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Assessment of performance for Output Power Control of Wind Turbine
using Energy Storage System
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Abstract - In this paper, we describe construction of a wind stabilization demo-site and effects of output power control
of wind turbines for suppression of ramp rate using ESS (Energy Storage System). It is difficult to control the output
power of distributed generator such as wind turbine which of variation is very large. If the large capacity wind farm be
interconnected into power system may cause blackout due to Power Quality. For these reasons, the international
standards such as Grid-Code is limited to less than 10 [%/min] of renewable energy ramp rate. The case of Korea,
government actively conducts propagating large-scale renewable energy for green growth policy, to interconnecting more
renewable energy into power system is necessary for stabilization technology. For these reasons, the POSCO consortium

has

constructed a wind stabilization demo-site that is configured as 500 [KWh] battery energy storage systems can

output up to 3 [C-Rate] and two wind turbines rated 750 [kKW]. In POSCO consortium, which implements various
methods stabilizing output power of wind turbine such as smoothing, section firming and ramp control, we derive the
results of long-term demonstration that can be controlled to satisfy to the international standard about ramp rate [%6/kW]
of wind turbine output power.

Key Words : ESS (Energy Storage System), Wind turbine, Ramp control, Ramp rate, Smoothing control, Firming

control, Power quality
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Table 1 Demo-Project of renewable energy stabilization using ESS at overseas

Project Renewable Energy Capacity of ESS Application
Maui wind 1.5 MW / 1.0 MWh Ramp control
Kahuku wind 15 MW / 10 MWh Ramp control, Voltage regulation
Xcel solar 1.5 MW / 1.0 MWh Ramp control, Ancillary services, Firming/shaping
Lanai solar 1.125 MW / 0.5 MWh Ramp control, Ancillary services
KIUC solar 1.5 MW / 1.0 MWh Ramp control, Ancillary services, Responsive reserves
KWP 1II wind 10 MW / 20 MWh Ramp control, Curtailment capture, Responsive reserves
Duke wind 36 MW / 24 MWh Ramp control, Ancillary services
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Table 2 Result of case study
Reliability[%] Wind Power [kW] Wind Power + BESS [kW]
case Def.1 (Def.2) avep maxp APave APmax avep maxp APave APmax
1 98.8 (99.0) 339 1483 70 783 319 1453 68 171
100%] 2 97.8 (99.7) 375 752 78 434 348 770 78 201
3 67.6 (96.5) 1209 1503 129 873 1222 1571 127 225
4 89.8 (98.9) 570 1452 101 544 544 1394 101 164
5 79.4 (95.7) 448 1324 55 623 407 1010 55 228
5[%] 6 95.0 (99.3) 69 1042 28 397 T 474 11 151
7 94.6 (98.2) 195 940 38 241 175 770 38 129
8 57.0 (91.0) 218 737 46 455 260 792 46 97
3[%] 9 67.0 (90.0) 104 743 42 486 88 781 44 155
10 42.0 (81.0) 356 749 88 734 357 868 88 242
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