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Hydropower Good Practices: Environmental Mitigatddeasures and Benefits
Case Study 11-03: Benefits due to Power Generafid@hagnao Micro-hydro Demonstration Project, Pipiines

Key Issue:
11-Benefits due to Power Generation
14-Development of Regional Industries

Climate Zone:
Tropical

Subjects:
- Rural Electrification and Development of
Regional Industries

Effects:

- Preservation of watershed area of Mahagnao Lake

- Development of local industries

- Promotion of Mahagnao Lake, a Natural Park including the power plant as an eco-tourism
spot

Project Name: Mahagnao Micro-hydro Demonstration Project
Country: Bgy. Mahagnao, Burauen, Leyte, Philippines

Implementing Party & Period

- Project: Philippine Department of Energy, New Energy Foundation of Japan
2002 (Completion of Construction) -

- Good Practice: Philippine Department of Energy, New Energy Foundation of Japan
2002 -

Key Words:

Preservation of the natural environment within Mahagnao Lake

Abstract :

The project aims to develop and demonstrate a small-scale hydro power plant which will provide
adequate and reliable electricity to 3 off-grid upland barangays in the Philippines, together
comprising around 300 households. The project also aims to prove the economic viability of
small-scale hydro power plants in isolated communities through a simplified maintenance
system.

1. Outline of the Project

New Energy Foundation of Japan (NEF) conceptualited 65 kW Mahagnao Micro-hydro Power
Demonstration Plant under the authorization ofNfieistry of Economy, Trade and Industry (METI) of
Japan and the Philippine Department of Energy. NBRtracted Tokyo Electric Power Services
Company, Inc. (TEPSCO) to conduct the feasibititiylg and serves as consultant for the project.

The construction of the project started in Junel286d was completed in February 2002. The main
beneficiaries of the project are the people regidinBarangays Cansiboy, Logsongan and Mahagnao,
Burauen, Leyte.



The Mahagnao project is located at the west foahefvolcanic range, consisting of Mt. Perker, Mt.
Noburas and Mt. Gumdalita in Barangay Mahagnaoa®am. The power plant is situated half kilometer
downstream from the outlet of Mahagnao Lake withess creek tributaries and surrounded by lush and
green vegetation. The area is situated in the bediee Mahagnao Volcano Natural Park, a protectea a
The Awasan River, originated from Lake Danao (&lsown as Lake Mahagnao) it flows to the southwest
and joins up with Marabong River. The gentle gnaidid the riverbed continues from Lake Mahagnao for
500 m, and the river descends within a steep slupeighout a V-shaped valley and drops at the Guin
Annivan Waterfall. The right banks of the river eppmately 400 meters downstream from the weir, is
comparatively steep slope and several collapsefoangl. The left bank continues to be a gentleeslop
However, downstream part the left bank becomeg steé the right bank become gentle and found some
flat ground. The project site is mostly coveredhvgtrata, consisting of volcanic breccias and lavee
volcanic breccias comprising the massive soft egagroximately of 10 to 30 cm in diameter.

2. Features of the Project Area

The design of Mahagnao Micro-hydro Demonstratioojgat has been thoroughly done base on the
available data that has been collected in ordgetaeeliable and accurate data especially hydrcddgiata

to be used in designing the amount of dischargé facilities, turbine and generator capacity. sBa on

the careful evaluation of available data gathetteelrun of river type has been selected and béabk
and most economical according to the site conditidile considered also that the project (Mahagnao
Lake) is located in a national park, under theifjtiite Law securing of necessary permits wouldienta
additional cost and time.

The construction of diversion weir is not ordinagmpare to typical weir design because there is an
existing box culvert used an outlet of the lakée Tesign of weir is very different to typical dgsi For a
typical design of weir, it built across the rivararder to divert the flow of water leading to th@ake. In

this design, the weir is provided with a trenclalket so that water will flow on it and conveyed he t
intake.

The scheme of Mahagnao Micro-hydro DemonstratiofeBr is run-of-river type with regulating resemvoi
type which is very unique because the plant capabtgerate in two types of operating system (rfan-o
river and pondage type). In selecting which typade depends on the available discharge of theane:
demand of the system. If the river discharge ificieifit to operate the required demand of the syste
will operate on a run-of-river type. However, lietdemand is greater than the output of the piaat,
system operates as a pondage type.

Table 1: Specifications of the 65 kW

. .. Table 2: Specifications of the civil facilities
Mahagnao Micro-hydro Project



Item Specification Item Specification

Catchment Area 3.3Km Diversion Weir| H2.12 x B 7.00 m
Design Discharge 0.53%m Intake H2.45 x B1.2 X L4.36
Intake Water Level EL 100.25 m Headtank H3.5xB2.5xL12.80
Tailrace Water Lever| EL 71.20 m Material Spiral Welded Steel Pipe

(Carbon Steel)

Gross Head 29.05m
Head Loss 384m Penstock dia.| 700 mm dia.
Effective Head 25.21'm Length 510.563 m

Installed Capacity 65 kW Power House H5.0xB5.0L5.0m
Turbine 1 x Cross Flow Tailrace H1.1mxB1.0xL8.8

The scheme of Mahagnao Micro-hydro Demonstrationjelet is run-of-river type with regulating
reservoir type which is very unique because thatptapable to operate in two types of operating
system (run-of-river and pondage type). In selegctivhich type to use depends on the available
discharge of the river and demand of the systenthdfriver discharge is sufficient to operate the
required demand of the system it will operate orumof-river type. However, if the demand is
greater than the output of the plant, the systeenaips as a pondage type.

3. Benefits

The 65 kW Mahagnao Micro-hydro project is the fingdro project constructed in the province of
Leyte. The power generated by the micro-hydrogmtojs being enjoyed by 3 barangays Mahagnao,
Cansiboy and Logsongan, thus targeted to serveh@B8e holds, a school building, health centers,
barangay halls, a church and day care centers.



The Mahagnao Micro-hydro power plant will bring aomic benefits to the area by increasing
livelihood opportunities, through the developmehiboal industries and for commercial applications.
Since abaca and coconut are the main productsesktharangays, abaca fiber stripping machine
driven by electricity will be introduced to increathe quality and production. Additional livelirsbo
can also be realized through the promotion of tkea as an eco-tourism site.

As of October 2002 there are 148 house holds céaddo the system and now enjoying the benefits
of a reliable source of power. Residents are viiadctelevision with video CD, listening to the radi
and few house holds now have a Refrigerator ananib&t important benefit is the student can study
during night time.

Tourist Attraction

The small-scale micro-hydro project is locatedhat foot of the volcanic range consisting of several
mountains. The area has a beautiful scenic view Wish and green vegetation and in a declared
Natural Park. The area can be promoted as an ecis+tosite for local and foreign tourists.

Education

From the start of the projects operation,

engineering students have visited the area from
different universities and colleges as part ofrthei

study tour program as well as interested micro-
hydro developers and proponents. The project will
enable to demonstrate and environment friendly
renewable sources of power, simple and easy to
maintain.

4. Further Information

4.1 Inquiries

Department of Energy (DOE), Philippines
Tel/Fax: +63-2-840-1817

This case history of hydropower good practice iblighed for educational and informational purposesdy and
may not be used for any other purpose. Duplicat@rcommercial purposes is prohibited. The autBpf this
publication make no express or implied warrantiemaerning this case history, including no warrardf
accuracy or fitness for a particular purpose.
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