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A generic grid forming (GFM) model

▪ Model developed through collaborative work across EPRI, Univ of Illinois (UIUC), University of Washington 
(UW), and University of Minnesota (UMN). 

▪ In the context of this model, a grid forming (GFM) resource is defined as a resource that can transiently 
change its current injection to help control voltage and frequency.

▪ The generic model is structured to allow representation of different GFM control methods:
– Droop based GFM (Type – A Droop)

– Virtual synchronous machine (VSM) based GFM

– Dispatchable virtual oscillator (dVOC) based GFM

▪ Model can be interfaced with existing generic plant controller models (REPC_*)

▪ Model additionally also has power limits included.

▪ Earlier version of this type of generic GFM model developed in 2018 through a DOE – GMLC project
– Earlier version did not have a means to limit current during fault
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Structure of generic model for droop based GFM

▪ Fault current 
limiting handled 
at network 
interface
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Structure of generic model for VSM based GFM

▪ Fault current 
limiting handled 
at network 
interface
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Structure of generic model for dVOC based GFM

▪ Fault current 
limiting handled 
at network 
interface
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Mathematical similarity between different GFM structures

▪ Three GFM structures (Type A droop, Virtual Synchronous 
Machine, dispatchable Virtual Oscillator) share the same equation 
structure as shown below:

𝜃𝑖𝑛𝑣 =
𝜔0 𝐾1 𝑠15 − 𝑠0 + 𝐾𝑑𝑠2

𝑠 1 + 𝑠𝑇𝑓
;

𝑣𝑖𝑛𝑣,𝑑
𝑟𝑒𝑓

=

𝐾2 𝑠17 − 𝑠1 + 𝐾3𝑉𝑟𝑒𝑓 + 𝐾4𝐾2
𝑑𝑣𝑜𝑐𝑣𝑖𝑛𝑣,𝑑

𝑟𝑒𝑓
𝑉𝑟𝑒𝑓

2
− 𝑣𝑖𝑛𝑣,𝑑

𝑟𝑒𝑓
2

1 + 𝑠𝑇𝑣

▪ Parameters in red font are related to each other
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Parameterization of generic GFM structure

▪ User only needs to enter value for:
– Flag to choose type of GFM (𝜔𝑓𝑙𝑎𝑔)

– Frequency droop percentage (𝜔𝑑𝑟𝑝)

– Voltage droop percentage (𝑄𝑑𝑟𝑝)

▪ Only if virtual synchronous machine (VSM) is chosen, then two 
additional parameters
– Inertia constant (𝑚𝑓)

– Damping factor (𝑑𝑑)

▪ The parameters are then related as
𝐾1 𝐾2 𝐾3 𝐾4 𝐾𝐝 𝑇𝑓 𝑇𝑣

Type A 
Droop

𝜔𝑑𝑟𝑝 𝑄𝑑𝑟𝑝 1 0 0 0 0

VSM 𝜔𝑑𝑟𝑝 𝑄𝑑𝑟𝑝 1 0 dd𝜔𝑑𝑟𝑝 𝑚𝑓𝜔𝑑𝑟𝑝 0

dVOC 𝜔𝑑𝑟𝑝/ 𝑠3
2 𝜔𝑑𝑟𝑝

/𝑠3

0 1 0 0 1/𝜔0
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