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CAPACITY BUILDING ON ELECTRONIC LOAD CONTROLLERS FOR MICRO-HYDRO 
TECHNICIANS IN SOUTH AND SOUTHEAST ASIA 
 
EXCHANGE ACTIVITY’S AIM: INCREASING THE CAPACITY OF LOCAL ENGINEERS AND TECHNICIANS TO DEAL WITH ELC 
OPERATION AND MAINTENANCE 
 

Location: 
Indonesia 

Technology: 
Micro-Hydro  

Costs: 
Total: �€ 42,480 

WISIONS financial support: �€ 35,500 

Partners Involved: 
Asosiasi Hidro Bandung (AHB) 

(www.ahabe.wordpress.com) 

Hydro Empowerment Network members 
(www.hpnet.org) 

Duration: 
09/2015 – 07/2016 
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EXCHANGE NEED AND OBJECTIVE(S) 

Electronic Load Controllers (ELC) are a 
crucial component of micro-hydropower 
(MHP) systems. Whereas technicians 
trained in the maintenace of turbines, 
generators, transmission lines and other 
MHP system components tend to be 
available locally, technicians trained in the 
electronics of load controllers are often 
lacking. The Hydro Empowerment Network 
(HPNET) - a network of South and 
Southeast Asian MHP practitioners set up 
in 2013 with support from Wisions- sees 
this gap in skills as a key barrier to the 
sustainable operation of decentralised MHP 
sytems. This exchange activity strengthened 
the capacity for ELC-related trouble-
shooting among South and Southeast 
Asian MHP technicians. The activity was 
based on a previous SEPS exchange activity 
in 2014, which created a baseline study on 
the state of the art and needs for MHP load 
controllers in seven different countries 
(India, Indonesia, Malaysia, Myanmar, 
Nepal, Pakistan and the Philippines).  
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The specific objectives of the exchange 
activity were to: 

- Carry out a bottom-up survey of 
information and experiences from 
members of the HPNET on the ELC-
related skills gap. 

- Train MHP technicians on the 
electronic and electromechanicals 
aspects of ELCs, so that they may 
transfer these skills to other 
technicians in the field (training of 
trainers) . 

- Develop tools for training at local level 
as well as a system for tracking 
changes in current skill gaps.  

PARTICIPANTS & TARGET GROUP(S) 

HPNET member Asosiasi Hidro Bandung 
(AHB) coordinated the work and together 
with Simple Engineering imparted the 
technical training. The target trainees were 
local engineers working in various 
community-based MHP projects of eleven 
HPNET member organisations, as well as a 
number of informally trained local 
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technicians. Participants represented micro 
hydro programs in Indonesia (2 sub-
regions), India (2 sub-regions), Malaysia, 
Myanmar (2 sub-regions), Nepal, Pakistan, 
and the Philippines (2 sub-regions).	  

ACTIVITIES 

The project as a whole spanned nine 
months and culminated in a 12-day 
training course in Bandung, Indonesia, 
which took place in early April 2016. The 
course included lectures, practical hands-
on sessions on assembly, installation and 
trouble-shooting, a dialogue with suppliers, 
peer-to-peer discussions, a final exam, and 
a field visit. Except for plenary lectures, all 
activities were done in small groups. In 
addition to the pre-set curriculum, each 
participant had a chance to focus on topics 
of their choice. This included evening 
sessions on programming devices for ELC 
integrated circuit chips, using the Arduino 
control board, and learning about the latest 
available sensors. 

The course focused on matching the skills 
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to the different levels of knowledge of 
participants, customising the contents as 
much as possible. At the end of each day, 
participants provided feedback and this was 
used to ensure the curriculum remained 
relevant for all. The trainee feedback also 
served to test and improve the course 
training materials, which were then 
adapted for use as self-learning tools and  
which were disseminated via HPNET 
member organizations. They will also be 
made available on the HPNET website. 

Lastly, great focus was put on triggering 
the follow up local trainings that would 
take the knowledge learnt back to the 
projects in the field. At the time of 
reporting, participants from India, 
Myanmar, Pakistan, and the Philippines had 
either completed their first local training or 
had scheduled it for 2016. The participants 
from Malaysia and Indonesia, who already 
have MHP training centers, planned to 
incorporate ELC training into their 
curricula.  

 

RESULTS & IMPACT 

The exchange was very productive and 
greatly increased the capacity of local 
technicians from HPNET member 
organizations and other community-based 
partner organisations to deal with ELC 
operation and maintenancein the context 
of community-based MHP systems. This 
will in turn increase the reliability of 
current and future MHP systems, reducing 
the rate of failures resulting from lack of 
skills related to ELCs.  

Efforts were made within the exchange to 
develop a common tracking tool for HPNET 
members to monitor how ELC-related 
knowledge gaps change and what more 
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can be done to address failures due to ELCs.	  

 

LESSONS LEARNED  

The appropriate selection of trainees and  
instructors was the determining factor for 
the success of the exchange. There was 
strong commitment and flexibility from the 
part of trainees and instructors participants 
felt free to ask questions and contribute 
with their own experience. Each trainee had 
his or her own strengths, helping to raise 
the level of knowledge of the entire group. 

The project aimed to match the capacity 
building programme and the training tools 
to MHP practitioners of different 
backgrounds and levels of education. In the 
future the curriculum could be improved by 
splitting the participants into three groups, 
namely project engineers, local technicians, 
and community operators. 

 

One major unexpected outcome of the 
activity was the valuable insights that were 
gathered from technicians to support the 
ongoing innovation efforts in the field of 
ELCs among the participating 
organisations. For example, it emerged that 
in Myanmar there is strong interest from 
both the government and the private sector 
to develop proprietary ELC and flow 
controllers. HPNET as a whole is geared 
towards developing an "open source“ 
controller, exploring inverter-based and 
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micro-processor based controllers. These 
and other aspects were object of discussion 
during the course of the exchange. The 
organisers would like to follow up on and 
support the participants' desire to jointly 
design and develop an open source ELC.  

As a next step, HPNET will target other skill 
gaps that are currently slowing the 
difussion of MHP systems, be it among 
consumers, operators, engineers, or 
suppliers. Moreover it will create basic fact 
sheets for researchers, advocacy groups, 
and donors. 

 

Source: Final Report submitted to 
WISIONS by AHB in July 2016 
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