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Abstract: To overcome the defective and inaccurate power supply conditions, by installing STATCOMs 

and dynamic voltage regulators, and advanced controlling facilities for the power converts of distributed 

generation power plants. In order to avoid secure disconnection from the energy grid network, the first 

problem is that generation systems must pay for, when a voltage drops occurs is the limitation of their 

transient response, though the LVRT requirements are different. This paper proposes the three 

innovative synchronization systems: i) decoupled dual synchronous reference frame phase-locked loop; ii) 

dual second order generalized integrator phase-locked loop; and iii) three-phase enhanced phase-locked 

loop. Low voltage outing is become very much concern to the power Transmission system operators. So 

the demand increases on wind and photovoltaic system of distributed power generation systems.  By using 

accurate and fast grid voltage synchronization algorithms we can achieve the expected results, even in 

unbalanced and distorted situations also, from these systems. Many systems based on frequency-locked 

loops, but phase-locked loops taken because it links with dq0 controllers. In order to assess the accuracy 

and operational features, several algorithms are proposed. This paper analyzes the synchronization 

capability of three advanced synchronization systems: the decoupled double synchronous reference frame 

phase-locked loop (PLL), the dual second order generalized integrator PLL, and the three-phase 

enhanced PLL, designed to work under such conditions. 
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I. INTRODUCTION 

The most important assumption that, the share of 

the renewable energy-based generation systems is 

reached up to 20% of the overall energy, in the 

context of wind energy and solar energy systems of 

the renewable energies. Due the increased 

perception of these renewable energies in the field 

of the electrical networks, the transmission system 

operators raised their concern about the influence 

on the grid stability, and it become more restrictive 

mechanism for distribution generation systems in 

all over the world. The huge importance has been 

given special constraints for the Grid Code 

Requirements to the power plants in voltage fault 

conditions. These requirements decide the fault 

boundaries between those through which a grid-

connected generation system shall remain 

connected to the network. This will rise to specific 

voltage profiles, which specifies the depth and 

clearance time of the voltage sags.  These 

requirements are described in terms of voltage Vs 

time characteristics and called as low voltage ride 

through. In order to avoid secure disconnection 

from the energy grid network, the first problem is 

that generation systems must pay for, when a 

voltage drops occurs is the limitation of their 

transient response, though the LVRT requirements 

are different. The voltage drop in the stator 

windings of fixed speed wind turbines based on 

squirrel cage induction generators, can conduct the 

generator to an over speed tripping. Under such 

conditions the variable speed wind power systems 

my lose control in the injection of active/reactive 

power due to the disconnection of the rotor side 

converter. To overcome these above stated 

problems, we introduce supplementary energy 

systems like STATCOMs and DVRs in enhancing 

the fault ride through capability of distributed 

generation systems.  It is also proposed that 

advanced features for the power converters. These 

requirements determine the fault boundaries among 

those through which a grid-connected generation 

system shall remain connected to the network, 

giving rise to specific voltage profiles that specify 

the depth and clearance time of the voltage sags 

that they must withstand. Therefore the 

synchronization algorithms are essential for fast 

detection of the voltage faults in generation system. 

In the actual grid code requirements (GCRs), 

special constraints for the operation of such plants 

under grid voltage fault conditions have gained a 

great importance. Such requirements are known as 

low voltage ride through (LVRT) and are described 

by a voltage versus time characteristic. Solutions 

based on the development of auxiliary systems, 

such as STATCOMs and dynamic voltage 

regulators (DVRs), have played a decisive role in 

enhancing the fault ride through (FRT) capability 

of distributed generation systems. 
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II. IMPLEMENTATION 

In this project, we propose the improved and 

evaluated systems, which are most relevant, 

advanced, gird synchronization system. Which are: 

i) Decoupled dual synchronous reference frame 

phase-locked loop; ii) dual second order 

generalized integrator phase-locked loop; and iii) 

three-phase enhanced phase-locked loop. Grid Core 

Requirements based synchronization: In this paper, 

we propose a structure based on the common 

performance requirement to evaluate the response 

of the grid synchronization topology by 

considering the requirements, which are derived 

from the LVRT requirements. By using the 

experimental grid fault patterns, the performance, 

computational costs, and reliability of the 

amplitude and phase detection of the positive 

sequence of the voltage has been evaluated under 

the unbalanced and distorted situations. The fault 

detection can be done with simple algorithms, but it 

needs the accurate information about the magnitude 

and phase of the grid voltage during the fault, in 

order to reactive power required by the TSO, 

having this feature the advanced grid 

synchronization systems become very important. 

The three Synchronization systems:  In order to 

overcome the classical structure of PLL which are 

studied earlier, we propose new schema by using 

frequency and amplitude adaptive structures. These 

can be used to deal with the unbalanced, faulty, and 

harmonic-polluted energy grids, these are: DDSRF 

PLL: This was developed to improve the traditional 

SRF PLL. This system presents two reference 

frames rotating at the fundamental utility 

frequency. To achieve the grid voltage vector 

accuracy of the positive and negative components. 

DSOGI PLL: The DSOGI PLL is used for 

estimating positive and negative sequence 

components of the grid voltage vectors. iii) 3phE 

PLL: In a single-phase synchronization system, the 

enhanced phase-locked loop (EPLL) has proven in 

providing estimated results.  This enables the cutoff 

frequency of the input signal, and is an essentially 

adaptive bandpass filter. In this paper, in order to 

evaluate the response of the grid synchronization 

topologies under test, a common performance 

requirement for all the structures has been 

established in this section, considering the needs 

that can be derived from the LVRT requirements. 

 

Fig.1. Block diagram of 3phEPLL 

III. CONCLUSION 

The implementation and performance results of 

DDSRF PLL, DSOGI PLL and 3phEPLL have 

been shown in detail. It is also shown that the 

synchronization capacity of the three PLLs under 

the faulty scenarios. Due the greater bandwidth and 

low-pass filtering capabilities, it is analyzed that 

the resistance of the PLLs in the polluted network 

is better when using the 3phEPLL and DDSRF. 

The DSOGI also gives good results, because of its 

features. Various grid synchronization systems are 

discussed; among three advanced grid 

synchronization systems are proposed. These 

systems’ structures and their mathematical 

algorithms are given in detail. The performance of 

these grid synchronization systems have been 

applied in a commercial DSP and got perfect 

response under the balanced and distorted grid 

conditions. In order to avoid secure disconnection 

from the energy grid network, the first problem is 

that generation systems must pay for, when a 

voltage drops occurs is the limitation of their 

transient response, though the LVRT requirements 

are different.  So, finally it is practically proved 

that all these three mentioned grid synchronization 

systems to be appropriate for synchronizing with 

the network voltage in renewable energies such as 

solar energy and wind energy. 
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