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A Study on the Assessment of Operational Capacity Limit of Wind Turbine for the
Frequency Stability of Jeju Island System

Hua-zen
(Kyo-lIk Hwang - Yeong-Han Chun)

Abstract — As the Kyoto Protocol, which aims at reducing greenhouse gases in accordance to the UNFCCC, came into
force, research on environment friendly energy resources has been a matter of concern worldwide. As a general power
generation system, among renewable energy resources, that is interconnected and operated with power system, the wind
turbine is emerging as an effective alternative. Since power capacity of the wind turbine has been steadily increasing
and its relative importance is also increasing in total facility capacity, we cannot ignore its effect. Because controlling
generation output in the wind turbine is not as easy as in the synchronous machine due to its facility characteristics
and it generates irregular output fluctuations when interconnected with power system, system interconnection was
difficult.

But the effect of large capacity wind turbine on isolated power system like Jeju island is serious problem on the
frequency stability. Accordingly, it is necessary to analyze the effects of wind turbine on system interconnection and
assess the optimum capacity of wind turbine that satisfies the most important principle of stable power supply. This
paper have analyzed the effects of wind turbine capacity increases on the system and suggested the method of the
capacity to achieve its steady operation. And It is applied to the Jeju island.

Key Words : frequency stability, renewable energy, power capacity of the wind turbine
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Fig. 2 Rate of Frequency Change and Wind Power Capacity
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Table 1 Generator Capacity and Moment of Inertia
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Table 2 Rate of Frequency Change at Operating Points
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CASE 6 4573 BB U9 550 0718
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Table 4 Maximum Output Change and Operational Capacity
S AT AdEEey | FHEA
7% | FEwAsG HE# +AEF
A3 E A5 FYE 3¢ (MW) (MW)
CASE 1 0.00714 0.00833 202 412
CASE 2 0.00714 0.00833 233 544
CASE 3 0.00625 0.00714 271 63.3
CASE 4 0.00625 0.00714 322 752
CASE 5 0.00500 0.00556 371 8.7
CASE 6 0.00417 0.00455 398 930
CASE 7 0.00417 0.00455 43 1035
CASE 8 0.00385 0.00417 49.0 1145
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