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Appendix I

Derivation of Magnetizing Inrush Current

The circuit equation for the rate of change of flux (φ) due to alternating source voltage

is given by following expression [90].

−
√

2Essinωt = iRc +N
dφ

dt
, (5.1)

where, N is the number of turns. On integrating equation 5.1 from −π/ω to t, equation

5.1 becomes,
√

2
Es
ω

(1 + cosωt) =

∫ t

−π
ω

(iRc +N
dφ

dt
)dt, (5.2)

√
2Es
ωN

(1 + cosωt) =
1

N

∫ t

−π
ω

iRCdt+ (φ− φr), (5.3)

where φr is assumed as the residual flux of the transformer, and substituting,
√

2Es
ωN

= φm

φm(1 + cosωt) = (φ− φr) +
1

N

∫ t

−π
ω

iRCdt (5.4)

or,

φ = φm(1 + cosωt) + φr −
1

N

∫ t

−π
ω

iRCdt (5.5)
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Appendix II

Details of Hardware Components

1. Step-down Transformer

Ratings 1 kVA, 220/110 V, 50 Hz.

Primary side impedance: R1 = 0.43ohm,X1 = 0.31ohm.

Secondary side impedance: R2 = 1.73ohm,X2 = 1.209ohm.

2. Nexys board used as Waveform-board: Nexys4 DDR board from Diligent. 240

DSP slices, 15850 logic slices, on chip analog-to-digital converter, 128 MB DDR2

SDRAM. 4,860 kbits of fast block RAM.

For details visit: https://reference.digilentinc.com/reference/programmable-logic/nexys-

4-ddr/reference-manual

3. Nexys video board used as Filter-board: Nexys video board from Diligent. 740

DSP slices, 33,650 logic slices, on chip analog-to-digital converter, 128 MB DDR2

SDRAM, 13 Mbits of fast block RAM.

For details visit: https://reference.digilentinc.com/reference/programmable-logic/nexys-

video/reference-manual

4. YOKINS Current Transformer (CT): ratings 50/5 A, burden 2.5 VA, Tape wound

model, Class 5.0.

For details visit: http://yokins.com/Portal/Data/Product Doc/LXYK4H1SE4D WQEP4YHC25X27072018065249SPYQ3GWBRCM.pdf

5. Data Acquisition System: NI-PXIe 1078, with 8-channel analog input module ±10

V, with 8-channel analog input module ±300 V.

For details visit: https://www.ni.com/pdf/manuals/378197a.pdf
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