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Abstract

The Kiriwong hydro turbine community enterprise in Kam Lon sub-district, Lan
Saka district, Nakhon Si Thammarat province, is a local group that has developed pico
hydroelectric turbines with capacities ranging from 0.3 to 1 kW. Currently, 160 of these
turbines have been installed in Kam Lon subdistrict and surrounding communities in the
Nakhon Si Thammarat mountain range. However, wider expansion is limited due to the
product's suitability for specific areas. This research aims to develop and upgrade the
innovation benchmarks for the Kiriwong hydro turbine to inclusive innovation by involving
the Kiriwong hydro turbine community enterprise, turbine users, educational institutions,
local government agencies, and the general public. The approach includes: 1) testing the
existing Kiriwong turbines under relevant standards, 2) analyzing the strengths and
weaknesses based on test results, 3) increasing the power rated of the turbines to 3 kW,
4) improving the manufacturing process, 5) technology transfer through pilot installations
in Kiriwong village, Nakhon Si Thammarat province, 6) studying investment returns,
and 7) developing the capabilities of the Kiriwong hydro turbine community enterprise.
This results in the creation of the KRW-3000 model (3 kW), which triples electricity
production, improves efficiency by 20%, and offers a payback period of one year compared
to generators, or four years and four months compared to purchasing electricity from
the Provincial Electricity Authority. The cost of electricity produced is 0.26 Baht/kWh.
Consequently, the Kiriwong hydro turbine community enterprise's market potential has
increased, generating additional revenue of over 500,000 Baht (13,613 USD). Villagers
now have alternative electricity generation technology, reducing fuel costs, enhancing
family and social stability, and improving local community well-being.
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Figure 1 The Kiriwong hydro turbine; (a) The first local Kiriwong hydro turbine innovation, (b) The second local Kiriwong hydro

turbine, and (c) The 1 kW Kiriwong hydro turbine
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Figure 2 The Pelton water turbine test bench; (a) Measurement and data acquisition equipment and (b) Turbine installation platform
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Figure 5 Installation of the prototype hydro turbine set at Kiriwong village; (a) Kiriwong turbine and control set, (b) Water

pressure gauge, (c) Electricity quality meter, and (d) Light bulb (load)
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WAsuifeuduiedectinli wudnfaainAaag $u KRW-3000
fAanmdurnunaam Wedngalassmsfinadszlmigend
Hruvptla 1,683,592 U szziaanfuuegi 11 Anudiudna

ANTIRGR T 0.26 VInkWh Basindndnansnrindinge
Tarniaaasiinlnil 115 Wi (@nsatiafinantieinnis
AndolianuaEnsiiul 30 vk Ssreandesiunsd
WAsuifeuiunisde Wihannnnsiiindaugfinng wudige
AaiusinAEag 4u KRW-3000 favmdnrnlunisasmu ua
Uszlamigendndhuuila 171,981 1w szezinaAuyuadil 41
4 Fov Anfugnanan i AnanHanngafsie 0.26 U/
KWh Baginndndnandnininansnnsiwindauganiatszano
17 win (Haqiugnasn e i daugRniagmsy
mstiTinnneutiudonfiegende nadilindsanulhing
150 kWhAfew agfidngn 4.42 umkwh) ieuEeuidieudu
MR A TTINARAN wudrdBeageda 96,000
um iflesanndiasasuiadensiuinfEas danu 3 e
i NARNE s IR [Fiviniudl 13,140 kwh/a BannsTéen
AiinAEas d1mou 3 \des seflszaznanAupuisdudy
112 Feu waz 51 1 1few WenAsuifsudunnsThemasihln
vidade WinannnnsiiindaugRnam awesy uanainiliile
WasAguFudesinan Wi aueEnuaniifidmine
Bavndlrd lusaszmelnilaqiiiadaidsingegn 5 kW
WU AR 29 KRW-3000 flsnansnndnsianiais

Table 1 Investment cost for installation of KRW-3000 hydro turbine set

KRW-3000 hydro turbine set (sold by the Kiriwong hydro turbine community enterprise) - comprising of: 52,000
(1) Machine base 8,200 Baht (2) 200 mm Pelton wheel 8,000 Baht (3) Adjustable nozzle (2 sets) 7,000 Baht (4) 3
kW 3 HP 6 POLE motor 16,000 Baht (5) Stainless steel Y-pipe and nipple (3-way) 2,500 Baht (6) Induction gener-
ator controller 2,500 Baht (7) Automatic voltage controller 3,000 Baht (8) operational costs (profit) 4,800 Baht

e.qg., electrical wires, power poles 5,000 Baht

Installation equipment - comprising of: (1) Civil work, e.g., foundation and building 10,000 Baht (2) Electrical work, 15,000

Water pipes and accessories

182,400

Total

249,400

Table 2 Financial analysis results

Net present value: NPV (Baht) 1,683,592 171,981
Internal rate of return: IRR (%) 106% 19%
Benefit—cost ratio: B/C ratio 7.72 1.7
Payback period: PB (Years) 1 year 4 years 4 months
Cost of energy: COE (Baht/kWh) 0.26 0.26
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Figure 6 Business model canvas for the Kiriwong hydro turbine community enterprise
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