available, which do not always have to be present in individual cases.
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