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With the skyrocketed development in semiconductor
devices, power electronics converters, either at system-level
or at device-level, are receiving special attention in different
applications as renewable energy sources, drive systems,
power quality applications, High-Voltage DC (HVDC)
transmission, and Flexible AC Transmission Systems
(FACTS). Control of power converters plays a significant role
in meeting the requirements and standards of the relevant
application. For instance, in the grid integration of renewable
energy sources, the quality of the injected power is of
paramount importance where the control is the key player. In
drive system applications, the robustness and high dynamic
performance are a typical demand. Moreover, control of
power converters is the workhorse for energy management
in other applications (e.g., energy storage systems, solid state
transformers, and electric vehicles). The requirements of the
control form a sort of consortium with power electronics
meshing towards the compliance with the application main
needs.

The main purpose of this special issue is to publish high-
quality research papers as well as review articles addressing
recent advances on control for emerging topics in power
electronics.

Control of power converters for emerging applications
of power electronics has been addressed extensively in
literature [1–7] covering the following main areas: control

of DC-AC converters for different applications (e.g., grid
integration, power quality enhancement, FACTS devices, and
HVDC systems); control of DC-DC converters for different
applications (e.g., electric vehicles, DC-DC transformers);
control of AC-DC converters for different applications (e.g.,
renewable energy sources, drive systems, FACTS devices, and
HVDC systems); control of AC-AC converters for different
applications (e.g., drive systems, solid state transformer);
control and management of energy storage systems (e.g.,
batteries, super capacitors, and flywheels); and control of AC
drive systems (e.g., induction machines, permanent magnet
machines, and multiphase machines).

Manymanuscripts have been submitted to this special call
spanning different areas. A brief overview of eachmanuscript
selected for this special issue is presented in the following
part.

B. Yuan et al. present in their paper an improved Phase-
Locked-Loop (PLL) control with alternative damping factors
for Voltage Source Converter (VSC) connected to weak AC
grids where the gains of the PLL have significant impacts
on the power transfer limits. First, the authors prove that
the impedance angle of AC system has a significant impact
on the small-signal stability of the VSC where, with the
same variation tendency of Thévenin equivalent resistance,
the limits of power transmission are changing in opposite
trends for rectifier and inverter. Second, the improved PLL
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with alternative damping factors is proposed based on the
participation factor analysis. Third, the optimal damping
factors of the improved PLL control for rectifier and inverter
are calculated. Simulations and calculations are presented to
validate the following three conclusions:

(i) In rectifying operation, the equivalent system resis-
tance has a negative impact on the stability of the
system and this is not the case for inverting operation.

(ii) Adding the alternative damping factors to PLL control
shows similar results compared with changing the
impedance angle of the AC system.

(iii) The proposed optimal damping factors of PLL can
effectively extend the power transfer limits under
both rectifier and inverter modes.

Q. Zhang et al. present in their paper a simple and efficient
rule-based energy management system of experimental bat-
tery/supercapacitor hybrid energy storage system for electric
vehicles.Themain objective of the proposed energy manage-
ment system is to utilize the supercapacitor characteristics
and to increase the battery lifetime and system efficiency.The
role of the energy management system is oriented towards
battery reference current, which is subsequently used by
the controller of the DC/DC converter. First, a current
controller is designed to realize load current distribution
between battery and supercapacitor.Then a voltage controller
is designed to ensure that the supercapacitor SOC fluctuates
within a preset reasonable variation range. An experimental
platform is developed to verify the proposed control concept.
In addition, the energy efficiency and the cost analysis of
the hybrid system are carried out based on the experimental
results to explore the most cost-effective tradeoff.

High-voltage gain power converters are crucial in pho-
tovoltaic (PV) power generation due mainly to the low
output voltage of PV arrays and the safety concerns. J.-G.
Mũnoz et al. present in their paper performance analysis of
a peak-current mode control with compensation ramp for
a boost-flyback power converter. The closed-loop analysis is
performed where the converter is considered as a piecewise
linear system, and the closed-loop stability is determined. To
avoid overcompensation effects, theminimumvalue required
by the compensation ramp is obtained, and theminimumand
maximum values of the load resistance are found too. The
system has a good transient response under disturbances in
both the load and the input voltage.

Y. Wang et al. present in their paper an improved
Maximum Power Point Tracking (MPPT) algorithm for PV
generation applications based on P-U curve reconstitution
especially due to the fact that the P-U curve changes dynam-
ically with the change of irradiance and temperature. The
mathematical model of the PV array is presented, and then
the output dynamic characteristics are analyzed. Based on
this, a P-U curve reconstitution strategy is introduced, and
the improved MPPT algorithm is proposed. Simulation and
comparative analysis are conducted. Results show that, with
the proposed algorithm, MPP is tracked accurately, and the
misjudgment problem is solved effectively.

Y. Wang et al. present in their paper a PMSM rotor posi-
tion detection based on hybrid optical encoder and R-Signal
zero-setting scheme; particularly rotor position detection is
a prerequisite for achieving good control performance of
PMSM and it is difficult to detect rotor position and achieve
R-Signal zero-setting. This encoder can do absolute and
incremental rotor position detection simultaneously; here,
the former is used for acquiring imprecise rotor position
and the latter is for precise rotor position. Two detection
methods of the encoder are analyzed, and a scheme for rotor
position detection is proposed: absolute rotor position is used
for motor starting before achieving R-Signal zero-setting;
once R-Signal zero-setting is achieved, incremental rotor
position detection that has high-precision is adopted. Then
a scheme for R-Signal zero-setting is proposed. Simulation
is conducted, and results show that rotor position detection
and R-Signal zero-setting can be achieved by the proposed
scheme.
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