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Table.1. A categorization result of control strategies for inverter against frequency instability

@ AIST o FREA

1) Capability

2) Control structure

3) Frequency responce

Control : : "
No. . Load Grid Primal control Reference phase . . Result of categorization
algorithms . . . Inertia Damping
sharing independent output signal
~ (a) (a) ~
1 Synchronverter Q 9 . 9
. Volt. & Freq. Internal
— (a) (a) —~
2 Ise Lab O _ i 9 =
; Volt. & Freq. Internal @
3 Er D . (a) (a) . Forming—Volt. Ctrl. -Swing Eq. based
' req. Uroop = - Volt. & Freq. Internal -
. (a) (a)
4 dvoc @] O . O
Volt. & Freq. Internal
- - - - (a) (a) @
! £ O _ . X A .
7 Matching Volt. & Freq. Internal Forming—Volt. Ctrl. —Other
. (a) (b)
VSG (KHI Lat O A . . O
6 S (KHL Lab) Volt. & Freq. Grid
(b) (b) _
7 VSG Ok X b4 )
! 56 (Aw-F) Power or Curr. Grid - @
8 de /dt-p » « (b) ) Ebri “ following—Curr.Ctrl. -Swing Eq. based
Power or Curr. Grid
(b) (b) .
-] X x x
9 Aa-F Power or Curr. Grid -
101 0ot imisinepLL « o (b) (b) « v @
timising- . . .
plimising Power or Curr. Grid following—Curr. Ctrl. Other
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= Power hardware-in-the-loop (PHIL) simulation(CED <i®B& (PHILEKER)
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>=alb—>3~
e 7 Vv [, Vv +noise
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60 MVA, 230 kV

@'HTV- H—Z )—L—l( Z 1] IBR model w/ VSG model | ¢ (VA). V.. (V) DRTS | Hardware
Line (G, for Full simulation) W Tosw :
impedance I:Z:I B I:Z:I it e ~
us N
B 1 15 b _ e Scaling [~ GTAO card :
Load i P = =1 l | Dynamic PQ Source S (VA), V., (V) W D/A converter | DUT
- - ! (G, for PHIL simulation) | ~W Tosw ! _ }
Transformer EI'EI : - | Grid | VSG || Battery
- | P, Q ; simulator i inverter || simulator
| i I i
: ; - X
Generator : L. S—l <~ K <~ Movmg <~ 3 Phase <~ Sca”ng <« GTAI card [¢-—-—---------mmmmvi : Shw (VA) Vhw (V)
l S, | |1+Ts average | | P&Q Meter f2be pabe |
Modified IEEE 9 bus system model | A/D converter | 50 kVA, 440V
———————————————— tms—-tms———————-—————— o~
rHIL interface :
Gy Gy G, G;
Rated capacity (MVA) 10 120 120 60
Initial output (pu) 0.5 0.8 0.8 0.8
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