Work undertaken so far on the reinstatement of
the micro hydroelectric power plant
“Chambamontera”
February 15th 2011
Beginning of the process
In March 2010, with support from Warwick Franklin, a meeting was held in
the UK between Patrick Matthiesen and Rafael Escobar. At this meeting it was
determined that the micro hydroelectric power plant’s system, which had
originally been installed as a single-phase system, would be upgraded to a
three-phase system, in order to ensure an adequate electricity service of
sufficient quality.
Between May and June, the technical staff of ENISER in Peru conducted a
design review of the plant, concluding that the following equipment would be
replaced:
A.
B.
C.
D.

Generator;
Regulator;
Electrical Network: transformers, wiring and accessories; and
Review of internal installations

Additionally, some parts of the civil works would need to be improved, the
security of the powerhouse would be increased, and finally, the management
system would be improved.
These changes resulted in a NEW DESIGN PROPOSAL, which would include
the involvement of the population. To this end, the contributions of both the
Matthiesen Foundation and Practical Action were defined, since this new
proposal meant significant additional cost. An agreement was finally reached
and the relationship with the community was begun.

Actions since July 2010
The first meeting between the
technical team of Practical Action, the
local authorities and the community
of Chambamontera was made in July.
At this meeting it was agreed among
other things, that the community
would support Practical Action’s
efforts to change the system.
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Since this meeting, various activities
have been carried out in parallel. One of
these has been to strengthen the

training of future users from the
community
in
the
areas
of
operation,
maintenance
and
management of a rural energy system. Additionally, a quotation was prepared
for the equipment to be installed and the subsequent production of some
components (generator and regulator, in particular). This process has taken
roughly three months of work (from August to October).

In November, a visit was made to the
community to initiate a review of
domestic connections, to collect the
equipment originally installed and to
train leaders and families in the
community.
In December 2010, activities began on
the implementation of the micro
hydroelectric power plant. Gilberto
Villanueva, Rafael Escobar and the
technical and social team of Practical
Action made a visit, the purpose of
which was to involve the communities
of Eden and Chambamontera and
form
working
groups
for
the
reinstallation of equipment and the
implementation of the new electrical
network.
The following is a report of the latest
implementation activities:
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Reinstallation and implementation of the three-phase system
The changes to the system, as defined by
the project team, were begun. These
consisted of upgrading the single-phase
system to a three-phase system. This
involved changing the electromechanical
equipment (generator and regulator).
Likewise, the medium tension electrical grid
was added to through the purchase of new
transformers, accessories and cabling for
the 2 missing lines. In addition, the internal
domestic installations were reviewed and
the necessary changes were made to those
which were in poor condition.
This process has taken longer than planned,
mainly due to the importation of equipment
(generator and regulator), and also for the
delay in transporting the reinforced
concrete poles used to support the transformers.

Performance testing of the System
On Sunday 6th February, after completing the installation of new equipment
and accessories, the entire system was tested: first in the power house, then
in the village of Chambamontera and the annex of El Eden. The results were
positive. The data obtained from measurements carried out by a specialist
hired for this purpose can be seen below:
Tests of the output transformer (next to the power house)
- Transformer 380/10,000 V, 25 kVA, 3Ø marque H&P, Serial Number 3229 2010
- Isolation MT – mass = 6.0 GΩ
- Isolation MT – BT = 10.0 GΩ
- Isolation BT – mass = 5.0 GΩ
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Tests of the transformer in the village
- Transformer 10,000/440-254V, 25 kVA, 3Ø marque H&P, Serial Number
3228 - 2010
- Isolation MT – mass = 6.8 GΩ
- Isolation MT – BT = 8 GΩ
- Isolation BT – mass = 5 GΩ
Voltage between phases: 380 V.
Ia = 8 Amp.
Ib = 2 Amp.
Ic = 2 Amp.
Frequency = 60 Hz.
Voltage inside dwellings: between 215 and 230 V.

Other Activities
• One of the most recent activities was to complete the construction of
retaining wall fins behind the powerhouse, to protect it against land-slides.

• In order to establish agreements on the functioning of the plant over
the coming days/weeks, a meeting was held with the local authorities and
the population of the communities. The most important results of this
meeting were:
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-

Mr. Jairo Carhuajulca Barbosa was appointed as an operator of the
system, with Mr. Santo Pérez and Mr. Ulises Lozada Gordillo as backups. The three of them were trained in the processes of operation,
maintenance and system administration.

-

During the first month of operation, the electricity service will be
available from Monday to Saturday between the hours of 5pm to 11pm,
and on Sundays from 10am to 10pm. Later, an extension of the service
will be assessed, with the approval of all users.

-

All users agree to use fluorescent lights and low-energy bulbs.
Incandescent bulbs are prohibited.

-

Practical Action will make periodic visits to carry out a technical
inspection of installed equipment and accessories and to make any
necessary adjustments.

-

Training days will be held for the users. It is important for them to
know details about the organisation of the system, the efficient and
sensible use of energy, the tariff system, etc.
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Conclusions and future actions
a) The electrical system has been operating since 10th February. The
communities of Eden and Chambamontera have been receiving a normal
electricity service.
b) The process of organising the company to manage the service is in the
being consolidated. It is expected that a rural power company will be
constituted, in order for the service to operate officially.
c) It is hoped that in the coming days another working day will be organised
with local families on issues relating to the sensible use of energy.
d) Over the next 3 months, the operation of the micro hydroelectric power
plant will be assessed, in order to complete the final hand-over of the
system to the community.
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