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Abstract:In today scenario, solar energy is a major source of energy utilized in PV cell and 

also reduces the cell cost, storage devices are not required for grid-connected photovoltaic 

systems. In general, an on-site supply of PV systems minimizes the distribution losses and 

also supports the eco system. In this work, ANT technique is used for designing the robust 

solar power system stabilizer and controllers for dynamical systems in the electrical 

engineering. The Conventional power system stabilizer is compared with PSS with H∞ 

optimization and PSS with PSO optimization. The Experimental results show that the ANT is 

the most useful technique to produce desired response when compared to others.  
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1. INTRODUCTION 
 

The expansion of interconnected power systems is continuously growing to meet the electric 

power demand. The electrical power system is operated to maximum level to meet the energy 

crisis. In these situations, occurrence of any contingency or disturbance may lead to 

instability or weakly damped oscillations. Many researchers are investigated different aspects 

of PV systems, including the energy production and economics. The most extensively 

addressed technical issue regarding PV system is the maximum power-point tracking 

(MPPT). The different MPPT methods are practiced since 1968. The paper deals with 

encompasses large-scale, distributed Photovoltaic system. Another broadly addressed topic is 

that of power converter configurations and aggregation schemes for PV systems [1]. In 

addition, a reasonable amount of the technical literature has dealt with the integration of PV 

systems into distribution networks. The literature has mainly focused on single-phase PV 

systems with harmonic interactions and distribution networks [2-3], impact on the power 

quality [4-6]. Some of the research work deals with the overload in transformer and voltage 

associated issues. However, researchers are also investigated the PV systems stability and 

controlling method. Dynamic stability of single-phase, distributed PV systems is analyzed 
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and author has conducted an eigen value study for a two-stage configuration, with the model 

of the dc cable between the two stages considered. Yet, the distribution line and loads are not 

modeled [7]. The researcher has studied the effect of grid impedance on the closed-loop 

stability of a single-phase PV system. Moreover, a control design methodology to guarantee 

the provision of adequate damping has been presented. The author suggested a control 

strategy for single-stage and three-phase PV system is linked with the transmission network. 

The control depends on an inner current-control loop and an outer DC-link voltage regulator. 

The current-control mechanism disengages the solar based power system dynamics from the 

set of connections and loads. The detailed examination of energy production and the capacity 

value of photovoltaic (PV) systems in England are focused. The data point out nonzero 

reverse energy flow for almost all participants in summer, and high amounts for one group of 

participants. The commercial and institutional PV systems usually operate in a more hostile 

electrical environment. In consequence, they have required more attention to sustain 

operating status and metering accuracy. So many works are carried out for highest power 

point tracking of PV systems are analyzed [8].Now a days, renewable energy sources gaining 

momentum and contributing its share in world energy demand. Moreover, photovoltaic 

systems are eco-friendly noise free source of electricity, and distributed PV generation would 

have to meet challenges related with power quality and system security issues. This work is 

focused on the solar assisted power system stabilizer in deregulated environment. The 

proposed ANT optimization technique is compared among conventional PSS, PSS with H∞ 

optimization technique and PSS with PSO optimization technique. 

2. LITERATURE OF REVIEW 

Many prior works have investigated diverse aspects of PV systems, including the energy 

production and economics [2]. The most extensively addressed technical problem regarding 

PV systems is the so-called maximum power-point tracking (MPPT). Reference [3] reviews 

19 different MPPT methods introduced since 1968. The benefit of the reported works 

encompasses both large-scale and distributed PV systems. Another broadly addressed topic is 

that of power converter configurations and aggregation schemes for PV systems. References 

[4]–[6] offer comprehensive surveys on different single-phase and three-phase converter 

circuits for photovoltaic applications. Currently, with the consideration of PV systems as DG 

units, research works also gives to report as the integration of islanding recognition schemes 

into single-phase PV systems [7-8]. In addition, a reasonable amount of the technical 
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literature has mainly dealt with the integration of PV systems into distribution networks. The 

literature review has mainly focused on single-phase PV systems, withprominence on their 

harmonic interactions with the distribution networks [9-11]. Research has also dealt with 

transformer overload and feeder overvoltage problems. However, only a few prior works 

have investigated the control and stability aspects of Photovoltaic systems. 

3.H∞ ROBUST DESIGN TECHNIQUE BASED ON ANT OPTIMAL 

POWER SYSTEM STABILIZER 

3.1) H∞ 

H∞ methods are used in control theory to synthesize controller attaining stabilization with 

definite performance. To use H∞ methods, a control designer express the control problem as a 

mathematical optimization problem and then identify the controller that resolves this 

optimization. H∞ techniques can be applicable to various problems with help of cross-

coupling between channels. But there is a limitation in handling saturation level. 

3.2) PARTICLE SWARM OPTIMIZATION 

 

Fig.1. Flow chart for Particle Swarm Optimization algorithm 

It helps to optimize the problem by iterative method to increase a candidate solution with 

regard to a given measure of quality. Each particle's progress is decided by local known 
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position but guided to the best known location in search

positions. Thus the swarm is moved toward the

3.3) ANT COLONY OPTIMIZATION

Every subterranean insect began to move subjectively picked focuses on the chart. The line 

from the beginning stage to the objective portray a way and every way is ordered with 

pheromone level and corresponding

way offers ascend to higher the likelihood a subterranean insect lean towards this shorter way 

through the source. The remainder of the ants utilizes the pheromone saved on the way for 

looking through all the more encouraging course through the nourishment target. At that 

point, this iterative methodology goes on until every one of the ants completes their 

movement for the nourishment and pheromone level is refreshed on every way visited by the 

ants. Thusly, every subterranean insect gives an answer and, in any event, one way among the 

arrangements ought to satisfy the end standard to complete the all technique. As the primary 

quality of this method relies upon the pheromone level on the course throu

source, the higher the storing pheromone load, the higher optimality an answer is arranged. 

 

 

   

 

 

 

 

 

 

 

Fig.2. 

Preferences and drawbacks of ACO show similitude with PSO system, so the 

ants is characterized on arrange planes and this method is likewise reasonable for the issue 

with parameters lower than three
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attempt for following the most doable way, ACO calculation is truly perfect with equal 

actualized arrangements which give the calculation responsive character.The creators 

introduced a heuristic half and half advancement arrangement trading off ACO and PSO 

strategies for testing the breeze based yield power with alterable climate conditions and thus 

they acquired a hearty estimating model for the related frameworks. By considering the 

sunlight based vitality frameworks under the variable protection condition, it is critical to 

work the PV exhibits close to MPP in the attributes of intensity voltage. Jiang et al. given a 

MPP following plan dependent on ACO method and they showed the plausibility of the plan 

by testing the PV framework under various irradiance concealing conditions. 

4.MODELLING OF SOLAR POWER SYSTEM 

 

At distribution level, technical studies include steady-state analysis such as voltage control 

and protection coordination. Power flow study is generally used to observe equipment 

loading, system losses, voltage drop/rise, transfer capability and conductor amp city ratings. 

Short circuit study and protection coordination is used to find out the parameter used in 

protection settings. In a steady state study, a PV inverter may be modeled as a conventional 

power source generally with constant power factor or reactive power. 

 

Fig.3. Developed Simulink model of the solar power system 

 

Fig.4. Simulink model of with (RPSS) and (CPSS) control for the PSS 
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Solar power is the conversion of sunlight into electricity, either directly 

using photovoltaic (PV) or indirectly by concentrated solar power (CSP) which 

utilize lenses or mirrors an tracking systems to focus a large area of sunlight into a small 

beam. Photovoltaic convert light into an electric current using the photovoltaic 

effect.The power system stabilizer (PSS)is a control device offers a maximum power transfer 

and optimal power system stability. PSS has been commonly used to clammy 

electromechanical motions that happen in power frameworks because of unsettling 

influences. Lift converter is a DC-to-DC power converter with a yield voltage more 

noteworthy than its info voltage. It is a class of exchanged mode power supply (SMPS) 

containing in any event two semiconductors and at any rate one vitality stockpiling 

component, a capacitor, inductor, or the two in mix. Channels made of capacitors are for the 

most part added to the yield of the converter to diminish yield voltage swell. A controller is a 

gadget, truly utilizing mechanical, pressure driven, pneumatic or electronic procedures 

oftentimes in mix, however more as of late as a microchip or PC, which screens and changes 

the working states of a given system. Typical applications of controllers are to hold settings 

for temperature, pressure and flow or speed. 

5.SIMULATION RESULTS 

An optimization method is examined here for PID gains setting. Response of power, voltage 

and current was observed. Comparison of the robust optimization technique ANT with the 

conventional PSS, PSS with H∞ technique and PSS with PSO shows that the optimization 

technique can attain excellent robustness, while the design process used in much simpler.In 

this solar PSS design, the robustness of PSS should be evaluated in different loading 

conditions and different operating conditions. The change of operating conditions 

corresponds to the variation of transmission line parameters and the active and reactive 

powers.The quantitative results of the comparison of the static and dynamic performances 

with CPSS and solar PSS (RPSS) of the different parameters are shown respectively in table I 

and II. The proposed Table I and Table II clearly show the value of the proposed method in 

comparison with CPSS. It is observed that very large developments of static and dynamic 

performances of the system with the RPSS are identified in comparison with the application 

of the CPSS.Simulation results demonstrate the good damping performance of the robust 

designed solar PSS with ANT. Results show that ANT, an optimization method is more 

effectual to damp out oscillations. 
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5.1 Under-exited mode l=0.5, m=0.85 , n=0.1802 

a) Current  

Current vs Simulation time                                

b) power 

Power vs Simulation time                                        

c) Voltage 

Voltage vs Simulation time 

5.2 Nominale mode l=0.3, m=0.85, n=0.1102 

a) Current  
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Current vs Simulation time                                

b)Power 

Power vs Simulation time                                        

   c) Voltage 

Voltage vs Simulation time 

5.3 Over-excited mode x=0.2,y=0.85 , z=0.6760 

a) Current  

Current vs Simulation time                                

b) Power 
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Power vs Simulation time                                        

 

C) Voltage 

Voltage vs Simulation time 

Table.1 

Damping coefficients ‘α’ and static error ‘ξ’ of Rpss and Cpss in different operating 

conditions of the power system 

Reactive 

Power 

αPSS ξPSS αPSSH∞ ξPSSH∞ αPSSPSO ξPSSPSO αSPSSANT ξSPSSANT 

-0.2033 0.6574 0.00119 0.6721 0 0.6821 0 0.7122 0 

-0.2449 0.6564 0.0012 0.6843 0 0.6889 0 0.7210 0 

-0.1238 0.6695 0.00112 0.6990 0 0.7014 0 0.7333 0 

-0.3402 0.6671 0.00089 0.7088 0 0.7100 0 0.7554 0 

-0.6840 0.6574 0.00071 0.7007 0 0.7041 0 0.7623 0 

 

Table .2 

Settling time ‘ts’ and peak time ‘tp’ of Rpss and Cpss in different operating conditions of the 

power system 

Reactive 

Power 

TS PSS TP PSS TS PSSH∞ TP PSSH∞ TS 

PSSPSO 

TP 

PSSPSO 

TS 

SPSSANT 

TP 

SPSSANT 
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-0.2033 0.93 0.51 0.54 0.414 0.4 0.326 0.35 0.30 

-0.2449 0.92 0.51 0.531 0.4121 0.3812 0.316 0.301 0.29 

-0.1238 0.65 0.5 0.53 0.409 0.374 0.384 0.290 0.289 

-0.3402 0.81 0.46 0.529 0.406 0.3356 0.342 0.297 0.259 

-0.6840 0.84 0.47 0.55 0.405 0.3193 0.3874 0.2646 0.225 

 

 

CONCLUSION 

The increasing energy demand of the consumer and the photovoltaic system distributed 

transmission losses increased gradually, it is necessary to reduce the transmission cost. The 

major advantages of the photovoltaic system are non-polluting and not harmful to the 

environment. In this work, evaluation of RSCs has been utilized to validate the effectiveness 

and design of PID PSS on damping improvement is studied under steady-state operating 

conditions. The simulation works also show that the ANT optimized controller offers a better 

performance. In this work, The ANT technique improved the efficiency, performance, 

reliability and robustness of the solar power system. The above procedure is suitable for solar 

power system in deregulated environment. 
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