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A SHUNT ACTIVE POWER FILTER WITH HARMONIC DETECTION
USING RECURSIVE DFT ELIMINATE 10RDER
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MODULE RECURSIVE DFT

Initialize
Initialize all variable
Initialize all timers and enable timer interupt
Loop here and wait for interupt only
Switching Frequency Interupt Service Routine
Read load current Ol >iLy)
Input ilu, ilvfrom external A/D
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Find harmonic component using recursive DFT
Convert to rotating d’-q” axis (iLd , iLg)
Moving average
Convert to stationary u-v axis (1jj,L1, 1L
Calculate compensating current for harmonic suppression (icltl, iC0)

*cuh — "Lhu
"oh—"\lv
Read DC bus voltage (V},0)
Input Vpc from external A/D
Read source voltage (vrv, V10
Input vw, v” from external A/D
PI controller to control DC bus voltage
Calculate voltage error
Calculate Pl output (p)
Calculate compensating current for DC bus control (ictt, i
Calculate compensating current (ictiLi®)

@h “uf

" %y “sh ‘of
Send compensating current to D/A

Return

END RECURSIVE DFT
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Interrupt y " Interrupt

. Read source current and voltage (10 )

- Find harmonic component using recursive DFT (15 )

. Calculate compensating current for harmonic suppression (0.5 )
- PI control of DC bus voltage (5 )

. Calculate compensating current for DC bus control (2 )

= | Calculate compensating current (2 )
u Send compensating currentto D/A (1 )

5.8 1

95.6
36

kkkkkkkkkkhkhkhkhkhkhhhhhhkhkhkhkhhhhhhhhhhrhkhkhkhkhhhdrhrhrhkhkhkhkhrhkrhxks

A SHUNT ACTIVE POWER FILTER WITH HARMONIC DETECTION
USING RECURSIVE DFT ELIMINATE ALL ORDERS
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MODULE RECURSIVE DFT

Initialize

Initialize all variable

Initialize all timers and enable timer interupt
Loop here and wait for interupt only
Switching Frequency Interupt Service Routine



Read load current (il iLy)
Input iLu, ilvfrom external A/D
Find 1storder component using recursive DFT
Convert to rotating d-q axis (iLd, i")
Moving average
Convert to stationary u-v axis (ILLL, ILI)
Calculate compensating current for harmonic suppression (iclt, i*9

*cuh — fru " ~Llu

*ovh- fry 1 ALIv

Read DC bus voltage (Vqc)
Input Vpc from external A/D
Read source voltage (v, V |
Inputv,, , VIOfrom external A/D
PI controller to control DC bus voltage
Calculate voltage error
Calculate P output (p)
Calculate compensating current for DC bus control (icllt, ict)
Calculate compensating current (icll, io)

Cuh  “cuf

v oh Mot

Send compensating currentto D/A
Return

END RECURSIVE DFT
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Interrupt i Interrupt

- Read source current and voltage (10 )

. Find harmonic component using recursive DFT (15 )

. Calculate compensating current for harmonic suppression (1 )
. PI control of DC bus voltage (5 )

. Calculate compensating current for DC bus control (2 )

Calculate compensating current (2 )

B send compensating currentto DIA (1 )
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A SHUNT ACTIVE POWER FILTER WITH HARMONIC DETECTION
USING RECURSIVE DFT ELIMINATE 2 ORDERS

kkkkkkkkhkkkhkhkkkhhkkkhkkkkhhkkhhkkkhhkkkhhkkkhhkkkhhkkkhkkkhkkkhhkkkkhkhkkkhkkkkhkhkkkhkkkk*x

MODULE RECURSIVE DFT

Initialize
Initialize all variable
Initialize all timers and enable timer interupt
Loop here and wait for interupt only
Switching Frequency Interupt Service Routine
Read load current (iLu, iLy)



Input ilu, ilvfrom external A/D
Find 1gcomponent of harmonic using recursive DFT
Convert to rotating d’I-q’I axis (i*,,L, iul,)
Moving average
Convert to stationary u-v axis (II,2L5ILhk)
Find 2rdcomponent of harmonic using recursive DFT
Convert to rotating d’2-q’2 axis 2,12
Moving average
Convert to stationary u-v axis (Ijjl L)
Calculate compensating current for harmonic suppression (icltt o)
imh - Ahiu+ A

"oh~ ~hv - Aoy
Read DC bus voltage (Vpc)

Input ~ from external A/D
Read source voltage (vwbv |
Input vuv, vw from external A/D
PI controller to control DC bus voltage
Calculate voltage error
Calculate PI output (p)
Calculate compensating current for DC bus control 1M}
Calculate compensating current (i, id)

W luh o

w “oh "of
Send compensating currentto D/A

Return

END RECURSIVE DFT
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Interrupt | Interrupt

B Read source current and voltage (10 ps )

B Find harmonic component using recursive DFT (30 ps )

B Caculate compensating current for harmonic suppression ( 1ps)
B P control of DC bus voltage (5ps)

B Calculate compensating current for DC bus control (2 ps)

| Calculate compensating current (2ps)

B Send compensating currentto DA (15 ps)
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A SHUNT ACTIVE POWER FILTERWITH HARMONIC DETECTION
USING RECURSIVE DFT ELIMINATE 4 ORDERS
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MODULE RECURSIVE DFT

Initialize
Initialize all variable
Initialize all timers and enable timer interupt

Loop here and wait for interupt only



Switching Frequency Interupt Service Routine
Read load current (il0, iLy)
Input iLL5ilvfrom external A/D
Find 1gcomponent of harmonic using recursive DFT
Convert to rotating d’1-q’l axis (ipj,L, iLg])
Moving average
Convert to stationary u-v axis (IL11, 1L1)
Find 2rdcomponent of harmonic using recursive DFT
Convert to rotating d’2-q’2 axis (iLd25iu1D)
Moving average
Convert to stationary u-v axis (IpZ2 IL1%3)
Find 3rdcomponent of harmonic using recursive DFT
Convert to rotating d’3-q’3 axis (iu 3, iyj,3
Moving average
Convert to stationary u-v axis (I3[ 1113)
Find 4thcomponent of harmonic using recursive DFT
Convert to rotating d’4-q’4 axis (iLd4, iLgd)
Moving average
Convert to stationary u-v axis (luL, IL14)
Calculate compensating current for harmonic suppression (ic
mh= Au+ 1 2 + A8 + AM

“oh= Nhv + Ahv+ AR + A
Read DC bus voltage (Vp0)

Input VCCfrom external A/ID
Read source voltage (vuv, V10)
Input vuv, viofrom external A/D
PI controller to control DC bus voltage
Calculate voltage error
Calculate Pl output (p)
Calculate compensating current for DC bus control (ictl, i)



Calculate compensating current (icu, iC)

- “gh “af

w ‘sh *of
Send compensating currentto D/A

Return

END RECURSIVE DFT
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Interrupt Interrupt £

191 s

B Read source current and voltage ( 10 ps)

B Find harmonic component using recursive DFT (60 ps)

B calculate compensating current for harmonic suppression (2 ps)
B A control of DC bus voltage (5ps)

B Calculate compensating current for DC bus contrl (2ps)

| Calculate compensating current (2 ps)

B Send compensating current to DIA ( 2 ps)
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