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Abstract 

This paper proposes a compensation strategy based on a specific custom power system 
(CUPS) device, Unified Power Quality Compensator (UPQC). A customized internal control 
scheme for UPQC devices has been developed to adjust the voltage at the WF terminal and 
mitigate voltage fluctuations on the grid side. The voltage adjustment at the WF terminal is 
done by using a UPQC series converter and by injecting voltage “in phase” with the common 
junction (PCC) voltage. On the other hand, shunt converters are used to filter the power 
generated by WF to prevent voltage fluctuations and require active and reactive power 
handling capabilities. Active power sharing between converters is managed through a 
common DC link. Therefore, the internal control strategy is based on UPQC series and shunt 
converter active and reactive power management and converter power exchange via UPQC 
DC-Link. 
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INTRODUCTION 

The area of age offices for wind vitality is controlled by wind vitality asset accessibility, 
frequently a long way from high voltage (HV) control transmission matrices and real 
utilization focuses. If there should be an occurrence of offices with medium power appraisals, 
the WF is associated through medium voltage (MV) dispersion features[1]–[4]. A 
circumstance usually found in such plan is that the power produced is equivalent to the 
vehicle control limit of the power lattice to which the WF is associated, otherwise called frail 
matrix association. The fundamental element of this kind of associations is the expanded 
voltage guideline affectability to changes in burden. In this way, the framework's capacity to 
direct voltage at the purpose of regular coupling (PCC) to the electrical framework is a key 
factor for the fruitful activity of the WF. Additionally, is outstanding that given the irregular 
idea of wind assets, the WF produces fluctuating electric power[5]–[7]. These vacillations 
negatively affect solidness and power quality in electric power frameworks. In addition, in 
misuse of wind assets, turbines utilizing squirrel confine enlistment generators (SCIG) have 
been utilized since the beginnings. The activity of SCIG requests responsive power, for the 
most part gave from the mains or potentially by nearby age in capacitor banks. In the 
occasion that changes happen in its mechanical speed, for example because of wind 
unsettling influences, so will the WF dynamic (responsive) control infused (requested) into 
the power matrix, prompting varieties of WF terminal voltage in light of framework 
impedance. 

WORKING- 

Fig.1 portrays the power framework under thought in this examination. The WF is formed by 
36 breeze turbines utilizing squirrel confine acceptance generators, signifying 21.6MW 
electric power. Every turbine has joined fixed responsive pay capacitor banks (175kVAr), 
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and is associated with the power network by means of 630KVA 0.69/33kV transformer. 
Besides, wind speed v in (1) can differ around its normal incentive because of aggravations in 
the breeze stream. Such unsettling influences can be delegated deterministic and irregular. 
The firsts are brought about by the asymmetry in the breeze stream "seen" by the turbine 
edges because of "tower shadow" and additionally because of the environmental limit layer, 
while the last are irregular changes known as "choppiness". For our investigation, wind 
stream aggravation because of help structure (tower) is considered, and displayed by a 
sinusoidal balance superimposed to the mean estimation of v. The recurrence for this tweak is 
3.N)*+*) for the three–bladed breeze turbine, while its plentifulness relies upon the geometry 
of the pinnacle. For our situation we have considered a mean breeze speed of 12m/s and the 
plentifulness tweak of 15%. The impact of the limit layer can be disregarded contrasted with 
those created by the shadow impact of the pinnacle by and large. It ought to be noticed that 
while the number juggling whole of annoyances happens just when all turbines work 
synchronously and in stage, this is the situation that has the best sway on the power matrix 
(thinking pessimistically), since the power throb has greatest abundancy. Along these lines, 
turbine collection strategy is legitimate. 

 

RESULT AND CONCLUSION 

The main work of this paper was done to show that the use of custom power devices such as 
UPQC can tune the voltage at the terminals of wind power plants and mitigate voltage 
fluctuations in the distribution system. UPQC, which can be used in PCC to improve power 
quality, is modeled and simulated using the proposed control strategy and compared in 
performance when applied to distribution systems. 
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