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Abstract

The power factor for electric groundwater pumping system in the area without
electricity is important for the efficiency of the system. Therefore, the objective of
this research was to improve the power factor of the electrical system of underground
water pump to be higher to save electricity in pumping water. As a result, the engine
used to drive the generator shaft drives the less load, causing the engine to use less
fuel. From the experimental results, the power factor correction could be improved to

the maximum from 0.806 to 0.982. Causing the electric power consumption of the

AuziAlulaganaInn sy WAnedevdgiiyaasnsiy suneies Jmiafivalan 65000

Faculty of Industrial Technology Pibulsongkram Rajabhat University, Muang District, Phitsanulok Province 65000
*corresponding author e-mail: teachneering@gmail.com

Received: 9 June 2020; Revised: 6 November 2020; Accepted: 15 November 2020

groundwater pumping system to decrease. As a result, it reduces the fuel consumption

of the 16 HP engine by 0.058 liters per hour, representing 4.77%.
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Figure 1 The operation of the groundwater pumping system in the study area
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Figure 3 Phasor diagram of current from power factor correction
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Figure 4 Components of an electric groundwater pumping system after power factor
correction
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Table 1 The experimental results before power factor correction of the electric

groundwater pumping system

Test
Parameter Average
1 2 3 4 5

Vi (V) 377.8 377.6 377.8 3779 377.8 377.78
Vi2 (V) 378.1 377.9 3779 378 378 377.98
Vis (V) 378.1 377.9 378 378.1 378.2 378.06

Iy (A) 6.12 6.09 6.11 6.13 6.12 6.11
Iz (A) 6.14 6.09 6.12 6.14 6.15 6.128

I3 (A) 6.1 6.07 6.09 6.11 6.08 6.09

F (Hz) 50.03 50.00 50.02 50.02 50.01 50.02

S (kVA) 3.998 3.981 3.988 3.995 3.997 3.992

P (kw) 3.216 3.210 3.212 3.215 3.214 3.213
Q (kvar) 2.240 2.226 2.232 2.235 2.233 2.233
PF 0.807 0.805 0.806 0.806 0.807 0.806
Water (Unit) 198.06  198.21 197.89 199.25  198.65 198.41
Fuel (liters) 7.318 7.321 7.335 7.342 7.315 7.326

ﬂﬁLLﬁ‘lﬂJéhUizﬂauﬁwﬁaﬁ’m%’mwuquﬁwmwalvxlﬁw wanslunInd 4 (Fieure 4)
Tnenseadufiudszquunn 17.520 pF §1W7U 3 40 AoLUULAART vuududii il
Imamamimmaawé“amsLﬁlméhﬂssﬂauﬁwﬁﬂw171wﬁm%“mzwqUﬁmmwalw%l,l,amiumiwﬁ 2
(Table 2)
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Table 2 The experimental results after power factor correction of the electric

groundwater pumping system

Test

Parameter Average
1 2 3 a4 5

VL1 (V) 378 377.9 378.4 377.9 377.9 378.02
VL2 (V) 378.4 378.2 378.5 378 378 378.22
VL3 (V) 378.5 378.2 378.6 378.1 378.4 378.36
IL1 (A) 5.03 5.01 5.07 4.99 5.02 5.024
IL2 (A) 5.01 4.99 5.03 4.97 4.98 4.996
IL3 (A) 5.02 5.03 5.05 4.98 5 5.016

F (Hz) 50.03 50.01 50.04 50.00 50.01 50.02

S (kvA) 3.285 3.276 3.292 3.272 3.279 3.281

P (kw) 3.225 3.219 3.231 3.220 3.221 3.223
Q (kvar) 0.299 0.294 0.305 0.289 0.296 0.296
PF 0.981 0.983 0.982 0.980 0.982 0.982
Water (Unit) 198.12  198.20 198.92  197.69  198.01 198.19
Fuel (liters) 6.983 6.923 7.025 6.972 6.977 6.976
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Figure 5 Comparative results of measuring power factor
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