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Background

A Project: Activepower control from windpower (DOE)

A Goal
v Adjusti KS ¢ A VY Rctivgpaiver MRatiousmeframes

v Improvingpower systenreliability Why should WP
provide APC ?

A Time scales, spatial scope and topics /Fn
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connections
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provide reliable
response?
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Servicesand Analytical Tools aDifferent Timescales

Wind Variability
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Ancillary service
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IC: Inertial Control; PFC: Primary frequency control ; TC: tertiary control;

week

FESTIV: Flexidergy Scheduling Tool for Integration of Variable generation;
MAFRIM: MultArea Frequency Response Integration Model
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Multi-AreaFrequency Response Integration Model
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Key features:

A Bridge dynamic simulation & economic dispasimulation;

A Response to4 AGC and-Bin dispatch ;

A Represenfrequency dynamics frorsecondgo days level considerinifpe
variability of thewind.
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A demonstration: Primary and Secondary Reserve Interaction

Incentive

A fiThere is
available simulation tools that
can realistically model the
interactions betweenthese two
types of reserves(primary and
secondaryp 1

MAFRIM

A Provide a unique and
comprehensivelook at primary

and secondary reserve
Interaction under high wind
power penetration
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Modelling
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A EESTIV Model A DynamicGrid Model

o Wind and load forecasting model o Phasofbasedgrid Model

o Dayahead securityconstrained unit o Fourarea AGC model
commitment model o 2 AYR LBFC ahd AZC

o Realtime SCUC and secutitpnstrained controller

economical dispatch model

o DynamicAGCdispatchmodel




Simulation

A FESTIgimulation
A 24-hour dynamic simulation
A Interaction between the PFC and SFC

A Effects of Wind AGC dong term frequency response
performance
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FESTIV Simulation

1400 G4 dispatch
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24-hour dynamic simulation

A 24 hour simulations

A Dynamic responses of
conventional generators and
the wind plant

A Frequency response of the
iInterconnection grid
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