FIL Realization of Mathematical model of
inverter using Arty A7 100T FPGA Board

Student name: Ojasvi Sonone(ossonone_b22@ee.vjti.ac.in}
Amey Chavekar (aschavekar b21@ee.vjti.ac.in)
Supervisors: Dr. Sushma Wagh

EED, VITI

Time (s)

The continuous efforts 1n the development of the green| , | ;
energy options has resulted in the inverter rich grid,| o ; E E
operating either in grid-following mode (GFL) or| i eowyrsermrn S S 5 E
independent grid-forming (GFM) modes. As the| [ parameters D : E

. . . . . _ 1 VIADO! : :
traditional power grid already operates on various time| | Ly : ;

) . . . . : : : Inverter subsystemn : ' Bit stream : :
scales the introduction of power electronics devices in| | {1 | generation : :
operation of microgrid has resulted in fast dynamics| 2 A B E g
and responses. In such circumstances having a rehiable| N R B o
simulation platform becomes essential for design,| | Latency 600 ns . :':
testing, and validation of microgrids operation. Y i E

= [ ' Lo
e o | 2.

- - Voo : FPGA : = |5
Simulink FIL Workflow Lo L : = [ %3
S [ - 1 i :

5 : S E E 5
' : . ' | LUT/DSP X ‘
: : : ' S JTAG ' :
E E : -—}E configuration : E
é i i ; E : Clock E E
: A : E intitiation : :
E Mathematical Representation of :
ot b b Uhe ool | e froenes} | | 5 Thysical Inverter 5
RS ETTT  ETIUTHN O I
T R Vivado 7Y} 1§ St St
O EXUNX ]
. VMADO! | i} = .
y S X ' > e —Discrete time 400 | | " Fixed point
E B ' ool ]|/ . 2 e FE | FIL
5 B L > B g 0 =
i i Lo HDL Source Files ; : : g ’ L:: 0
' : E E E Voo E 5-1000 5 200 SR S B N =
E Bit strc:.am E E E E...........--....--.................E i E 0 0.02 0-04Time (;-06 0.08 0.1 0 0.02 0.04Time (5)0.06 0.08 0.1
E generation ; : : : E 400 | l —Discrete time E | I Fixed P‘I'i“t..
AR Validation Model 7Y 1 I § s [ L S T L7
: E FIL Block i i é E 0 | H z:_, 0 ; 1
s s |51 | LT TR e
E E : E ) :E-]S[}{] — =
i i I é _4000 {}_ijz 0'04 0'06 {)_tjg o 0.01 0.02 0.03 0.04Ti2;li5(s)0.06 0.07 0.08 0.09

Conclusion:

FIL closely matched SIL results with delay.
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