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e Use PWM to eliminate the 11" and 13t harmonics
* The lowest harmonic in the line current is the 17"
* Very low line current harmonic distortion
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Trace A: iA - line current on transformer primary side
Trace B: I - line current on transformer secondary side
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Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 15



EE8407 Topic 10
Ynpapnenue k0d3(QPUIHEHTOM MOIIHOCTH

* BekTopHasa gnarpamma
d

* - > +
% i% dg * Hanuuune C npuBoauT K
v, U3MeHeHUIo KoadhduumeHTa
() ay MOLLHOCTH
—/ +V, - L
1L 0
()= B | '“ e YnpasneHue yrnom casura
D
@ - c NpUBOAUT K YMEHbLUEHUIO
+
Uiy ¢k L Ly koadphmumeHTa MOLLHOCTHU
Supply - &S XS, kS,
- v o [1na yBenn4yeHus KoappunumeH:

MOLLIHOCTMH,

ncnonb3ynte aMmnanTyaHyH

7, MOAYNSILMIO COBMECTHO C
ynpaBrieHMeM yrna caBura

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 16



EE8407 Topic 10
Ynpapnenue k0d3(QPUIHEHTOM MOIIHOCTH

* Bnok cxema

Vs LS iS jw Ld i
(f\,> ’I 1 L e _— ‘>—11.0AD

+
C/T
LPF| |LPF LPF
PWM
I s) V, VZDI— Generator
Power Factor
Angle Detector 5 T60° .
¢' Ag PI 055 9;0 PI <—§M P'd
—! (. <
* . [, o : *
* 1.0 © *
" =0 ’ I

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 17



EE8407 Topic 10
Ynpapnenue k0d3(QPUIHEHTOM MOIIHOCTH

e 3aBUCUMOCTb KO3ahpunumeHTa MOLLHOCTU OT MHOEKCa
aMnIUTygHoOu Mmoaynsauuum.
C ncnonb3oBaHueM yrna casura u oes.

PF | |
<«— Region A ﬁ< Region B —
1
/"
0.8
ﬁith m,, and a control /
0.6
<_\\ -
With m, control only
0.4 //
0.2 ~
0
0 0.2 0.4 0.6 0.8 m

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 18



EE8407 Topic 10
Ynpapnenue k0d3(QPUIHEHTOM MOIIHOCTH

* DKCNMEePUMEHTbI

= T L p \ - \ / \\ /

O 67 ww \\m . A .

m1.03')"“_“"'""“;""‘:4‘-::95====¢55¢5}4555" jS LI B S S S LI e e B e \':{ii Pt
a Wy

(a) lNepexogHbIK Npouecc (6) ®opmbl BOSTH B YCTAaHOBMBLLUEMCS
pexume (PF =1)

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 19



EE8407 Topic 10
LC Resonances and Active Damping

* LC Resonance L i,
™ ¢ L > + 4
AS AKS: KSs
- Vi 4+ I .
(V) —m—— <
» T > nA
g + vV, — ' L
\ &
I @ R 4B % Vg
(A ) |
QJ/ R " C
Utiity  C,== = ==V,
Supply - &S: KS, KS

Resonant Mode: 1 Resonance may be excited by

res — . /LS C, - Supply voltage harmonics
- Rectifier current harmonics

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 20



EE8407 Topic 10
LC Resonances and Active Damping

» Passive and Active Damping

CSR

'v| « Passive damping:
(D Rp— physical damping resistor

(a) Passive damping

CSR

Ls o b - e Active damping:
v l i & - no physical resistor
+
(@ " “r (D - damping current ip is produced
| by CSR via m, control

. . - I_is in phase with v
(b) Active damping P c

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 21



EE8407 Topic 10
LC Resonances and Active Damping

e Block Diagram of Active Damping Control

vy L, I I, L, i
‘ r\/ > _— > i > _—— II\_>_ LOAD
C.==v n
I T - LPF
PLL SGCT
Gatlng Unit I,
I ,
% i’
abe °| 1 | 2127 [Space Vector -
1V | HPF Ry | Modulator | . Pl ¥

ol

A\ 4

Stationary | Synchronous
Frame Frame

Textbook: Bin Wu, ‘High-Power Converters and AC Drives’, Wiley - IEEE Press, 2006 22



Topic 10

EE8407

LC Resonances and Active Damping

e Simulated Waveforms

RIRARAN A ATARAYARN

RRTRTRTR IR IR AR

AR

IERRRER

o =

O T

l

N A l\\ INimInin
]

| T

f’j’WNWWVVWIVUU

Whh b e AL on

0. ﬁ
0.4

23

, Wiley - IEEE Press, 2006

nd AC Drives’

Textbook: Bin Wu, ‘High-Power Converters a



EE8407 Topic 10
LC Resonances and Active Damping

e Measured Waveforms
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e Steady-State Waveforms Without Active Damping
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e Line Current THD
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e Steady-State Waveforms With Active Damping
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e Line Current THD
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