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Characteristics Analysis of 3-phase Induction Generator
at the Unbalanced Load Operation

& = &'
(Jong-Gyeum Kim)

Abstract - Hydro power supplies no pollution energy, mainly induction generator has been applied at the small capacity
power station. The generating power of small hydro-electric power station connects on the 22.9kV distribution system or
low voltage system in the case of three-phase four-wire supply system. There are side effects of various kinds in the
3-three phase 4-wire distribution system mixing 1-phase load and 3-phase load. This system generates the voltage
unbalance by unbalanced load operating condition. They have various serious effects on generator and connection

system.

In this paper, we analyzed what kind of operation characteristic are happened in the induction generator by customer
load variation at the 3-three phase 4-wire distribution system.

Key Words : Current Unbalance Factor(CUF), Voltage Unbalance Factor(VUF), Induction Generator
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Table 1 Specification of induction generator

parameter 380[V], 4p, 100HP
stator resistance, r, 0.095[Q]
rotor resistance, 7, 0.075[ Q]
stator leakage inductance, Z, 0.0005[H]
rotor leakage inductance, L, 0.0005[H]
mutual inductance, L, 0.016[H]
Inertia moment, J 5.0(kg - nr']

Friction coefficient, B 0.075[Nm - /]
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Table 2 Comparison of VUF & CUF

Vo | Ve 4

310.26,310.26 -~ 1165.022|165.022

310.26| 313.0 170.121 {163.670

310.28|315.42 1171.012}157.042

310.2 |318.46(326.74 3 172.538|151.093
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Fig. 3 CUF by voltage unbalance
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(b) Instantaneous reactive power
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Fig. 8 Instantaneous power by VUF
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Table 3 Results of operation characteristics

2w FE¥Y | FEAY | HFHY | E3 | 95
- W] [VAR] [VA] | [Nm] | [%]
HY | 80693 | 42861 | 91,377 | 457 | 88

LowvuE | 81352~ | 92222~ | 92793 | 464~ | 871~
85,746 | 46347 | ~96,324 | 486 | 895

Sopvup | 81572~ | 41362~ | 93791~ | 466~ | 858~
90,315 | 49,644 | 100,730 | 509 | 906

sovup | S2157- | 40611~ | 95200~ | 471~ | 846~
95505 | 53,261 | 105780 | 538 | 916
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