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	· Answer all the following question
	· No. of required questions: 6

	· Illustrate your answers with sketches when necessary.
	· Total Mark:  210 Marks

	· The exam. Consists of one  page
	



Answer the two following questions: -

1) Assume that the plant incremental production cost data given by 

        dF1/dP1 = 1.2 P1 + 2.2     ,   dF2/dP2 = 1.1 P2 + 1.6

Where P is expressed in per unit on a 100 MVA base. 
The maximum and minimum loading of each unit are 100 Mw and 20 Mw, respectively. 
The Bmn coefficients in per unit on a 100 MVA base are given by 
                        0.10           -0.05
                       -0.05            0.20   
Use the iterative procedure, find for λ=3 :-                                                               (60 marks)
      - The total generation,                - The transmission losses,   
      - The received power,                 - The total fuel i/p
Form the digital computer flow diagram for the solution. 

2) Put for you a question in the scope of our course, then give your answer in details. 
                                                                                                                                   (30 marks)                                     

Answer only 4 questions from the following questions: 

3) Define the setting of an Autotransformer. State the modification of the equations of reference frame 3 due to involving Autotransformers in the power system.             (30 marks) 
 
4) Discuss the different Methods of coordinating  incremental production costs and incremental transmission losses.                                                                                   (30 marks)

5) Mention the required data for the analysis of the economic scheduling of system generation.                                                                                                                   (30 marks)

6) Discuss one method from the alternative methods of coordinating incremental plant production costs and incremental transmission losses.                                               (30 marks)

7)  For a two-machine system without intermediate loads, find an expression for each of  ∆PL and  (dPL1,2 / dP1) .                                                                                                       (30 marks)


 With my best wishes &                                  
                      Professor Dr. Mohamed Moenes 
                                                Model Answer 

3) Define the setting of an Autotransformer. State the modification of the equations of reference frame 3 due to involving Autotransformers in the power system.             (30 marks) 

Answer:
Setting of Auto-Transformers  
1 Setting of Auto-transformer when the variable end is towards the high voltage bus   (10 marks)
The arrow is used to indicate the variable end. When the variable end is considered to be towards the high voltage bus, the schematic representation of network analyzer auto- transformer is shown in Fig. 1. 

Low-Voltage                                 High-Voltage 
     Bus                                                 Bus 



Fig. 1 Variable end is toward high-voltage bus. 

The setting is given by Eq.  

                           Vbase L                Vtrans H 
Setting =                            x                           - 1
                           Vbase H                  Vtrans L 

Where  Vbase H , Vbase L = system-base voltage on the high-voltage and low-voltage side of the 
                                        transformer, 
   Vtrans H , Vtrans L = transformer rated high-voltage and low-voltage for the particular tap  being considered.

2- Setting of Auto-transformer when the variable end is towards the low voltage bus   (10 marks)

When the variable end is considered to be towards the low voltage bus, the schematic representation of network analyzer auto- transformer is shown in Fig. 2
Low-Voltage                                  High-Voltage 
     Bus                                                   Bus 



Fig. 2 Variable end is toward low-voltage bus. 
The setting is given by,
                      Vbase H                  Vtrans L 
Setting =                              x                                - 1            
                        Vbase L                 Vtrans H 

We may obtain the reference frame 3 impedance by Ct* Zold C     (10 marks)

	ZG1-G1-a1 T1-T1 b1+ T1 w T1
	ZG1-G2 - a1 T2 -T1 b2 + T1 w T2
	ZG1-G3 - a1 T3 -T1 b3+T1 w T3

	ZG2-G1- a2 T1-T2 b1+ T2 w T1
	ZG2-G2 - a2 T2 -T2 b2+ T2 w T2
	ZG2-G3 - a2 T3 -T2 b3+ T2 w T3

	ZG3-G1- a3 T1-T3 b1+ T3 w T1
	ZG3-G2- a3 T2-T3 b2+ T3 w T2
	ZG3-G3 - a3 T3 -T3 b3+ T3 w T3



The reference frame 3 voltages are given by  Ct* eold  = 
	EG1 - t1 ER  - T1 EL  + T1  tL ER

	EG2 – t2 ER  - T2 EL  + T2  tL ER

	EG1 - t1 ER  - T1 EL  + T3  tL ER





We have 
               t1                               t2
 T1 =              ,    T2 =                      , also for T3                                     
              tL                                       tL
Then, 
EG1 - t1 ER  - T1 EL  + T1  tL ER 
    =    EG1 - T1 EL  -  (T1 tL  - t1 ) ER 
    =     EG1 - T1 EL  -  ( t1  - t1 ) ER  =     EG1 - T1 EL  
   Thus the reference frame 3 voltages will become as follows 
	EG1  - T1 EL 

	EG2  - T2 EL  

	EG1  - T1 EL  



                                                   G1
                                                     G2
                                                    G3


For the general case , the reference frame 3 equations are given by  
	EGm -Tm EL



                                      =          
	iGn


	ZGm-Gn - am Tn -Tm bn
         + Tm w Tn





	iGn


	Zm-n



            
                                         = 


4) Discuss the different Methods of coordinating  incremental production costs and incremental transmission losses.                                                                                   (30 marks)

Answer: 
Three methods are discussed : 

 1) Exact method involving nonlinear simultaneous equatins 
The min. input for a given receivd load is obtained by solving the following simultaneous equations:    (10 marks)
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· Solutions for different total loads are obtained by varying the magnitude of   λ 
 
2) Approximate method involving linear simultaneous equations 
· If the increml T.L. at plant n is charged at a constant rate β , the following set of linear simultaneous equations results:      (10 marks)
[image: ]
[image: ]

· Solutions for different total loads are obtained by varying the magnitude of Φ.
Whenever, Φ = 1, an exact solution is Obtained.  

3) Penalty - Factor method      (10 marks)
[image: ]

[image: ]
      = Penalty Factor of plant n 
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5) Mention the required data for the analysis of the economic scheduling of system generation.                                                                                                        (30 marks)

1. Preperation of Data       (10 marks)
1.1 Electrical-System data 
1. Impedance diagram of transmission and sub- transmission
2. Daily load cycles for typical week’s operation 
3. Load-duration curve 
4. Selection of base-case loading period and tabulation of : 
         - Loads       
         - Voltages
       - Probable generation Schedules 

1.2 Plant data 
1. Thermal characteristcs of units and in particular the incremental fuel-rate data on all units
2. Cost of fuel at various plants 
3. Determination of straight-line equations of incremental production costs of various units.

2. Determination of Transmission Loss formula     (10 marks)
1- Resistance measurens on open-circuited transmn  network. 
2- Base-case Load Flow data.
3- Calculation of loss formula coefficients 

3. Evaluation of savings to be obtained by considering T. L. in the scheduling generation      (5 marks)
1- Determine generation schedules by equal 
 Incremental production costs 
2- Determine generation schedules by coordinatn equations 
3- Determine cost of received power for each schedule 
4- Determine difference in cost of PR
5- Through use of load-duration curve, determine annual savings 

 4 - Practical Application of coordination equations to power system operation   
                                            (5 marks)  
1- Precalculated generation schedules
2- Use of  computers to calculate schedules 
3- Economic automation system which  automatically maintains economic allocation of generation, system frequency and net interchange.  

6) Discuss one method from the alternative methods of coordinating incremental plant production costs and incremental transmission losses.                                               (30 marks)

Answer:
1. Scheduling by successive Tests on Network Analyzer to evaluate changes in system input. 

2. Modified Coordination Equations Involving Direct Comparison of Costs between Plants 

3. Solution of Modified Coordination Equations through use of modified incremental-Loss-Formula Coefficients  

4. Solution of Modified Coordination Equations through use of phase-Angle Relations  
 
5. Solution of Modified Coordination Equations through use of Automatic Digital-Computer Load Flows.  

7)  For a two-machine system without intermediate loads, find an expression for each of  ∆PL and  (dPL1,2 / dP1) .                                                                                                       (30 marks)
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