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Global installed wind power
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Journey of wind power at global level {(=)
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Wind integration- Technical issues
j ¢

* Variable nature

— Ramping Flexibility
* Wind-driven displacement of conventional
synchronous power plant
— low synchronous inertia
— diminishing sources of frequency operating reserve

— diminishing short circuit power and reactive power
reserve

* Post-fault delayed active power recovery from wind
turbine/plant



Demand Met (GW) --

115

113

111

109 -

>
-
o
~

-
o
(1]

-
o
w

-
o
-

L]
©
!

w
~

w
(]

All India daily load curve (source: POSQO)
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2022 All India grid is expected to have significant downward ramp of
Solar power generation, exacerbating the ramp requirement near evening peak



ariability-need for flexibilit
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System inertia under high wind
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Voltage (pu)
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Reactive power support from must run

conventional power plants in Danish grid
B

. . Must-run was costl
« Short circuit power y

* Dynamic voltage control
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Voltage (pu)

Dynamic voltage stability considering dynamic

reactive power compensation
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Post-fault delayed active power recovery

Severe Power Network fault Other

Oscillations disturbances
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Total wind power generation
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: Conclusion
I5—

* High wind penetration-need for new and
emerging ancillary service products for secure
grid operation
— Ramping margin/flexibility
— Synchronous/non-synchronous inertial response
— Fast frequency reserve
— Dynamic reactive power reserve
— Post-fault active power recovery reserve






