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Microgrid Modeling — From Offline to Real Time
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Model Aggregation Approach
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Simplified Grid Model
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A Case Study - Inter-Tie Tripping

Utility Grid Frequency Microgrid PCC Frequency
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* As Inter-tie power flow increases, the frequency decline rate increases
* The max microgrid frequency deviation increases as the tie-line flow
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A Case Study - Inter-Tie Tripping

Utility Grid Frequency Microgrid PCC Frequency
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* As inertia constant increases, the frequency decline rate decreases
* The max microgrid frequency deviation increases as inertia
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| Owards bynamic Security
Assessment

“Static P/Q/Vmonitoring is not sufficient under the current powersecurityneeds”
(NERC,FERC,NASPLDOE, 2013)
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Static SE

Does the system have

reserve to compensate for
the N-1 condition?

VS Dynamic SE

Can the system withstand the transient
caused bythe loss ofthe transmission

line or generator, so it doesn’t escalate
from N-1?

T
Case 2
Aperiodic unstable
! (Imsufficient synchronizing torque)

Rotor angle 4 (rad)
R T OO T G 7 - e

Time (second)

The demonstration is about streaming several PMU data deployed in a microgrid to
estimate the real time state ofa “digital twin” for model validation purposes and to
check contingencies that can escalate further from N-1.
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Benefits of Dynamic State
Estimation

 Digital Twin Model Validation — Parameter Tuning
* Look-ahead dynamic response
» Closed-loop dispatch adjustment feedback

» Protection calibration and testing
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SEL-351 HIL Integration
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Fower Hardware In the LOOp (FHIL)
Layout
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The importance of angular velocity and delta
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Load angle (delta) as a deviation of stator

reference

Synchronous Machine - Constant 4 in Steady State
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Steady State Pe=Pm
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The Unscented Kalman Filter Method

The Kalman Filter

7Combining Measurements & Physics Model

Measurements Physics Model

Discrete modelneeds to be
’g? X,1 = Fx, +Bu integrated at the same rate than
measurement updates
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Start
LIVE DEMO
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Questions?

Graae Kiitos Merci
Obrigado Efcharisto

Thank you for Hosting it
Cheers Dzickujé Mulpum esc

Tak Gracias pigich Mahalo panke
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