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Efficiency Analysis for Water Turbine Generator of Agricultural Reservoir
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(Jong—-Gyeum Kim)

Abstract - If the factory test efficiency and field operation efficiency of water turbine are different from each other,
issues for efficiency warranty can be raised. So, This paper shows the result for comparative analysis of field operating
efficiency vs plant testing efficiency of the water turbine generator installed in agricultural reservoir. The efficiency of
the induction generator is analyzed by the change of rotational speed with the parameter obtained by test, the efficiency
of water turbine is calculated by the change of head with the design flow. Efficiency deviation of induction generator is
lower but the variation of developed power is pretty high near the rated speed and the efficiency variation of water
turbine is high by the fluctuation of head for constant flow. It was found that factory test efficiency and total efficiency
of water turbine generator calculated according to the rotational speed are very close.

Key Words : Active power, Efficiency, Induction generator, Renewable energy, Reservoir, Water turbine
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Fig. 1 Diagram of water turbine generator system
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Table 3 Parameters of 490kW induction generator
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Fig. 5 Efficiency curve of 490kW induction generator
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Table 5 Comparison of operating efficiency

A g5 | gy | Awad FUEE)
(RPM) (m) (kW) (a) (b) (c)
1A 472 731 13.60 477 787 79.10 79.51
2A] 470 731 13.42 471 794 78.97 79.51
37 471 721 1357 476 787 77.46 79.51
4A] 472 721 13.47 472 79.5 79.10 79.51
541 472 721 13.58 476 78.8 7747 79.51
671 472 731 13.66 479 784 79.12 79.51
A 473 727 13.66 479 785 80.13 79.51
841 472 727 13.71 481 78.1 80.16 79.51
9A] 473 727 13.75 482 78.0 80.19 79.51
1041 474 730 13.67 479 78.6 79.37 79.51
114] 473 728 13.84 485 715 79.97 79.51
1241 471 723 13.83 485 772 80.48 79.51
1341 465 726 13.27 465 79.5 80.06 79.51
1441 473 723 13.75 482 78.0 80.44 79.51
154 472 731 13.59 477 788 79.08 79.51
1641 473 731 13.72 481 782 79.15 79.51
1741 471 723 13.28 466 80.4 80.15 79.51
18] 471 731 13.67 479 78.1 79.11 79.51
1941 473 731 13.73 481 781 79.15 79.51
207 469 722 13.29 466 80.0 79.65 79.51
2141 470 723 13.68 480 779 80.40 79.51
227 471 731 1355 475 78.8 79.06 79.51
237 469 721 13.63 478 78.0 77.49 79.51
24A] 468 723 13.47 472 788 80.35 79.51
Bt 471.25 726.42 13.60 476.8 78.6 79.40 79.51
5.4 E
a5Y wALAN P} FFe FANE eAste 2
% AT, A F33 FPol AAnT AL WA 2
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