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Executive Summary

1. Current Status of Concerned Country

With the increasing population and strong economic growth, the electricity demand in
Indonesia is expected to grow at the rate of over 8.5% per annum in the next 10 years. Thus,
enhancement of power supplying capacity is one of the top priority in Indonesia. For the power
development, the government aims to diversify the energy source from the conventional coal
dependent structure. The target is to increase the share of renewable energy including
hydropower generation to 15% of the total power supply by 2030.

However, due to the limited budget for new power facilities, the increase of power
supply remain 6% per annum. With this condition, PLN (Perusahaan Listrik Negara Persero),
the state owned company supplying 70% of the total power supply in Indonesia, is actively
working on the reduction of operation expenses in order to secure the budget to invest in the
power generation facilities. Along with the same line, PIB (PT Pembangkitan Jawa - Bali), the
subsidiary company of PLN and the operator of the Cirata hydropower station which is the
largest hydropower station in Indonesia, is also targeting the reduction of operation and
maintenance cost.

In particular, the most needed improvement in the operation and maintenance of the
hydropower station is the efficiency of aquatic plant removal. In case of hydropower dam lake,
in addition to the inflow of industrial and domestic wastewater, aquaculture activities in the
dam lake causes eutrophication which leads to the overgrowth of aquatic plant. From the fact
that this aquatic plant potentially will be a risk of causing power failure, aquatic plant removal
in manual method is being carried out over a year. However since the manual removal capacity
is not meeting the speed of the growth of aquatic plant, it only to increase the annual
maintenance cost.

Water Hyacinth in Cirata Dam Manual Aquatic Plant Removal

Figure: Water Hyacinth and Manual Removal

Reservoirs and natural lakes connected to the rivers are also facing the same problem
caused by aquatic plants. Without the proper management of aquatic plants in those water
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bodies, rotten aquatic plants sunk in the lake bottom further accelerate the eutrophication. Also,
removed aquatic plants which are left at the lakeside causes odor and ruins the aesthetic
landscape for the tourism.

Under these circumstances, the improvement of aquatic plant harvesting management is
deemed to contribute to the reduction of maintenance expenses which allows more investments
in new power facilities for the enhancement of power generation capacity. Also, through proper
removal and management, aquatic environment can be improved and can reduce the negative
effects on the surrounding residents.

2. Applicability of the Proposed Products and Technology and Business Deployment

Policy in Abroad

Proposed Product is an Aquatic Plant Harvesting machine which mechanically removes
aquatic plants (water hyacinth etc.) floating on the water. The main features of the product are
as follows:

1) Efficiency: Having wide frontal blade of 3,000mm, the machine can efficiently remove
and collect waterweed in large scale lakes.

2) Operability: Using a paddle instead of a screw as a driving force, the machine can
circulate on the spot, maneuver smoothly and enter into shallow areas. Also there is no
disturbance by aquatic plant entangles in the screw.

3) Durability: Useful life is designed to be 10 years. With the proper maintenance
however, the machine can be used over 20 years according to the past record in Japan.

Agquatic Plant Removal Efficient Removal with Wide Width Possible to Navigate and Turn
(WH-3000 introduced in Malawi)  and Easy Operation by Handles ~ Around in Narrow Waterways

Figure: Key Features of the Proposed Product (WH-3000)

Water hyacinth growing in Dam Lake in Indonesia is currently removed manually. By
mechanizing the operation, harvesting period can be shortened and cost reduction can be
achieved.

Nodak, the manufacturer of the machine, not only provides the machine itself but also carry
out aquatic plant removal services in Japan. Based on those experiences, Nodak has
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accumulated the knowhow in harvesting planning and water quality management in
accordance with the characteristics of various water bodies (shape of the lakes, growing
situation of aquatic plant).

3. Survey Result of the Applicability of the Proposed Products and Technology

The issues of aquatic plant in Indonesia can be found in dams, natural lakes and
reservoirs. Those water bodies consider to be a potential market for the mechanization of
aquatic plant removal operation. The survey team visited: 1) Hydro power plant companies
managing dams, 2) Ministry of Public Work responsible for natural lakes and 3) local
government in charge of reservoirs in each cities. During the survey, the survey team
introduced the Weed Hunter, and discussed on the needs for mechanization of aquatic plant
removal operation and on their interests in installing the Weed Hunter.

As a survey result, demand for mechanization of aquatic plant removal was already
recognized and market opportunities for Weed Hunter was clear identified as above.

At the same time, composting is identified as the most appropriate method for the
utilization of removed aquatic plant. Because it is a simple technology and it can reduce the
volume of removed aquatic plant, which is important condition for the sustainable operation.
The composting business can also create employment opportunities for the residents and
fishermen surrounding the Cirata dam who would have been involved in the manual removal
operation before introduction of mechanization.

4. Proposal of ODA Project

Based on the survey result, three possible ODA Project was considered useful:
Demonstration project (Introduction of Weed Hunter + Compost technology), Grant aid project
with SME products (Introduction of Weed Hunter) and Grassroot technical assistance project
(Compost technology). As a first step, by utilizing Demonstration project scheme, the efficient
model of aquatic plant removal and proper treatment of removed aquatic shall be established in
Cirata dam. By disseminating this model to other areas, other hydropower management
company will be able to secure the budget for increasing their power generation and supply
capacity.

The project content is as shown in the table below. The objective is to propose efficient
aquatic plant removal together with the optimal utilization of removed aquatic plant as a
package, to establish the model case for the sustainable improvement of aquatic environment.
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Table: Project Design Matrix (Draft)

Overall Goal
Enhancement of power infrastructure in accordance with the energy policy by the government

Project Goal

The improvement of financial situation of operation and maintenance activities of Cirata Dam
Lake enables to spare the resources for the upgradation of the facilities or other necessary
investment.

Outcome
3. By introducing Weed Hunter, efficient aquatic plant removal operation will be understood
and implemented by PJB.

4. By introducing appropriate treatment method of removed aquatic plant, aquatic environment
in Cirata dam will be improved

Activities

1-5. Establish a new removal system including removal operation, boat transfer, unloading
operation etc.

1-6. Provide training on harvesting planning preparation.

1-7. Provide training to PJB staff on Weed Hunter operation and maintenance of the machine.

1-8. Implement efficient aquatic plant removal operation by Weed Hunter.

2-3. Provide training on compost production utilizing removed aquatic plant.

2-4. Evaluate the impact on residents and fishermen (improvement of the issue of boat

navigation etc.) by utilizing Weed Hunter for aquatic plant removal operation

The following figures are the proposed operation method of aquatic removal and
composting.

Figure: Operation Method of Aquatic Plant Removal



AV RV TE FLAHOKERE~Y XD AV Ma EEER M ERE
T TS E

Figure: Compost Processing Concept
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