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   Khiri Wong, a small village nestled among 
the mountains in the Kamlon subdistrict 
of Lan Saka district, Nakhon Si Thammarat 
province, is renowned for its pristine air. 
Visitors are drawn to this serene destination 
to enjoy its refreshing atmosphere and 
embrace a tranquil, nature-inspired lifestyle 
high up on the mountain. The villagers’ way 
of life revolves around mixed fruit orchard 
farming, locally known as “Suan Som Rom,” 
where an abundance of fruits—such as 
durian, mangosteen, longkong, and stink 
beans—are cultivated on high mountain 
slopes.
   Nearly 30 years ago, the villagers of Khiri 
Wong faced the challenge of living without 
electricity. At night, their sole source of light 
came from kerosene lamps, a limitation that 
was particularly burdensome during the fruit 
harvest season when they often had to 
prepare durian paste on the mountains, relying 
on dim kerosene lamps. This inadequate 
lighting frequently led to burnt batches of 
durian paste, resulting in substantial losses. 
In 1998, Uncle Song Boonchaloei, inspired by 
a large water turbine he had seen elsewhere, 
became the first to envision harnessing 
hydropower to generate electricity.

Project Leader
Affiliation
Laboratory
Impact Value

Collaborator(s)

Asst. Prof. Dr. Usa Boonbumrung
Pilot Plant Development and Training Institute (PDTI)
Clean Energy Systems Integration Laboratory (CESi)

32 million THB (2007-2024)
Khiri Wong Water Turbine Community Enterprise

Affordable and Sustainable Clean Energy 
Khiri Wong Water Turbine

    Uncle Song’s first water turbine was 
made from cans of pickled mustard 
greens and canned fish attached to an old 
bicycle wheel. Despite numerous trials and 
errors, the turbine produced just enough 
electricity to power a single light bulb. A 
few other villagers joined the efoort to 
improve the system, but it still fell short of 
meeting the community’s energy needs.
   In 2003, Dr. Krissanapong Kirtikara, 
then President of King Mongkut's University 
of Technology Thonburi (KMUTT), visited 
Khiri Wong and learned of the villagers’ 
struggles during a meeting with Uncle Song. 
Recognizing the potential of their initiative, 
Dr. Krissanapong tasked Asst. Prof. Dr. Usa 
Boonbumrung, Head of the Clean Energy 
Systems Integration Laboratory (CESi) at the 
Pilot Plant Development and Training 
Institute (PDTI), KMUTT, with gathering 
data and collaborating with the local 
community. The problem statement was: 
the fruit orchard sheds on the mountain had 
access to water but lacked electricity. 
Despite continuous efforts to improve the 
water turbine’s efficiency, the electricity 
produced remained insufficient to meet 
the villagers’ needs.
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Water Turbines: The Solution
 Asst. Prof. Dr. Usa Boonbumrung explained that two decades ago, the concept of 
clean energy was still far-fetched to many villagers. At the time, solar energy was 
prohibitively expensive, costing around 200 THB per watt, and was therefore out of reach for 
most households. However, Khiri Wong is blessed with abundant hydropower resources. The 
villagers already had a piping system in place to transport water from the mountain tops, 
used exclusively for cultivating fruits and other crops. Asst. Prof. Dr. Usa proposed that if this 
water were first passed through small-scale hydropower turbines before being released for 
agricultural use, it could generate electricity for various purposes. Moreover, hydropower 
turbines offered the most economical clean energy option when measured by cost per 
kilowatt-hour. 

 Despite its cost advantages—ranging from approximately 
1.5 to 12 THB per kilowatt-hour—small-scale hydropower technology 
faced a major hurdle: expensive imported equipment. 

Asst. Prof. Dr. Usa Boonbumrung

 The villagers already had their water pipes. If they 
wanted to generate 1 kilowatt of electricity while maintaining 
their existing pipe size, they would have had to purchase 
turbines from Europe—equipment that was not only difficult 
to procure but also prohibitively expensive. We addressed 
this by designing turbines specifically tailored to their current 
pipe sizes, enabling them to achieve the desired electricity 
output without having to modify their infrastructure. Since 
the early days of this project, KMUTT research team has 
remained focused on two key goals: improving efficiency and 
reducing costs.

 In 2004, the KMUTT research team began collaborating with the Khiri Wong community 
to address this challenge. Together, they set out to develop “pico-hydropower turbines” 
designed to fit the existing piping system. By combining theuniversity’s technological 
expertise with the villagers’ local knowledge, the team aimed to create an affordable and 
efficient solution. By 2007, a prototype was successfully developed, and five turbines were 
installed, each with a capacity of 1 kilowatt, totaling 5 kilowatts. The production cost of these 
turbines was approximately 0.72 THB per kilowatt-hour. 
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From Water Turbines to a Community Enterprise
 Following the successful demonstration of 
KMUTT's water turbines, the villagers of Khiri Wong 
grew increasingly engaged in the initiative. In 2007, 
the Khiri Wong Water Turbine Group was formed, 
allowing members to place orders for turbines tailored 
to fit their existing pipe sizes for installation in their orchards. 
The initial production costs were partially subsidized 
by research grants from KMUTT and other sources, 
with villagers contributing 20–30% of the total cost.

 As demand for water turbines grew, the Khiri Wong Water Turbine Community 
Enterprise was established in 2014 for effective budget management. Under the "Inclusive 
Innovation" concept, subsequent turbine models became more efficient and affordable. 
These small-scale hydropower turbines, with capacities ranging from 300 watts to 1 
kilowatt, now have a production cost of just 15 THB per watt.
 In 2017, as external funding declined, the KMUTT research team worked closely 
with the community to address financial challenges. Recognizing the turbines' value and 
efficiency, some members opted to pay the full production cost. The research team continued 
manufacturing turbines at cost, while the community enterprise handled distribution to 
members. Over time, the initiative expanded to neighboring communities along the Nakhon Si 
Thammarat mountain range.

Impact AssessmentImpact Assessment
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  The key advantages of Khiri Wong turbines 
include compact size, durability, low maintenance, and high 
energy conversion efficiency. Economic analysis revealed 
that a 1-kilowatt Khiri Wong turbine, with a 20-year 
installation and maintenance cost of under 40,000 THB, has 
a payback period of less than two years. In comparison, a 
generator operating over the same period would incur fuel 
costs amounting to hundreds of thousands of THB.

 The Khiri Wong Water Turbine Community Enterprise has garnered multiple accolades, 
including the Thailand Energy Awards 2020 and the winner of the ASEAN Renewable Energy Project 
Awards 2020 in the Off-Grid (Power) category. The ASEAN Renewable Energy Project Awards are part 
of the prestigious ASEAN Energy Awards presented by the ASEAN Center for Energy in Jakarta, 
Indonesia. 
 Based on the knowledge and success, the National Research Council of Thailand (NRCT) 
supported the development of a master plan to promote small-scale hydropower turbines in 
communities across the Nakhon Si Thammarat mountain range. This initiative aligns with the 
Alternative Energy Development Plan (2018–2037) and aims to expand the adoption of Khiri Wong 
turbines to 40 districts spanning six provinces: Surat Thani, Trang, Satun, Nakhon Si Thammarat, 
Phatthalung and Songkhla.

 Since the start of this project in 2004, 160 turbines 
have been installed in Khiri Wong and nearby communities, 
providing a combined capacity exceeding 110 kilowatts— 
comparable to a small power plant. This capacity meets 
daily needs, providing 24-hour electricity for agricultural 
activities, reducing generator fuel costs, and mitigating 
greenhouse gas emissions by 350 tons annually. Villagers 
have fully embraced renewable energy, taking responsibility 
for turbine maintenance and repairs, in line with Sustainable 
Development Goal (SDG) 7: ensuring access to affordable, 
reliable, and sustainable modern energy for all. 

 Looking ahead, the research team is exploring hybrid power systems. During dry 
seasons, when water resources are insufficient for turbine operation, solar power—now 
more affordable—can supplement hydropower. Electricity from water turbines (alternating 
current or AC) and solar panels (direct current or DC) is stored in batteries. With inverters 
converting DC to AC, the electricity can be used for various activities, including food 
processing, refrigeration, and durian freezing.

Feedback from Khiri wong VillagersFeedback from Khiri wong Villagers
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     “Before this, we relied on kerosene lamps after dark and could not use any electrical 
appliances. Now, as we stay in the shed to tend to the orchard, having amenities like a 
refrigerator, washing machine, and rice cooker is essential. The water turbine provides that.”
     Mr. Winai’s turbine, installed in 2017, has proven highly durable, operating effectively even 
after years of use. Maintenance is simple, requiring only occasional replacement of faulty 
components. Despite the initial investment and upkeep costs, which amounted to tens of 
thousands of THB, Mr. Winnai considers the expense worthwhile.
     “People often ask if the investment was worth it. Initially, it may not seem justified 
because the costs were significant: over 10,000 THB for the turbine itself, more than 20,000 
THB for a battery, and another 20,000 THB for an inverter—totaling over 50,000 THB. But in 
my view, I now have light, can charge batteries, and cook rice. If I have achieved what I need, 
then it is worth every penny.”

������������
�����12

Mr.Winai Kongtham 

    “Technology is essential these days. Electricity in the orchard sheds significantly influences 
workers' decisions. When they come to work, their first question is whether there is 
electricity and internet access because they need to stay connected with their families. If 
these amenities are available, they are more likely to agree to work here.”
     In Khiri Wong, water turbines primarily power essential amenities in agricultural areas, such 
as rice cookers, fans, televisions, and refrigerators. However, their direct applications in farming 
remain limited. To address this, the community is exploring ways to leverage hydroelectricity 
to advance smart farming practices.
     “We’re planning to use electricity to control pests in orchards and to power equipment 
like lawnmowers and pesticide sprayers. Currently, these rely on fuel-powered engines. If we 
succeed in replacing them with hydroelectric-powered systems, it will reduce costs and 
carbon emissions, supporting the environment and aligning with clean energy goals.”

Mr.Wirat Treechot

Khiri Wong Water turbine Users      

Secretary of the Khiri Wong Water Turbine 
Community Enterprise

Feedback from Khiri wong VillagersFeedback from Khiri wong Villagers



Feedback from Khiri wong VillagersFeedback from Khiri wong Villagers
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