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A Study on Operational Characteristics of Wind Turbine Induction Generators
Interconnected with Distribution Networks Using PSCAD/EMTDC
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Abstract - This paper describes operational characteristics of wind turbine induction generators interconnected with
distribution networks using PSCAD/EMTDC. Due to the simple and durable structure, induction generators are the most
common type used in wind power generation. Generally, induction generators are classified into two groups according to
the shape of rotor, one is squirrel-cage type and the other is wound-rotor type. In this study, we simulate the start-up

and the output variation of generators

intercornected with distribution networks and compare the operational

characteristics of squirrel-cage type and wound-rotor type induction generators located in the unfaulted distribution lines
about the disturbance occurred on the associated distribution feeders emanated from the substation to which wind
turbine generator is connected. In order to obtain the realistic results, we use the radial distribution network of IEEE

13~bus model.
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Fig. 2 Squirrel-cage type induction generator module in
EMTDC(SQC100)
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Fig. 3 Wound-rotor type induction generator module in
EMTDC
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Table 2 Distribution line shunt capacitors
BUS PHASE A PHASE B PHASE C
NO. kVAR kVAR kVAR
IR 200.0 200.0 200.0
911 100.0
total 200.0 200.0 300.0
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Table 3 Distribution line bus loads

BUS | PH-1 PH-1 PH-2 PH-2 PH-3 PH-3
NO. kW kVAR kW kVAR kW  kVAR

34 4263 2018 0.00 0.00 0.00 0.00
45 0.00 0.00 17053 125.09  0.00 0.00
46 0.00 000 23022 13197 0.00 0.00
52 12790 8579 0.00 0.00 0.00 0.00
71 38370 21995 38370 21995 38370 21995

75 486.02 189.07 6821 6055 28991 21265
92 0.00 0.00 0.00 000 17053 151.38
911 0.00 0.00 0.00 000 17053 80.74

total |1040.25 51499 85266 537.56 101467 664.72

E 49 BaRE

Table 4 Distribution line distributed load

BUS BUS |PH-1 PH-1 PH-2 PH-2 PH-3 PH-3
A B kW kVAR kW kVAR kW kVAR

6640 3806 11697 67.05

32 71 1648 945
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Fig. 7 The Characteristics of voltage and current at the
PCC and voltage of interconnection point for the
connection of wind farm composed with single—-
induction generator to distribution network
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PCC and voltage of interconnection point for the
connection of wind farm  composed  with
two-induction generators to distribution network
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