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Abstract 
Benefit-cost ratio of Micro Hydropower Plants (MHPP) consisting 

of revenue from electricity sales by comparing maintenance costs and 

operator costs. The staff salary of MHPP operation under 00 kW is an 

important factor for the break-even point of the system. In addition, in 

the past the operation of a hydro turbine was largely dependent on the 

operator’s decision. While the turbine is running all the time, the 

maintenance and control phase must be divided into 3 periods per day. 

For this reason, the decision of the operator to solve the problem 

depends on the experience of the individual. Therefore, to reduce the 

operating error of the hydro turbine and to increase the benefit-cost ratio 

of MHPP. Unmanned system was presented as an alternative to 

Provincial Electricity Authority (PEA). As the result, when improving 

the equipment control system in the MHPP Baan Khun Pae, the control 

with automatic operation mode allows the hydropower plant to supply 

electricity to the system continuously. It also has a high level of security 

when a system error occurs.      

Keywords:  Hydropower plant, Automatic mode, Unmanned system 
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Automatic mode Star t Stop Remark 

Bypass valve 40 sec 0.5 sec Fully open & close 

Butterfly valve 5 sec 70 sec Fully open & close 

Deflector 2 sec 2 sec Fully open & close 

Spear valve @ 6- 0 mm 2.55 min 28.5 sec 0 – ,000 rpm 

Synchronization and Upload 3 sec - ,000 rpm @ 50 kW 
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G
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O
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REJECTION LOAD (kW) 25 kW 50 kW 

VOLTAGE (kV) 

ON LOAD 4 3 4 2 

MAXIMUM 423 422 

VARIATION VALUE 0.0  0.0  

VARIATION FACTOR %  %  

LOAD CURRENT (Amp) 36 72 

POWER FACTOR (% )  0.985 0.986 

FREQUENCY (Hz.) 50 50 

TU
RB

IN
E 

ROTATIONAL 

SPEED (rpm) 

ON LOADING ,000 ,000 

MAXIMUM ,025 ,075 

VARIATION VALUE 25 75 

VARIATION FACTOR 2.5%  7.5%  

PENSTOCK 

PRESSURE (bar) 
ON LOADING 0.  0.  

NOZZLE 

PRESSURE (bar) 
ON LOADING 0.07 0.0  

SP
EA

R 

VA
LV

E OPENING (mm) ON LOADING 20 50 

CLOSING TIME @ 00%   8.5 sec 28.5 sec 

 

DEFLECTOR CLOSING TIME @ 00%   2 sec 2 sec 

INLET VALVE CLOSING TIME @ 00%   70 sec 70 sec 
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