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Dear readers, dear customers,
o S
The recent blackouts in parts of the United States, Canada,
Great Britain, Denmark and Italy revealed something that
was unexpected by the general public of these and other
industrialized countries: We are fast approaching the limits

of grid capacity, stability and reliable electricity delivery to
an extent that is remarkable for post world war Il times.

Have any industrialized countries experienced much more

than flickering of light during the last 40 to 50 years, except
for emergency situations such as severe weather? Did we

experience regular power outages or interruptions of elec-
tricity supply?

No. It is a given that a developed and industrialized society
experiences an endless supply of undisturbed and safe
electricity.

Reading the many responses and comments following
these blackouts, you might have noticed that hydropower
stations, especially during the Northeastern blackout in
North America, were able to continue operation and stabi-
lize their grids or bring them back on line much faster.

We were especially proud that customers rewarded us with
some direct comments regarding the performance of our
machines. A telephone call on the 15th of August between
our staff and Al Zelinski from St. Lawrence hydropower sta-
tion of the New York Power Authority (NYPA) confirmed
that “unit no. 26 reverted to speed control unsynchronized
mode of operation [this is the most stable governor con-
trol mode] as you [Voith Siemens Hydro] designed it to do
and then ran ‘rock solid’ for the remainder of the incident”.
Further, he mentioned how much better it would have been
if NYPA had 16 unit “26” in service instead of only one.

The future of hydro power: back-up against blackout.

Dr. Hubert Lienhard
Chairman of the Board
of Voith Siemens Hydro
Power Generation

Only hydro power can provide capacities and offer the
many ancillary benefits that easily match or pass other
fuel types in generation. One of its great attributes is to
provide quick and flexible connection or disconnection
to the grid, and for this reason, it is ideal to balance peak
or low load demand from the grid in large capacities.

Future electricity supply can only be safe and reliable, if

the energy mix in any country is done in a balanced con-
cept to provide the power needed, with environmentally

optimum solutions, and meet Kyoto green gas reduction
goals at the same time.

Not an easy task: hydro power stands by — and so do we
as a supplier — to support operators, utilities and decision
makers with the advantages it has had for hundreds of
years and to still develop solutions that make this fuel
even more environmentally friendly.

Whether this happens in Africa — the market focus of this
issue —or other areas, we are always available to help you.

Whatever your opinions and business interests are:
please do not hesitate to let me know what they are!

Yours sincerely

et/ Fntap”

Dr. Hubert Lienhard

My e-mail address is Hubert.Lienhard@vs-hydro.com
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==smm Focus on Africa

East African countries

liberalize their ener

Energy is a basic requirement for human development, yet over 70% of
people living in rural East Africa have no access to grid electricity or any
other form of modern commercial energy. Even though East Africa’s poten-
tial for hydro power is high, only a fraction is developed. Hydro power
projects are capital-intensive, one reason why African governments are not
undertaking them as fast as they could. The deregulation and liberalization
now taking place within the energy sectors of East African countries such as
Ethiopia, Kenya, Tanzania aim especially at attracting private investors,
who are also prepared to consider the development of small hydro power

potential.

Ethiopia — The water tower of Africa
Ethiopia occupies an exceptional posi-
tion in tropical Africa. Well-irrigated
highlands and rivers abounding in wa-
ter, which fall from great elevations
into canyon-like valleys have given this
country the reputation of the “water
tower of Africa”. Its economically fea-
sible hydropower reserves (an esti-
mated 260,000 GWh/year) far exceed
its own needs. These are ideal condi-
tions for supplying the energy-starved
neighboring countries. However, less
than 2% of the precious hydro poten-
tial has been developed. Less than
15% of the population has access to
electricity. In addition, there are ambi-
tious plans to develop the food pro-
cessing industry, the mining sector
and the tourism sector, all of wich will
rely on electricity.

The government has recognized the
fundamental importance of sustained,
reliable energy supplies for the devel-
opment of Ethiopia’s economy and
that of its neighboring countries, and
has begun an extensive reform of the
energy market. The liberalization of
the market is above all intended to
attract private investors.

Because domestic and more particu-
larly industrial energy consumption
is low in Ethiopia, regional integra-
tion and the interconnection to other
national power grids is paramount.
With the completion of different hy-
droelectric projects, which are now
up and running, and the implementa-
tion of power projects by the private
sector, Ethiopia would have excess
power for possible export. In addition,

cooperation in sharing the Nile resour-
ces has been extended, with nine of
the ten Nile basin states participating.

Tanzania — The Country

of the Great Lakes

Tanzania is bounded in the North by
Lake Victoria, in the West by Lake
Tanganyika, and in the South by Lake
Nyasa, plus the inland lakes, includ-
ing Rukwa, Manyra, Eyasi and Natron.
In addition it has many rivers with the
main river basins Rufiji, Kagera, Mala-
garasi, Ruvuma, Pangani, Wami and
Mare and several coastal rivers, of
which all have hydropower potential,
most of it undeveloped.




Agriculture dominates Tanzania’s econ-
omy, accounting for 56 % of the Gross
Domestic Product (GDP), providing
85 % of exports and employing 90 %
of the work force. Cultivated crops are,
however, limited to only 4 % of the land
area. Industry accounts for 15% of the
GDP and is mainly limited to process-
ing agricultural products and lighter
consumer products. Yet current ener-
gy production does not meet demand.
Many rural regions have no access to
electricity. The economic growth, which
is necessary to guide the country out
of poverty, is also lacking.

The Ministry of Energy and Minerals
is responsible for all energy-related
matters in Tanzania. Under the Min-
istry, Tanzania Electric Supply Com-
pany Ltd. (TANESCO), a state owned
company, was formerly the only com-
pany responsible for generation, trans-
mission and distribution of electricity.

Tanzania has also realized that a de-
pendable electricity supply is essential
for economic growth and decided to
deregulate the energy sector and to
allow private investment.

Tanzania has an estimated hydropow-
er potential of 4,000 MW, of which
only about 14% has been harnessed
so far. The exploitation of the hydro-
power energy still untapped would def-
initely help Tanzania and other neigh-
bouring countries foster economic
growth and support the countries’ pov-
erty reduction efforts.

Kenya — development based

on hydro power

The Kenyan government has been
successfully implementing a program
of economic liberalization and reform
since 1993. Deregulation has helped
to boost most sectors of the economy
and to attract private capital.

Kenya’s energy program is largely
backed by foreign investment. How-
ever, electrical shortages remain a
key barrier to development within
the country.

At present, around 80% of power sup-
plied in the country is generated from
hydro power stations. Most hydro
potential is found on the Tana and
Turkwel rivers. It is estimated that the
technically feasible hydro potential

is 4,710 GWh/year, of which 62% has
been developed. No new hydro plants
are currently under construction, but
existing facilities have potential for
upgrading. On the other hand, there
are several small, mini and micro hy-
dro plants in operation, with a total
capacity of around 14 MW, being con-
sidered for development by private
investors.
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Focus on Africa: Ethiopia

The 184 MW Gilgel Gibe hydropower project is located in south central
Ethiopia, about 270 km from Addis Ababa. Upon completion, the project
will contribute about 40% of the present installed capacity of the country.
The operator is government-owned Ethiopian Electric Power Corporation
(EEPCO), the main financier is the World Bank group (IDA) along with the
European Investment Bank (EIB) as a co-financier. The construction work
on the powerhouse, tunnel and dam is now nearing completion. The com-
missioning of one of the three units is expected in November 2003. Voith
Siemens Hydro is responsible for the mechanical design, manufacture, de-
livery, erection and commissioning of the three 66.7 MW Francis turbine
units, including the digital governor system and turbine inlet valves.



An intensive training for a group of
ten EEPCO staff was held in spring,
2002, at Voith Siemens Hydro in Hei-
denheim.In addition to traditional train-
ing on design, manufacturing, control,
erection, commissioning, operation
and maintenance, following issues
were also part of the agenda: quality
and procurement processes, bearing
behavior as well as general mechani-
cal and electrical features. The group
also witnessed the approval of the first
runner and guide bearing for Gilgel
Gibe, manufacturing quality assurance
demonstrations such as tensile and
bending testing, and paid a visit to
the hydraulic testing lab. The training
was rounded up by excursions to small
hydropower stations, some bulb instal-
lations and also a site visit to Germa-
ny’s impressive Goldisthal pumped
storage stations.

The training agenda was tailored to
exact customer specifications and
specific requirements for the future
operation of the plant.

Voith Siemens Hydro is very pleased
with the results of the complete pro-
ject and is looking forward to contin-
uing the good relationship developed
with EEPCO on their second stage
hydropower station at Gilgel Gibe.

For more information:
Dieter.Schwarz@vs-hydro.com

hypower 6/2003



Focus on Africa: Tanzania

Improved power generation
reliability in Tanzania

The 200 MW Kidatu Hydropower Station in Tanzania, owned by TANESCO
(Tanzania Electric Supply Company Ltd.), was built in two stages, with two
units being commissioned in 1974 and two more in 1978. Over the years,
the control system underwent various rehabilitation programs and exten-
sions, resulting in a conglomeration of systems that made service and
maintenance of the plant extremely difficult. Voith Siemens Hydro of Nor-
way has recently completed a total replacement of the existing outdated
automation, communication and protection systems.

Automation

Voith Siemens Hydro engineers re-
placed all parts of the existing control
system with a state-of-the-art auto-
mation system and a PC-based Man-
Machine-Interface (MMI). The gener-
ating units, auxiliary systems and
the switchyard were equipped with
autonomous Unit Controllers (UC)

on which all the unit-specific soft-
ware runs.

To get accustomed to the new sys-
tem, the power plant operators were
given basic and advanced computer
and system training by Voith Siemens
Hydro. During the implementation
period, the staff was able to get a
good grasp of the new technology.
This advanced training with the well-
proven Voith Siemens Hydro technol-
ogy enables the smooth operation
of the power plant.

Water Household System

One part of the automation system
is the advanced Water Household
System. This is a special online soft-
ware system implemented on the
standard automation hardware.
Among other things, the system
consists of online joint control and
power generation planning, includ-
ing the consideration of start and
stop costs, etc.




After a short period of operation, the
Water Household System has signifi-
cantly improved the average energy
output of the power plant, and the extra
investment has already paid for itself.

Protection

The SIPROTEC family from Siemens
was chosen as the new protection
system. Each unit has been equipped
with duplicated electrical and mechani-
cal protection systems based on state-
of-the-art, self-monitoring standard
equipment.

Voith Siemens Hydro has prepared a
Relay Coordination Study for the whole
scheme. Due to the new protection
scheme of Kidatu, grid stability and
power supply reliability in Tanzania
are improved noticeably.

Communication

Due to technology failure, poor main-
tenance, landslides and bushfires,

all communication between the pow-
erhouse, dam and switchyard had
broken down. Voith Siemens Hydro
specialists, together with the client,
evaluated several ways to solve the
problem and decided to install a
power line carrier system (PLC).

The necessary work on the important
transmission line was planned in detail
and completed during a very short shut-
down and interruption of the power
transmission. With its new equipment,
the automation system is already on-
line with the remote control communi-
cation to the TANESCO Load Dispatch
Center.

Documentation
The last, but not the least important
part of the rehabilitation project, was

the improvement of the plant docu-
mentation system. All information is
now compiled in one comprehensive
documentation system. From now on
the operation and maintenance staff
can get a clear overview of all details
in a short time and perform necessary
services more effectively.

For more information:
Einar.Roeset@vs-hydro.com
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80 MW unit added
to Gitaru in less than two years

The Gitaru power station is located on the Tana River, about 160 km north
east of the Kenyan capital, Nairobi. Owned and operated by Kenya Electrici-
ty Generating Company Ltd. (KenGen), the plant with its two 72.5 MW verti-
cal Francis units began commercial operation in 1978. In this initial phase,
the civil design and construction had already made provisions for a third
unit. Nevertheless, it was not before the second half of the 1990s, when
Kenya’s electricity demand began to exceed supply, that the decision to
install additional generating capacity was taken. A third machine would
provide additional energy during the rainy season, give year-round peaking
power and increase KenGen’s operational flexibility.

When tender documents for interna-
tional competitive bidding were issued
in 1997, a very ambitious time frame
outlining an implementation period

of just 25 months was proposed. For
a project of this magnitude, the time
frame seemed unachieveable. Voith
Siemens Hydro accepted the chal-
lenge and promised an even faster pro-
ject implementation of just 22 months.




Simultaneous work to reduce
implementation schedule

The machines at the Gitaru plant rank
among the largest generating units in
the Kenyan system. The combined ro-
tor-shaft weight of the original 72.5 MW
machines reaches approximately

175 tons. The additional vertical-shaft
Francis turbine-generator unit, which
Voith Siemens Hydro was to install,
was designed to be capable of deliver-
ing an even higher maximum continu-
ous output of 80 MW. Since typical
erection programs for machines of
this size can easily take 30 months
and more, it was necessary to recon-
sider the traditional erection sequences.
As the single turnkey contractor, Voith
Siemens Hydro was responsible for
the timely and efficient management
of all critical aspects of the project

including design approvals, interfac-
ing with existing station systems and
relevant Kenyan regulatory authorities
as well as customs clearances through
the port of Mombasa. To guarantee
minimum duration, simultaneous tur-
bine and generator erection activities
were maximized and the impact of the
civil works on them minimized. A close
management of all activities and sub-
contractors involved was essential to
the success of the project.

Flexible project management
secures final success

Late into the project time line, it be-
came clear that the civil works would
be completed late. This created an
even shorter time for the completion
of the remaining turbine and genera-
tor build sequences and commission-

ing. In spite of these changing circum-
stances, Voith Siemens Hydro was able
to adapt its original program accord-
ingly and also cope with further delays
caused by customs clearance prob-
lems. Dry commissioning of turbine-
generator auxiliary equipment began
in early October 1999. At the begin-
ning of November the unit was watered-
up and synchronized with the Kenyan
grid. Commercial trials began in that
same month — less than two years
from the initial contract award.

For more information:
Norbert.Pichowski@vs-hydro.com
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Baspa Il:
Largest private hydropo wer station
connected

At a formal signing ceremony of the
commissioning certificates for the
three units of the Baspa Il hydropow-
er station in India, the generators,
supplied by Voith Siemens Hydro
Power Generation, have been hand-
ed over officially to the customer,
Jaiprakash Hydro Power Limited.

The Baspa |l power plant has supplied
electricity from the Himalayas into the
Indian grid since June 2003.

With a maximum output of 360 MVA,
the run-of-river plant at an elevation
of 1,825 mis reducing the peak load
shortage in the Federal State of Hima-
chal Pradesh as well as in the Greater
New Delhi area. Voith Siemens Hydro,
as consortium leader had been award-
ed the contract to provide the com-

plete electro-mechanical and control
equipment for Baspa Il together with
VA Tech in January 1999. Baspa |l

is the largest hydropower project in
India operated by an IPP — an Inde-
pendent Power Producer, Jaiprakash
Hydro Power Limited (JHPL).

The award of this project marked the
beginning of successful cooperation
between two market leaders in the
area of hydropower in India, Jaipra-
kash Industries, the parent company
of JHPL and Voith Siemens Hydro.

\rl:l'l'l'l'l SIEMENS
roma FENTEA Lt I. \

Both companies signed a general co-
operation agreement in November
2000. Recent orders for the hydro-
power stations of Baglihar and Omka-
reshwar (see left) show the continued
success of this collaboration and also
the substantial contribution of Voith
Siemens Hydro to the development
of hydropower potential in India.

For more information:
Hubertus.Zimmermann@vs-hydro.com
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Successful model acceptance
for Tai’An

Another successful model acceptance test recently took place in the
Corporate Technology facilities of Voith Siemens Hydro Power Generation.
The model for the reversible pump-turbines for the new pumped storage
plant Tai’An in China underwent extensive testing.

In the presence of experts of the cus-
tomer, Shangdong Taishan Pumped

Storage Power Station Co., Ltd., effi-
ciency and other performances guar-
anteed, as well as proof of secure op-
eration of the prototype could be best
fulfilled. During a customer witness

test with Shangdong Taishan Pumped

Storage Power Station Co., Ltd, all
parameters guaranteed were met.

Tai’An hydropower plant will be equipp-
ed with four reversible pump-turbine
units, each with an output of 250 MW.
Voith Siemens Hydro was awarded the
contract at the end of November 2002

and will supply four complete units:
pump-turbines, motor-generators,
spherical valves, supervisory and
control systems.

The first unit is planned to be
commissioned end of 2005.

For more information:
Martin.Giese@vs-hydro.com




Operation training
for Middle Marsyangdi

Nepal’s most important energy
resources are hiomass and hydro
power. Currently, the country relies
on economic progress through
tourism, the labor-intensive small
and medium-sized industries and
—in the long term - the export of
electrical energy to India. At pre-
sent, only approximately 1.5%

of the country’s commercially
usable hydropower potential of
around 25,000 MW is developed.

Training on the job for the guest
from Nepal

Another hydropower station, Middle
Marsyangdi, with an installed capacity
of 72 MW, will be put into operation

in mid-2005.

The turbines — two Francis turbines
with a capacity of 36 MW each — and
the inlet valves and controls are sup-
plied by Voith Siemens Hydro. And
not only these: the services provided
also include the communication of
expertise for the optimum operation
of the plant after completion. Voith
Siemens Hydro trainers gave their
expertise on hydraulics, maintenance
and process technology to four guests

Middle Marsyangdi gates

of Nepal Electricity Authority during
one month in Heidenheim. They deep-
ened their new knowledge through
visits in the Goldisthal and Glems
hydropower plants. During the final
exam 60 technical questions had to
be answered. All trainees passed with
flying colors. “We learned a lot during
the four weeks and are now well-versed
in operating our hydropower plant,”
said plant manager Sunil Kumar
Dhungel.

For more information:
Karsten.Horn@vs-hydro.com
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Partnering with Hydro Tasmania

An alliance agreement has been formed between Hydro Tasmania and Voith
Fuji Hydro, Kawasaki, Japan, for the modernization and optimization of the
hydroelectric equipment at Gordon power station, end of 2002.

Hydro Tasmania’s Manager, Power
Schemes, Simon Krohn, said that
the project objective was to improve
the reliability and availability of the
machines in readiness for Hydro
Tasmania’s entry into the National
Electricity Market. “Gordon power
station will be a key asset in meeting
peak load demands,” Mr. Krohn said.
“Since the power station was com-
missioned in 1978 it has served Tas-
mania as a base load station during
periods of low rainfall, when genera-
tion from our run-of-the-river assets
is also low. The refurbishment of these
units will prepare them for their new
role as a peak generation plant.”

— % PN

! # ey :'1,:&'-. z HE -
l. . - } }:-_.'?Il;..: - . ."1. ﬂ\."f... ..'.
i ™ o L S

Lake Padder

Mr. Krohn said that the alliance agree-
ment with Voith Fuji Hydro has the
potential to deliver better outcomes in
a shorter time frame than traditional
contract arrangements. As the presi-
dent of Voith Fuji Hydro, Dr. Martin
Kuechle adds: “Being the Japan based
entity of Voith Siemens Hydro Power
Generation, Voith Fuji Hydro is able to
provide our customer, Hydro Tasma-
nia, with the comprehensive expertise
and state-of-the-art technology of the
leader in hydro power modernization.”

Hydro Tasmania is the largest renew-
able energy generator in Australia,
owning and operating 2,262 MW of

in Gordon modernization

hydro power plants. This project is
one of a series of planned upgrade
projects that are part of Hydro Tasma-
nia’s 10-year program of efficiency
upgrades and refurbishments.

The Gordon power station generates
energy from inflows into Lake Gordon
and Lake Pedder in South-West Tas-
mania. With three 150 MW Francis
turbines, it is the highest capacity
power station in Tasmania.

For more information:
Martin.Kuechle@vs-hydro.com

Wineglass Bay, Tasmania



