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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma - Semester-VI- Regular Examination May 2011 

 

Subject code: 360908 

Subject Name: Power System Operation & Control 
Date: 23/05/2011                     Time : 02.30 p.m. – 05.00 p.m. 

                                                                            Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is Authentic 

 

Q.1 (a) Obtain the p.u. impedance diagram of the power system shown in  

fig A. 
2

3

1

Fig A  
Ge.1   30 MVA   10.5 KV   X” = 1.6 ohm 

Ge.2   15 MVA    6.6 KV    X” = 1.2 ohm 

Ge.3   25 MVA    6.6 KV    X” = 0.56 ohm 

T1      15 MVA    33/11 KV   X = 15.2 ohm per ph on H.T. side 

T2      15 MVA    33/6.2 KV    X = 16 ohm per ph  on H.T. side 

Transmission line 20.5 ohm per ph 

07 

 (b) Give single phase representation of  

i) Y-Y 3 phase Transformer  

ii) Y-Delta 3 phase Transformer  

07 

    

Q.2 (a)  Explain the Gauss – siedel method to obtain the load flow solution for PQ & 

PV buses. 

07 

 (b) Give Newton-Raphson algorithm for load flow solution for PQ buses only. 07 

  OR  

 (b) Compare fast decoupled load flow method with N-R method for obtaining 

load flow solution.  

07 

    

Q.3 (a) What are the methods of loading turbo Generator for most economical 

operation. 

07 

 (b) Derive the equation for economical loading of two generators at equal 

incremental cost neglect losses.  

07 

  OR  

Q.3 (a) What is mean by unit commitment and what are the constraint in unit 

committment. 

07 

 (b) Give the flow chart for unit commitment using forward Dynamic 

programming.  

07 

    

Q.4 (a) Differentiate between single area & multi area load frequency control.  07 

 (b) Give advantages of bus admittance matrix (Y BUS) over bus Impedance 

matrix (Z BUS).  

07 
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  OR  

Q.4 (a) How automatic voltage control is different from load frequency control.  07 

 (b) For the power system shown in fig B sketch the zero sequence network.  

Fig B

G1 G2
M N U V

 

07 

    

Q.5 (a) Prove that M(pu) =   H   S2/Elect. degree for synchronous machines. 

                                180f   

07 

 (b) Explain the term equal area criterion.   07 

  OR  

Q.5 (a) What are factors affecting the transient stability.  07 

 (b) Explain the recent methods of maintaining transient stability.  07 
 

************ 

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V VFS'lT A 5ZYL 5FJZ l;:8D GM 5LP I]P .ld50g; 0FIU|FD AGFJMP 
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1

Fig A  
 Ge.1   30 MVA   10.5 KV   X” = 1.6 ohm 
Ge.2   15 MVA    6.6 KV    X” = 1.2 ohm 

Ge.3   25 MVA    6.6 KV    X” = 0.56 ohm 

T1      15 MVA    33/11 KV   X = 15.2 ohm per ph on H.T. side 

T2      15 MVA    33/6.2 KV    X = 16 ohm per ph  on H.T. side 

8|Fg;lDXG ,F.G 20.5 ohm per ph 

07 

 A GLR[G] l\;U, O[; representation VF5MP 
i) Y-Y 3 O[; 8=Fg;OMZDZ  
ii) Y-Delta 3 O[; 8=Fg;OMZDZ 

07 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V PQ VG[ PV A; DF8[ ,M0 O,M ;M<I];G D[/JJF UM; l;0, 5wWlT ;DHFJMP  07 

 A PQ A; DF8[ ,M0 O,M ;M<I];G DF8[ gI]8G ZF5;G V,UMlZWD ,BMP 07 

  VYJFVYJFVYJFVYJF  

 A ,M0 O,M ;M<I];G D[/JJF DF8[ OF:8 l0S5<0 ,M0 O,M 5wWlT VG[ N-R 5wWlT ;ZBFJMP 07 

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

 V .SMGMlDS, VM5Z[XG DF8[ 8 ¶AM HGZ[8Z ,M0 SZJFGL 5wWlT S. S. K[m 07 

 A A[ HGZ[8ZG] .SMGMlDS, ,M0LU ®SJ, ®lgS||||D[g8, SM:8 CMI TM V[G] ;lDSZ|^F XMWM4 
,M;L; GLu,[8 SZMP 

07 

  VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

 V I]lG8 SlD8D[g8 V[8,[ X]\m I]lG8 SlD8D[g8GF constraint SIF SIF K[m 07 

 A OMZJ0 ¶ 0FIG[lDS 5|MU|FlD\U GF p5IMUYL m I]lG8 SlD8D[g8GM O,M RF8 ¶¶ AGFJMP 07 

    

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V l\;U, V[lZIF VG[ Dl<8 V[lZIF ,M0 lO|SJgXL GM TOFJT ,BMP 07 

 A A; V[0lD8g; D[l8|S;GM (Y BUS) A; .Dl50g; D[l8|S; (Z BUS) p5Z ,FE H6FJMP  07 
     

    
VYJFVYJFVYJFVYJF  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V VM8MD[l8S JM<8[H Sg8M=, V[ ,M0 lO|SJgXL Sg8M=, SZTF S. ZLT[ V,U K[m 07 
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 A VFS'lT B 5ZYL 5FJZ l;:8D GM hLZM l;SJg; G[8J ¶S AGFJMP 

Fig B

G1 G2
M N U V

 

07 

    

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V l;\S|MG; DXLG DF8[ ;FlAT SZM S[  M(pu) =   H   S2/Elect. Degree 
                                                       180f                 

07 

 A .SJ, V[lZIF S|F.8[lZIG 5N  ;DHFJMP 07 

  VYJFVYJFVYJFVYJF  

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V 8|FGhg8 :8[lA,L8LG[ V;Z SZTF 5lZA/M ;DHFJMP 07 

 A 8|FGhg8 :8[lA,L8LG[ D[.G8[G SZJFGL GlJ 5wWlT ;DHFJMP 07 
 

************ 

 


