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SmartCtrl provides a perfect combination of predefined topologies and compensators, and custom
designs with a powerful Equation Editor to create your own transfer functions for all elements of the
power converter: plant, sensor and compensator. Import the frequency response of a system and export
your control design to any simulation software.



Control designs from Specifications Import the frequency response

I
Starting from a specification, design quickly and visually the SmartCtrl has a wide set of predefined topologies for
beSt COntI‘Ol fOI‘ your converter and get the I'eSultS fOI‘ an Control design. It iS also possible to import the
analog or digital control. SmartCtrl includes the complete part frequency response of any converter, regardless of its
list with magnetics design specifications. topology.
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Make and Edit your own Analytical Model Solutions Map
I I
Using the Equation Editor, it is possible to edit your own Optimize your design using the solutions map. Navigate
analytical model of any specific converter with parameter the cursor within a stable solutions space, which will aid
sweep capability, defining the plant, sensor or compensator. you with the selection of the optimal design.
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Analog and Digital Control Multi-loop Control Structures

Just select the checkbox to define which solution you Average-Current Mode Control and Peak-Current
need: Analog predefined compensators (Type I, II & III Mode Control are supported in SmartCtrl. Analyze
PI & PID) or Digital predefined compensators (PI & how robust is your control.

PID with ADC and SPWM Effects).
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New AC-DC converter topology:
Three-Phase PFC Boost Converter

The Three-phase PFC Boost Converter is a bidirectional two-level rectifier. This three-phase rectifier is frequently used in
applications such as electric vehicle (EV) chargers, grid energy storage systems and uninterruptible power supplies (UPS),
motor drives and telecommunication power supplies.
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The single line diagram window allows the B L T
user to easily configure the type of control @715&11 Filter A0 c
structure, phase-locked loop, EMI Filter, T
modulator, main filter and load.

Maodulator

Just selecting the digital option, the user is

able to design control loops in z-domain. o :
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SmartCtrl 2024.1 allows to design the control
loops for different types of main filters in a
simple way.
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EMI Filter
I

SmartCtrl 2024.1 allows the user to choose among four predefined EMI filter structures. By varying the EMI filter
parameters, the attenuation achieved by the common-mode and differential-mode filter can be observed. This tool allows the
user to obtain a Preliminary EMI filter design.
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System Level Stability Analysis
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SmartCtrl 2024.1 also allows to predict the system (ST T N
stability when the EMI filter is connected. The system G To G Gi Hi He Hy BHi Ci T % Gy Bt Cv T OF' Buo Gua Zoo 2 2o 28"
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(Middlebrook & The Gain Margin and Phase Margin H =
Criterion). Two impedances are calculated: o &
o EMI filter output impedance. 2 = B
. . - . o 0dB
e Input impedances in the dq frame of the controlled Wi g
converter, including the main filter and current and a
voltage loops. Z,EMI 7z, 403 0 00 Tk 0k 100k ™
m Frequency [Hz)
- Phase [f) vs fiequency
===t ™
50 \
= 1]
. Three-Phase 1o \
™y EMI Filter 2 I
PFC ™~ -100]
1580
-180°
-200
1 10 100 1k 10k 100k 1M
Frequency [Hz]
ZKMI
Middlebrook Criterion: «1 The Gain Margin and Z,| 1 ) ) .
<—— and |arg(Z,) —arg(Z;)| 180° - PM

Z GM

Phase Margin Criterion:

Automated C-code generation
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Additionally, the control design can now be exported in C s etocekattoo 111
. . /ITheta calculation for the three-phase eas °
code, which allows the user to have a starting template when — &gz, = o0 &
. . . . . teta_c = teta + dos_pi_tercios;
implementing the control structure in a microcontroller or in = | Cesa T &)
a S stem on Chl SOC if (teta_a >= dos_pi){ Vos(__ =
S . eta_a = teta_a - dos_pi;
Y p m}é t ‘n‘ ? Vo_ref (1 e
if (teta_a <
e < e dos o las_1— L
Exporting options X ) J |b5@ 4|>_D
I les__ ——{
Regulator exporting way Hilta b doe o Ig_ref(___H ——
2] )E:cs?«is b< n;{ ) KP_V:l °
teta_b = teta_b + dos_pi; Ti_v } e
® el ! cv_limit|_— &)
r :;Phase c , Kp_i :l_) 9
e e e i il H )
& Coode )E:qszi‘a; <o) Ci_limit }
e tstep_ |
= ) L[ H
- e wl
index_b = teta_b*comv_rad_to_index. Vp :l—’
index_c = teta_c*conv_rad_to_index;
I~ Show files to be exported ”Ed’E . "‘ p’ k"’ et Kp_pI:I—‘
edipre\?;aE:fﬁJal\‘j”‘ el rai:]njm;bﬁu”ﬁi ] + Ecull_¢ cl; Ti_pll :I_’
eq_prev = Ea*full_sine[index_a] + Eb*ull_sine[index_b] + Ec™full_sine[index_c]:
Help | Cancel ‘ 0K ‘ o erelnéers] erelnee ) eelneercl Cyzad—
ed = (1/Gain_e)*( Kem)*(ed_prev). .
eq= E‘/eamjg:{mm:'Eg(gmvt; Gain_e| '—’

Power Smart Control SL
Q Avda. Gregorio Peces Barba, 1
28918 Leganes (Madrid), Spain

_ M sales@powersmartcontrol.com

SMArt
tl il




	Número de diapositiva 1
	Número de diapositiva 2
	Diapositiva 1
	Diapositiva 2

