
 Page 1 of 2 

Seat No.: ________ Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY  
ME – SEMESTER –II-(Old) EXAMINATION – SUMMER 2019 

Subject Code: 2720721    Date: 13/05/2019  
Subject Name: Application of Power Electronics to Power System  
Time:  10:30 AM TO 01:00 PM                                                          Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  

Q.1 (a) Describe conventional control mechanism to control power flow in ac system. 07 

 (b) Explain immunity to SSR with reference to Thyristor Controlled Series 

Compensator (TCSC).  
07 

Q.2 (a) Explain the effect of series compensation on power transfer capacity of 

transmission line. What are the key factors which need to be considered for the 

application of series compensation? Discuss disadvantages also.   

07 

 (b) Explain mid-point capacitor compensation of a short, symmetrical transmission line 

and derive expression for its incremental power. 
07 

  OR  

 (b) Explain why the VAR net rating of the series compensator is much less than that of 

required for a shunt compensator for the same change in power transfer. 
07 

Q.3 (a) Explain operating characteristic of FC-TCR with coupling transformer. 07 

 (b) What is capacitor-voltage control? Explain its significance in STATCOM? 

Explain with the help of suitable waveforms. 
07 

  OR  

Q.3 (a) Why we need shunt compensation? Explain in detail. What are the parameters 

which affect the shunt compensation? Discuss disadvantages of line compensations.  
07 

 (b) Explain Gate controlled series capacitor (GCSC) and compare with TCSC? 07 

Q.4 (a) With the help of phasor diagram, explain series-voltage injection and power flow 

control functions of UPFC. 
07 

 (b) Explain at least major five advantages of SSSC. Also, draw and explain practical 

module of it and significance of components. 
07 

  OR  

Q.4 (a) Draw and explain IEEE first benchmark system and its components. List methods used 

for analysis of SSR and explain any one in detail.  
07 

 (b) How does IPFC differ from UPFC? Explain its benefits and salient features supported 

with either appropriate case study or situation. 
07 

Q.5 (a) Explain the role of phase-shifting transformer in context of conventional control 

mechanism.  
07 

 (b) For a given 765 kV, 50 Hz, 800 km long, symmetrical lossless transmission line with 

l=0.85 mH/km, c = 13.1 nF/km mid- point compensated line, find uncompensated real 

power (Ps), compensated real power (Pcomp) with unlimited capacity compensator at 

midpoint for mid point voltage of 1.02 pu and injected reactive power (Qv).The value 

of load angle δ is 30°. Also, comment on results.  

07 

  OR  

Q.5 (a) Draw block diagram of modern excitation controller and explain significance of each 

block. 
07 

 (b) For a given 1200 kV, 50 Hz, 900 km long, symmetrical transmission line with l=0.87 

mH/km, c = 14.1 nF/km mid- point compensated line the realistic midpoint VAR 

compensator is incorporated and rated to operate from -750 to 0 MVAR. Find the 

working operating range for mid-point voltage and operating load angle δ. Vmc is to be 

held at 1.015 pu. Also, comment on result.  

07 

**** 


