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Description of Model from EPRI

e EPRI performed lab tests on 6 variable frequency
drives (VFDs) from 2 different manufacturers

e Voltage Sag

— Dynamics of diodes and internal capacitor cause MW
and Mvar to drop and then slowly rise back (like a
washout action)

e Voltage Recovery

— Dynamics of recharging the internal capacitor causes
an inrush the MW and Mvar to rise and then slowly go
down to steady state (again, like a washout)

— Limiters are added to limit the magnitude of inrush
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LDVFD A

Load Variable Frequency Drive Model

Load Characteristic LDVFD_A
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Initialization of Q parameter

Pfinit (must be positive)

Vrfrac = -
rfrac Al + Bl

See pseudo code in the DER_A machine model documentation for more information
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MBase = |MWE,, + Mvar?,,
MW, = initial MW of load from steady state
If Pfinit = 0 then

Mvary,;, = initial Mvar of load
Otherwise

[1-Pfinit?

Mvary,;; = MWy (“ Pf—i'nir )
ExtraVars are aggregated with CompLoad
If not ComplLoad admittance added

Vlmult always tracks the black line until following conditions are met. If the voltage stays below v1 for a duration greater than tvl, then it will now always
follow the path of the red line when the voltage recovers. If the voltage stays below vO for greater than tv0, then the output will always remain at zero.

Vrfrac determines the location of the red lines showing what factor returns after tripping.
Vmin = track lowest value of voltage (state 1) after the Tv1 timer has expired
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Pink Highlights show some
modifications from EPRI model

e Comments on getting a Mbase from the initial condition
e Pfinit parameter will be important when model used as a
LoadComponent in Modular model
— Pfinit would ONLY be used when model is a LoadComponent in modular
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Viiitia B Vimult 1 Mvary,;, = initial Mvar of load
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And ExtraVars are aggregated with CompLoad
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Example Simulations

from EPRI Specification from 2019

K1l 0.80000|2 vo| 0.55000|

. T1| 0.200002 Vil 0.75000 =

— Example Parameters on the right 05 ol osecols

— Load — 86 MW’ 15 Mvar T2| 0.05000[2 Tvl| 0.10000 2

Pmax| 1.10000 = Vrfrac| 0.65000 >

Qmax| 1,10000 [= Tv| 0.00000 =

e Run 2 simulations P ol

— Voltage dip to 0.9 per unit for 2 seconds (120 cycle)
e Undervoltage tripping doesn’t start until 0.75 pu

— Voltage dip to 0.4 per unit for 8 cycles
 Undervoltage tripping occurs
* Following 2 slides show replication of EPRI
simulations in PowerWorld Simulator
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Example Simulation

0.9 pu dip for 120 cycles
P P Yy

e EPRI Test PowerWorId LDVFD_A model

Voltage sag to 0.9pu for a period of 120 cveles
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e EPRI Test

Voltage sag to 0.4pu for a period of 8 cveles

Example
0.4 pu dip
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Simulation
for 8 cycles

$|0-4 pu dip for 8 cycles

After voltage jumps back up,

The power jumps up briefly
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