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December 2006, 15 months after breaking ground, the power plant
was commissioned. Compliance with this timeline is particularly
remarkable as the work was carried out in a very mountainous
region where the road infrastructures complicated supply and no
explosives were used.

Social, economic and environmental impact
In embarking on such a project, the project team needed to satisfy
three dictates (economic, environmental and social) commanded a
priority by the competent Nepali authorities and supported jointly
with CIDA (Canadian International Development Agency).

With regard to the economic aspect, the project had to be viable.
The sale and distribution of energy would serve to reimburse the
loan and generate long-term profitability. In 10 years, the KHL prof-
itability threshold would be reached (15% of shareholders are small
local investors). This project is now hailed by the various financial
and governmental environments

With regard to the environmental aspect, one impact study carried
out before work began led to the elaboration of an environmental
management plan, whose implementation began in July 2007.

With regard to the social aspect, in cooperation with the CIDA
and LEDCO as well as a non-profit organization in the district of
Lamjung, COPPADES (Committee for the Promotion of Public
Awareness and Development Studies), BPR designed a mitigation
and social development plan which was both comprehensive and
varied. Activities of this program included assistance to 26 schools
in the area, construction of four new school buildings, micro-credit
group and cooperatives, tradesmen training, biogas and toilet
making training and implementation, health post creation, HIV-Aids
education, etc. The hydro power project was the entry point from
which these social enhancement measures have been able to be
implemented and sustained. These programs are still operating after
commissioning of the project.

For further information, contact François Vitez, Ing.
Production Director, BPR Energy. Email: francois.vitez@bpr.ca

LUDVIKA HYDRO POWER STATION, SWEDEN

During refurbishment of the Ludvika hydro power station on the
Kolbacksan river system in Sweden, emphasis was placed on making
the new installations as eco-friendly as possible within the bound-
aries set by nature and legal constraints.

The intrusion into the natural river of Kolbacksan took place sev-
eral centuries ago when locks were built for boat traffic and dams
were built for waterwheels to power mills, hammers etc. Harnessing
of hydroelectricity was a very late event. The refurbishment effort
proactively took aim to withdraw as much electricity as possible
from the intrusion thus justifying it to a large extent from an envi-
ronmental point of view.
Some of the refurbishment features included:

• The powerhouse was reused, preserving some industrial history of
the early 1900s.

• The peak efficiency of the new machine was put at the maximum
legally permissible discharge, making the most efficient use of
available water.

• An oil-free runner hub was chosen, with only a small amount of
glycol used for lubrication.

• The hydraulic power pack and oil-lubrication units were equipped
with tubs to contain any oil leakage.

• An oil separator was installed between the pump sump and recipient
• The hydraulic power pack was designed to have motors run-

ning only when needed to charge accumulators, limiting power
consumption.

• The machine is normally in operation from 6am – 10pm five days
a week, producing power only when demand is the highest.

• The generator was equipped with an extra heat exchanger to recov-
er losses into a large accumulator tank, which was then used to heat
the power house during the night and at weekends.

• The plumbing was connected to the community sewage system
instead of to the recipient.

The power station was first commissioned into a 40Hz plant in
1901. In 1930 and 1941 the previous Francis machines started ser-
vice at 50 Hz and operated until 8 January 2007. The new Kaplan
machine commenced operation on 19 October 2007.

Further key features of the refurbishment included:

• The 330m long race water slag-stone masonry tunnel was repaired.
• A new stainless steel intake and surge chamber gates were installed.
• A new painted carbon-steel penstock was used, buried close to

powerhouse.
• A new Kaplan turbine with synchronous generator was installed.

This is a Six-bladed horizontal Kaplan with runner Ø= 2.12m,
Hnom= 17 m, Qmax= 24m3/sec and P = 3.6 MW
Synchronous generator with rotating brush-less exciter, U =
10.5kV, f = 50 Hz, n = 273 rpm

• New motorized overhead traverse cranes were installed instead of
hand-operated ones.

• A new computerized control system featuring field bus and dis-
tributed I/O units was utilised.

• New medium voltage switchgear featuring vacuum type circuit
breakers was also installed.

• A high-accuracy absolute efficiency test featuring the Accusonic
method for flow measurement (inaccuracy of < 0.7 %) was used.

The Ludvika station is owned and operated by Vasterbergslagens
Kraft AB, which has 47 dams and 11 hydro power stations, among
them the Hellsjon station which was part of the world’s first com-
mercial power scheme utilizing three-phase alternating current.

The refurbishment was made within the governing permit of 1916
and the established usage thus having the same maximum discharge
and regulating reservoir amplitude as before.

A consortium made up from turbine manufacturer Kossler of
Austria and generator manufacturer Lloyd Dynamowerke of
Germany had the most favourable evaluated tender for the machine
including peripherals. Guaranteed efficiency was exceeded.

Project investment was US$8.5M, which included US$2M for the
complete turbine-generator and US$60,000 for the absolute effi-
ciency test. It is estimated that the investment will be repaid after 13-
14 years. In an average year the new equipment will generate
13.0GWh at 3.6MW compared to the previous 10.4GWh at
2.8MW. The very wet year of 2008 yielded 18.6GWh.

Green certificates will be granted for the entire production for 15
years making the refurbishment reasonably profitable.

For further information contact Tommy Hjort of Cervus Power AB.
Email: tommy.hjort@cervuspower.se

Don’t miss the June issue for details on further small
hydro schemes worldwide

New (buried) and previous
penstock entrances at Ludvika
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