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Grid forming inverters
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What is common between grid-following
and grid-forming BESS?
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Key performance observations

Most outstanding
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System strength support (1)

. Post-disturbance sub-synchronous oscillations are one of the key
manifestation of low system strength conditions in Australia.

Not only a grid-forming inverter does not have any susceptibilities,
it will help reducing the oscillations on grid-following inverters.

1.025 1.034

1.02 1.029 —
_ =
= 1.015 1.024 ©
5 T =
= 101 1.019 &
= - =
@ 1.005 . . 'Y 1014 2
AR =
2 1 1.009 s

0.995 1.004 =

0.99 0.999

14 15 16 17 18 19 20
Time (s)
e GFL| e GFLHGFMI



System strength support (2)
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Prospect in different IBR types




Practical grid-forming control philosophies




Phasor domain and EMT models
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Electromagnetic transient (EMT) Phasor-domain transient (PDT)
= Real source code integration makes modelling = Manual implementation and differences with
more straightforward each of the synchronous machines and grid-
= All OEMs have a model available following IBRs makes modelling non-trivial
= Capable of modelling both inner and outer = Not all OEMs have a model ready
loops = Capable of modelling outer loops
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Modelling: SMIB vs wide-area EMT modelling

Restrictions on
the access and

use of wide-area
models

Overly optimistic
or pessimistic
SMIB results

Wide-area models
allow for a detailed
whole system
assessment and
solution optimisation

Grid-forming
inverters can provide
many grid support
functions but not all
at the same time




SCR calculations for planning applications

Grid-forming inverters shall be treated the same as
synchronous machines for short-circuit ratio (SCR) calculations.

This is noting that the two provide similar level of system
strength support regardless of how much each will provide real
fault current contribution.

Fault current contribution of a grid-forming inverter should be
up-scaled to be the same (or higher as further studies become
available) as that of a synchronous machine.
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What is slowing down the pace of grid-forming
IBR connections?
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Lack of field

Revenue streams are
not adequately
identified

experiences in bulk
power system
applications
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