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Introduction

 Out of the total installed capacity of 308 GW, 46 GW
comes from renewables which includes 28 GW wind
power.

 The plan is to add 175 GW of renewables including 60
GW of wind power by 2022

 In long term, the target is to increase the share of
renewables to 40% by 2030.

With such large share of wind power plants, controlling
the injected power for impacting system stability looks
to be a realistic goal



The Permanent Magnet Synchronous Generator and 
Variable Speed Wind Turbine Based Wind Power Plant

Wind 
Turbine

PMSG
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MSC GSC

 Smaller size for a given MW.
 Less maintenance, gearless operation possible.
 It can provide reactive power support.
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Machine side converter control
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Grid side converter control



Low Voltage Ride Through
During grid faults, the terminal bus voltage reduces
As a result, active power injection by wind farm is limited
Overvoltage of DC bus capacitor may take place
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A P-I controller is used to limit DC link overvoltage during 
faults
Pcap is added with GSC terminal power to get Pref for the MSC
The LVRT torque reference (Tlvrt) is obtained by dividing Pref
by r
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Proposed Modifications in Pre-fault and Post-fault 
Steady State
Case-I: Reactive Power Reference 

Case-II: Terminal Bus Voltage Control 
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Wind speed varies between 9m/s & 
15m/s 
Power varies between 42% and 100% 
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 Normal (LVRT)
Case 2

Fault
Location

Fault 
Instant

s

CCT (ms)
Normal Case-

1
Change Case-

2
Chang

e
Bus 4 X 251 380 129 254 3

Y 303 378 75 324 21
Z 352 355 3 360 8

Bus 5 X 331 486 155 333 2
Y 424 375 -49 492 68
Z 521 470 -51 576 55

Case-II operation is preferred

Effect of Modified Operation



Proposed Modifications Just After Fault Clearance

Applied for a small duration (1 s) after fault clearance
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Effect of Modification Just after Fault Clearance



Fault
Bus

Fault
Instan
ts

Normal Case 2 
(ms)

Case2 
with PFM

(ms)

Overall 
Improvement

(ms)
Bus 4 X 251 254 273 22

Y 303 324 338 35

Z 352 360 370 18
Bus 5 X 331 333 361 30

Y 424 492 538 114

Z 521 576 616 95

Effect of Overall Modifications In Terms of Change in CCT



Conclusions
 This paper presents two possible modified operation 

of PMSG based wind power plant which may lead to 
enhanced transient stability margin of power systems. 

 The first modification applicable during pre-fault and 
post-fault steady state, the GSC is controlled to 
maintain the power plant terminal voltage at a nominal 
value. 

 In the second modification. which is applicable for a 
brief duration just after fault clearance, the reactive 
current reference of the GSC is modulated depending 
on the deviation in terminal bus frequency. 

 Both the modifications are found to cause substantial 
improvement in transient stability condition.
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Machine side 
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