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Abstract
Our project is to make a load flow study and analysis for JENIN Electrical Network using ETAP software to improve the power factor and to reduce the electrical losses in the network and so reducing the penalties in the total tariff  for the municipality, increasing the reliability of the network. More over we want to increase the capability of the transformers and the transmission lines.
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Figure 1: One Line Diagram Of Jenin Network.
Chapter 1:
Introduction
1.1 Electrical   Power System:
    Electrical energy is produced through an energy conversion process. The electric power system is a network of interconnected components which generate electricity by converting different form of energy,
(Potential energy, kinetic energy, or chemical energy) are the most common forms of energy converted to electrical energy; and transmit the electrical energy to load centers to be used by the consumer. The production and transmission of electricity is relatively efficient and inexpensive, although unlike other forms of energy, electricity is not easily stored and thus must generally be used as it is being produced.
   The electric power system consists of three main subsystems: the generation subsystem, the transmission subsystem , and the distribution subsystem. Electricity is generated at the generation station by converting a primary source of energy to electrical energy. The voltage output of the generators is then stepped-up to appropriate transmission levels using a step-up transformer. The transmission subsystem then transmits the power close to the load centers. The voltage is then stepped-down to appropriate levels.
The distribution subsystem then transmit the power close to the consumer where the voltage is stepped-down to appropriate levels for use by a residential, industrial, or commercial customer.
1.2 Load Flow:
   In power engineering, the power flow study (also known as load-flow study) is an important tool involving numerical analysis applied to a power system. Unlike traditional circuit analysis, a power flow study usually uses simplified notation such as a one-line diagram and per-unit system, and focuses on various forms of AC power (i.e: reactive, real, and apparent) rather than voltage and current . It analysis the power system in normal steady-state operation. There exit a number of software implementations of power flow studies.
    In addition to a  power flow study itself , sometimes called the base case, many software implementation perform other type of analysis, such as fault analysis and economic analysis. In practical, some program use linear programming to find the optimal power flow, the conditions which give the lowest cost per KW generated. 
    The great importance of power flow or load-flow studies is in planning the future expansion of power systems as well as in determining the best operation of existing systems. The principle information obtained from the power flow study is the magnitude and phase angle of the voltage at each bus  and the real and reactive power flowing in 
each line, such as ETAP power station program. 

1.3 ETAP power station 6 :
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Figure 2: ETAP power station.
 ETAP offers a suite of fully integrated Electrical Engineering software solutions including arc flash, load flow, short circuit, transient stability, relay coordination, cable ampacity, optimal power flow, and more. Its modular functionality can be customized to fit the needs of any company, from small to large power systems.
      ETAP Real-Time is a fully-integrated suite of software applications that provides intelligent power monitoring, energy management, system optimization, advanced automation, and real-time prediction.
       ETAP is the most comprehensive enterprise solution for design, simulation, operation, control, optimization, and automation of generation, transmission, distribution, and industrial power systems

       ETAP Smart Grid offers comprehensive applications enabling electrical utilities to plan, coordinate, and safely operate their grid. This real-time system has the ability to manage, control, visualize, optimize, and automate power transmission and distribution networks
So we will use EtAP 6 program in our project to analysis and improve   Jenin  Network .
1.4 About Our Project :

       Our project aims to  analysis and improve Jenin electrical network by using the new version of Etap program ;

The network consists of :

1.One power grid.

2. 183 bus.

3. 182 branches.

4. 78 loads( residential, industrial, commercial).

5.  2 rings which increase the reliability ,and reduce the losses. 

        Prospective goals of the study :-

         1. Increasing of voltage levels. 

             2. Reducing the penalties by improving  the P.F.
             3. Increasing the capability of the transformers.
             4. Increasing the reliability of the network .

             5. Reducing the losses in the distribution level.
         Methods of improvement the operating condition in electrical network :-

        1. Swing bus control.
         2.  Change the taps of the transformer.
         3. Installation of capacitor banks (reactive power compensation). 

Chapter 2:
Information about Jenin Network

2.1 Elements  Of  Network:
          This section  study the elements of the network such as transformers, over head lines and underground cables.
2.1.1 Electrical Supply:
Jenin Electrical is provided by Israel electrical company (IEC) through an over head transmission line of 33 kV. The max demand is reached (20MW).
The  main supply for electrical distribution network   in the Beesan. And the voltage of the existing distribution networks are 33 kv only.IEC supplies electricity to the electrified communities by 33 KV by overhead lines . Electricity is purchased from IEC and then distributed to the consumers. Palestine has not yet a unified power system  , the existing network is local low voltage distributions networks connected to Israeli electrical corporation (IEC) , where around 97% of consumed energy were and still supplied by the IEC .

2.1.2 Distribution Transformers:

Jenin network consists of   78 (33/0.4 KV) distribution transformers.
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Figure 3: Figure Of Transformer.
The following Table 1-2 shows the number of each them and the rated KVA.

	  Number of       Transformers
	Transformer  Ratings (KVA)

	45
	630

	27
	400

	5
	250

	1
	160


Table 1: The number & rating of Transformers.
	Transformer  Ratings (KVA)
	R

(ohm/Km)
	X

(ohm/Km)
	Z

(ohm/Km)

	630
	  0.002
	  0.012
	  0.012

	400
	  0.004
	  0.015
	  0.016

	250
	  0.008
	  0.024
	  0.025

	160
	  0.01
	  0.037
	  0.04


Table 2: R &X of Transformers.
2.1.3 Over Head Line:
           - The conductors used in the network are ACSR (Aluminum Conductor 
Steel Reinforced)
-The resistance and reactance of the ACSR conductor

[image: image49.emf]In the table below:

	a
 ACSR Cable
	                       R (Ohms /Km)
	        X(Ohms/Km)                      

	120mm2
	0.219
	0.269

	95mm2
	0.301
	0.322

	50mm2
	0.543
	0.333


Table 3: R & X of the ACSR.
                                                                                                                      Figure 4: ACSR Cable.
2.1.4 Under Ground Cable :

-The underground cable used in the network are XLPE Cu ,XLPE Al .
-The resistance and reactance of XLPE in below tables

Figure 5:XLPE Cable.
	       XLPE CU
	  R(Ohms/Km)       R(Ohms/Km) 


	X(Ohms/Km)
           X(Ohms/Km)                      

	      240mm2
	0.754
	0.109

	120mm2
	0.196
	0.117

	95mm2
	0.41
	0.121

	50mm2
	0.387
	0.138


Table 4: R & X of XLPE CU.
	       XLPE AL
	R(Ohms/Km)


	X(Ohms/Km)

	95mm2
	0.32
	0.542


Table 5: R & X of XLPE AL.
Chapter 3:
Load Flow Analysis

In this semester we do the following steps:

Step1: collection of data which consist of :

· Actual loads on transformer and power factor .

· Impedances of transmission lines ( R, X) .

Step2: Plotting the one line diagram in ETAP .

Step 3: Analysis and improving the network in several cases:
· In maximum case.

· In minimum case.

· In fault  case.

Step 4: Low tension analysis.

Step 5: Study the new connection point.
3.1 Transformer Loading  :
We have in the network 78 transformers  , some of these transformer are over loading.
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Figure 6: Some Of Over Loading Transformer.
The following table shows the loading of transformers and the load factor:
	Load Factor %
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(KVA)
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(KVA)
	Transformer Number


	38
	95
	250
	T1

	70
	280
	400
	T2

	49.5
	312
	630
	T3

	70
	175
	250
	T4

	11
	45
	400
	T5

	59
	374
	630
	T6

	74
	297
	400
	T7

	62
	392
	630
	T8

	54
	217
	400
	T9

	71
	448
	630
	T10

	60.5
	381
	630
	T11

	67
	423
	630
	T12

	69
	435
	630
	T13

	82
	327
	400
	T14

	46
	291
	630
	T15

	41
	165
	400
	T16

	19
	31
	160
	T17

	7
	26
	400
	T18

	52
	208
	400
	T20

	39.5
	249
	630
	T21

	45
	180
	400
	T22

	13
	53
	400
	T23

	77
	487
	630
	T24

	56
	255
	400
	T25

	59
	236
	400
	T26

	33
	83
	250
	T27

	80
	502
	630
	T31

	58
	363
	630
	T32

	84
	530
	630
	T37

	72
	453
	630
	T38

	86
	543
	630
	T39

	71
	449
	630
	T40

	71
	445
	630
	T41

	90.5
	570
	630
	T42

	76
	481 
	630
	T43

	84
	528
	630
	T45

	87
	548
	630
	T46

	61.5
	388
	630
	T48

	50
	201
	400 
	T49

	121
	485
	400
	T50

	61
	384
	630
	T51

	112
	705
	630
	T52

	107
	672
	630
	T55

	99
	624
	630
	T56

	58
	146
	250
	T58

	34
	212
	630
	T59

	50
	201
	400
	T60

	90
	568
	630
	T61

	67.5
	270
	400
	T62

	69
	277
	400
	T63

	28
	69
	250
	T64

	66
	166
	250
	T67

	9
	54
	630
	T74

	27
	169
	630
	T75

	35
	140
	400
	T76

	59.5
	375
	630
	T77

	72
	287
	400
	T78

	69
	277
	400
	T79

	76
	305
	400
	T80

	78
	312
	400
	T81

	25
	160
	630
	T82

	30.5
	122
	400
	T83

	50
	317
	630
	T84

	12
	74
	630
	T85

	61
	385
	630
	T86

	50
	314 
	630
	T89

	7
	41
	630
	T90

	83
	522
	630
	T96

	70
	441
	630
	T101

	71
	285
	400
	T102

	74
	185
	250
	T103

	115
	287
	250
	T104

	70
	280
	400
	T105

	71
	285
	400
	T106

	71
	448
	630
	T109

	70
	440
	630
	T110

	71
	445
	630
	T111

	17
	107
	630
	T112


Table 6: The Loading Transformer.

The maximum efficiency of the transformer (98.7%) obtain if the load factor of transformer between (50% - 100%).
As shown in the above table some of the transformer are over loading  (have a load factor greater than 100%).

 And some of them have a load factor less than 50% in two cases the efficiency very low.
Chapter 4:
Maximum Case Improvement  
 4.1 The Original  Maximum Case:

4.1.1 The Result Of Load Flow:  
The following table shows the voltage of the buses in medium and low tension.

	Low Voltage actual KV
actual KV
	Low Voltage rated KV
rated KV
	Medium Voltage  actual KV

     
	Medium Voltage rated  KV
Aa 
	Transformer Number

	0.397
	0.4
	32.988
	33
	T1

	0.397
	0.4
	32.985
	33
	T2

	0.398
	0.4
	32.985
	33
	T3

	0.395
	0.4
	32.979
	33
	T4

	0.399
	0.4
	32.984
	33
	T5

	0.398
	0.4
	32.997
	33
	T6

	0.397
	0.4
	32.991
	33
	T7

	0.398
	0.4
	32.987
	33
	T8

	0.398
	0.4
	32.985
	33
	T9

	0.397
	0.4
	32.941
	33
	T10

	0.397
	0.4
	32.935
	33
	T11

	0.397
	0.4
	32.904
	33
	T12

	0.396
	0.4
	32.873
	33
	T13

	0.389
	0.4
	32.858
	33
	T14

	0.397
	0.4
	32.861
	33
	T15

	0.397
	0.4
	32.857
	33
	T16

	0.396
	0.4
	32.857
	33
	T17

	0.398
	0.4
	32.856
	33
	T18

	0.396
	0.4
	32.838
	33
	T20

	0.397
	0.4
	32.818
	33
	T21

	0.396
	0.4
	32.817
	33
	T22

	0.397
	0.4
	32.816
	33
	T23

	0.395
	0.4
	32.801
	33
	T24

	0.395
	0.4
	32.797
	33
	T25

	0.395
	0.4
	32.799
	33
	T26

	0.395
	0.4
	32.809
	33
	T27

	0.395
	0.4
	32.828
	33
	T31

	0.396
	0.4
	32.824
	33
	T32

	0.396
	0.4
	32.856
	33
	T37

	0.396
	0.4
	32.860
	33
	T38

	0.395
	0.4
	32.836
	33
	T39

	0.396
	0.4
	32.836
	33
	T40

	0.396
	0.4
	32.832
	33
	T41

	0.395
	0.4
	32.832
	33
	T42

	0.395
	0.4
	32.821
	33
	T43

	0.395
0.395
	0.4
	32.800
	33
	T45

	0.395
	0.4
	32.802
	33
	T46

	0.396
	0.4
	32.800
	33
	T48

	0.395
	0.4
	32.798
	33
	T49

	0.393
	0.4
	32.831
	33
	T50

	0.396
	0.4
	32.831
	33
	T51

	0.392
	0.4
	32.827
	33
	T52

	0.395
	0.4
	32.839
	33
	T55

	0.395
	0.4
	32.825
	33
	T56

	0.393
	0.4
	32.812
	33
	T58

	0.397
	0.4
	32.801
	33
	T59

	0.395
	0.4
	32.798
	33
	T60

	0.395
	0.4
	32.800
	33
	T61

	0.395
	0.4
	32.793
	33
	T62

	0.394
	0.4
	32.788
	33
	T63

	0.395
	0.4
	32.772
	33
	T64

	0.392
	0.4
	32.757
	33
	T67

	0.399
	0.4
	32.971
	33
	T74

	0.399
	0.4
	32.957
	33
	T75

	0.398
	0.4
	32.955
	33
	T76

	0.397
	0.4
	32.913
	33
	T77

	0.396
	0.4
	32.903
	33
	T78

	0.396
	0.4
	32.900
	33
	T79

	0.396
	0.4
	32.901
	33
	T80

	0.396
	0.4
	32.941
	33
	T81

	0.399
	0.4
	32.955
	33
	T82

	0.398
	0.4
	32.957
	33
	T83

	0.398
	0.4
	32.956
	33
	T84

	0.399
	0.4
	32.970
	33
	T85

	0.398
	0.4
	32.969
	33
	T86

	0.396
	0.4
	32.824
	33
	T89

	0.399
	0.4
	32.970
	33
	T90

	0.396
	0.4
	32.892
	33
	T96

	0.395
	0.4
	32.803
	33
	T101

	0.394
	0.4
	32.735
	33 
	T102

	0.391
	0.4
	32.732
	33
	T103

	0.388
	0.4
	32.725
	33
	T104

	0.394
	0.4
	32.724
	33
	T105

	0.395
	0.4
	32.846
	33
	T106

	0.396
	0.4
	32.855
	33
	T109

	0.396
	0.4
	32.856
	33
	T110

	0.396
	0.4
	32.858
	33
	T111

	0.398
	0.4
	32.855
	33
	T112 


Table 7: The Original maximum case.
4.1.2 The swing bus result:
The Bus 1 is the swing bus.

The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	21.925
	10.86
	24.4
	428.1
	89.6 Lag


Table 8: The swing bus result in the original maximum case.
4.1.3 Summary of total generation ,loading and demand:
The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	21.925
	10.86
	24.467
	89.41 Lag

	Total Demand
	21.925
	10.86
	24.467
	89.41 Lag

	Total Motor Load
	17.498
	8.475
	19.442
	90.00 Lag

	Total Static Load
	4.278
	2.072
	4.753
	90.00 Lag

	Apparent Losses
	0.149
	0.313
	
	


Table 9: Summary of generation ,loading in original maximum case.

There are many problems in the network appears after analysis: 
· From the above  result the P.F of the swing bus=89.41 Lag,which cases high penalities and losses.
· The voltage of the buses  not in the acceptable range 1.05 Vn≤V≤1.1 Vn .
Appendix A shows the load flow results ,the P.F of the buses and the drop voltages.
The following figures show the power flow in main feeders.
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Figure 7: The power flow in main feeders in the original max case.
There is several methods of improvement the operating condition in  the electrical networks :-
           1. Swing bus control.

            2. Change the taps of transformers.

            3. Installation of capacitor banks (reactive power compensation). 

In the following the study of each cases :
4.2 Increasing the swing bus voltage:

Increase   the   voltage    on   the   swing   bus   up to 5%   from   the original   voltage   (33 KV)  the   new  value   of   the   swing   bus voltage   equal  (34.65KV) the result of load flow as the following.
4.2.1 The Result Of Load Flow:  

The following table shows the voltage of the buses in the low tension side and the P.F of these buses.

	Power Factor  %
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(KV)
	Transformer Number

	89.7
	0.417
	0.4
	T1

	89.7
	0.417
	0.4
	T2

	89.8
	0.418
	0.4
	T3

	89.5
	0.415
	0.4
	T4

	89.9
	0.419
	0.4
	T5

	89.8
	0.418
	0.4
	T6

	89.6
	0.417
	0.4
	T7

	89.7
	0.418
	0.4
	T8

	89.7
	0.418
	0.4
	T9

	89.7
	0.417
	0.4
	T10

	89.7
	0.417
	0.4
	T11

	89.7
	0.417
	0.4
	T12

	89.7
	0.416
	0.4
	T13

	89.0
	0.409
	0.4
	T14 

	89.8
	0.417
	0.4
	T15

	89.8
	0.417
	0.4
	T16

	89.8
	0.416
	0.4
	T17

	90.0
	0.418
	0.4
	T18

	89.7
	0.416
	0.4
	T20

	89.8
	0.417
	0.4
	T21

	89.8
	0.416
	0.4
	T22 

	89.9
	0.417
	0.4
	T23

	89.7
	0.415
	0.4
	T24

	89.7
	0.415
	0.4
	T25

	89.7
	0.415
	0.4
	T26

	89.8
	0.415
	0.4
	T27

	89.7
	0.416
	0.4
	T31

	89.8
	0.416
	0.4
	T32

	89.6
	0.416
	0.4
	T37

	89.7
	0.416
	0.4
	T38

	89.6
	0.415
	0.4
	T39

	89.7
	0.416
	0.4
	T40

	89.7
	0.416
	0.4
	T41

	89.6
	0.415
	0.4
	T42

	89.7
	0.416
	0.4
	T43

	89.6
	0.415
	0.4
	T45

	89.6
	0.415
	0.4
	T46

	89.7
	0.416
	0.4
	T48

	89.8
	0.416
	0.4
	T49

	89.4
	0.413
	0.4
	T50

	89.7
	0.416
	0.4
	T51

	89.2
	0.412
	0.4
	T52

	89.6
	0.415
	0.4
	T55

	89.6
	0.415
	0.4
	T56

	89.6
	0.414
	0.4
	T58

	89.9
	0.417
	0.4
	T59 

	89.8
	0.416
	0.4
	T60

	89.6
	0.415
	0.4
	T61

	89.7
	0.415
	0.4
	T62

	89.7
	0.415
	0.4
	T63

	89.8
	0.415
	0.4
	T64

	89.5
	0.412
	0.4
	T67

	90.0
	0.419
	0.4
	T74 

	89.9
	0.419
	0.4
	T75

	89.8
	0.418
	0.4
	T76

	89.8
	0.417
	0.4
	T77

	89.6
	0.416
	0.4
	T78

	89.7
	0.416
	0.4
	T79

	89.6
	0.416
	0.4
	T80

	89.6
	0.416
	0.4
	T81

	89.9
	0.419
	0.4
	T82

	89.9
	0.418
	0.4
	T83

	89.8
	0.418
	0.4
	T84

	90.0
	0.419
	0.4
	T85

	89.7
	0.418
	0.4
	T86

	89.8
	0.416
	0.4
	T89

	90.0
	0.419
	0.4
	T90

	89.7
	0.416
	0.4
	T96

	89.7
	0.416
	0.4
	T101

	89.6
	0.414
	0.4
	T102

	89.4
	0.412
	0.4
	T103

	89.1
	0.409
	0.4
	T104

	89.7
	0.414
	0.4
	T105

	89.6
	0.415
	0.4
	T106

	89.7
	0.416
	0.4
	T109

	89.7
	0.416
	0.4
	T110

	89.7
	0.416
	0.4
	T111 

	89.9
	0.418
	0.4
	T112


Table 10 : The results after increase the swing bus voltage.
· As shown in the above results the voltage of  the buses increase.
·  But we can't apply this method because the control of swing bus done only by IEC.
4.2.2 The swing bus result:

The following table shows the information of swing bus after analysis.
	MW
	MVAR
	MVA
	Amp
	P.F%

	22.008
	10.883
	24.552
	409.1
	89.64 Lag


Table 11: : The swing bus result after increase the swing bus.
4.2.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	22.008
	10.883
	24.552
	89.64 Lag

	Total Demand
	22.008
	10.883
	24.552
	89.64Lag

	Total Motor Load
	17.221
	8.341
	19.153
	90.00 Lag

	Total Static Load
	4.650
	2.252
	5.167
	90.00 Lag

	Apparent Losses
	0.137
	0.291
	
	


Table 12: : Summary of generation ,loading after increase the swing .

4.3 Improvement the max.  case using tap changing :
In this method change the tap ratio of the transformers to 5%.

4.3.1 The Result Of Load Flow:  

The following table shows the results after changing the tap of the transformers.

	Power Factor %
	V(KV) after increasing tap
	V(KV) before increasing tap
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(KV)
	Transformer Number

	89.7
	0.417
	0.397
	0.4
	T1

	89.6
	0.417
	0.397
	0.4
	T2

	89.8
	0.418
	0.398
	0.4
	T3

	89.4
	0.414
	0.395
	0.4
	T4

	89.9
	0.419
	0.399
	0.4
	T5

	89.7
	0.418
	0.398
	0.4
	T6

	89.6
	0.417
	0.397
	0.4
	T7

	89.7
	0.418
	0.398
	0.4
	T8

	89.7
	0.417
	0.398
	0.4
	T9

	89.7
	0.417
	0.397
	0.4
	T10

	89.7
	0.417
	0.397
	0.4
	T11

	89.7
	0.417
	0.397
	0.4
	T12

	89.7
	0.416
	0.396
	0.4
	T13

	88.9
	0.408
	0.389
	0.4
	T14

	89.8
	0.416
	0.397
	0.4
	T15

	89.8
	0.416
	0.397
	0.4
	T16

	89.8
	0.416
	0.396
	0.4
	T17

	90.0
	0.418
	0.398
	0.4
	T18

	89.7
	0.416
	0.396
	0.4
	T20

	89.8
	0.416
	0.397
	0.4
	T21

	89.8
	0.416
	0.396
	0.4
	T22

	89.9
	0.417
	0.397
	0.4
	T23

	89.6
	0.415
	0.395
	0.4
	T24

	89.7
	0.414
	0.395
	0.4
	T25

	89.7
	0.415
	0.395
	0.4
	T26 

	89.7
	0.415
	0.395
	0.4
	T27

	89.6
	0.415
	0.395
	0.4
	T31

	89.7
	0.416
	0.396 
	0.4
	T32

	89.6
	0.415
	0.396
	0.4
	T37

	89.7
	0.416
	0.396
	0.4
	T38

	89.6
	0.415
	0.395
	0.4
	T39

	89.7
	0.416
	0.396
	0.4
	T40

	89.7
	0.415
	0.396
	0.4
	T41

	89.6
	0.415
	0.395
	0.4
	T42

	89.6
	0.415
	0.395
	0.4
	T43

	89.6
	0.415
	0.395
	0.4
	T45

	89.6
	0.415
	0.395
	0.4
	T46

	89.7
	0.415
	0.396
	0.4
	T48

	89.7
	0.415
	0.395
	0.4
	T49

	89.3
	0.412
	0.393
	0.4
	T50

	89.7
	0.416
	0.396
	0.4
	T51

	89.1
	0.411
	0.392
	0.4
	T52

	89.5
	0.414
	0.395
	0.4
	T55

	89.5
	0.414
	0.395
	0.4
	T56

	89.5
	0.413
	0.393
	0.4
	T58

	89.8
	0.416
	0.397
	0.4
	T59

	89.7
	0.415
	0.395
	0.4
	T60

	89.6
	0.414
	0.395
	0.4
	T61

	89.6
	0.414
	0.395
	0.4
	T62

	89.6
	0.414
	0.394 
	0.4
	T63

	89.8
	0.415
	0.395
	0.4
	T64

	89.4
	0.412
	0.392
	0.4
	T67

	90.0
	0.419
	0.399
	0.4
	T74

	89.9
	0.419
	0.399
	0.4
	T75

	89.8
	0.418
	0.398
	0.4
	T76

	89.7
	0.417
	0.397
	0.4
	T77

	89.6
	0.415
	0.396
	0.4
	T78

	89.6
	0.416
	0.396
	0.4
	T79

	89.6
	0.415
	0.396
	0.4
	T80

	89.6
	0.416
	0.396
	0.4
	T81

	89.9
	0.419
	0.399
	0.4
	T82

	89.8
	0.418
	0.398
	0.4
	T83

	89.8
	0.418
	0.398
	0.4
	T84

	89.9
	0.419
	0.399
	0.4
	T85

	89.7
	0.418
	0.398
	0.4
	T86

	89.8
	0.416
	0.396
	0.4
	T89

	89.9
	0.419
	0.399
	0.4
	T90

	89.6
	0.416
	0.396
	0.4
	T96

	89.7
	0.415
	0.395
	0.4
	T101

	89.6
	0.413
	0.394
	0.4
	T102

	89.4
	0.411
	0.391
	0.4
	T103

	89.0
	0.407
	0.388
	0.4
	T104

	89.6
	0.413
	0.394
	0.4
	T105

	89.6
	0.415
	0.395
	0.4
	T106

	89.7
	0.416
	0.396
	0.4
	T109

	89.7
	0.416
	0.396
	0.4
	T110

	89.7
	0.416
	0.396
	0.4
	T111

	89.9
	0.418
	0.398
	0.4
	T112


Table 13: The results of improvement of max case using tap changing.
4.3.2 The swing bus result:

The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	22.367

	11.084
	24.963
	436.7
	89.6 Lag


Table 14: The swing bus result after improvement of max case using taps.
4.3.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	22.367
	11.084
	24.963
	89.6 Lag

	Total Demand
	22.367
	11.084
	24.963
	89.6 Lag

	Total Motor Load
	17.498
	8.475
	19.442
	90.0 Lag

	Total Static Load
	4.714
	2.283
	5.238
	90.0 Lag

	Apparent Losses
	0.155
	0.326
	
	


Table 15: Summary of generation ,loading after improvement of max case using taps .

Note:
After changing the taps of the transformers the losses in the network decrease and the total current decrease .
· The losses before= 0.149MW, and the swing current= 428.1A.
· The losses after=0.155MW, and the swing current=436.7A.
Appendix B shows the load flow results and the P.F of the buses.
The following figures show the power flow in main feeders.
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Figure 8: The power flow in main feeders after increase the tap in max.
4.4 Power Factor Improvement in the Max. Case:
The cosine of angle of phase displacement between voltage and current in an AC circuit is known as Power Factor.
How to improve the P.F?



Where:
Qc: The reactive power to be compensated by the capacitor.
P: The real power of the load.
θ old: The actual power angle.
     θ new: The proposed power angle.
Capacitor Banks:
The important of improvement power factor is by adding shunt capacitor banks at the buses at both transmission and distribution levels and loads and there are more effective to add them in the low level

Voltages.
            Effect of Low Power Factor :

        1. Higher Apparent Current .

        2. Higher Losses in the Electrical Distribution network .

        3. Low Voltage in the network.
         Benefits of Improving Power Factor:

         1. Lower Apparent Power.

         2. Reduces losses in the transmission line .
         3. Improves voltage drop.

         4. Avoiding the penalties.
           The problem of low power factor :

The low P.F is highly undesirable as it causes an increase in the current ,resulting in additional losses of active power in all the elements of power system from power station generator down to the utilization devices .In additional to the losses the low P.F causes penalties.

The following table shows the system of the penalties in our companies:

	Power Factor
	P.F Penalties

	P.F≥ 0.92
	No Penalties.


	 0.92>P.F ≥0.8
	1% of total bill for each one under 0.92

	0.8>P.F≥0.7
	1.25%of total bill for each one under 0.92

	P.F <0.7
	1.5%of total bill for each one under 0.92 


Table 16: The penalties of power factor.
Our aim to improvement the P.F in order to avoid penalties and to reduce the current flow in the network which reduce the electrical losses in the network .
4.4.1 The Result Of Load Flow:  

The following table shows the results after adding capacitors in order to improve the P.F. 
	P.F after %
	P.F old %
	Voltage after add capacitor
	Voltage before add capacitor
	Q(KVAR)
	Transformer Number



	89.7
	89.7
	0.417
	0.417
	
	T1

	93.2
	89.6
	0.417
	0.417
	25
	T2

	93.0
	89.8
	0.418
	0.418
	25
	T3

	94.9
	89.4
	0.415
	0.414
	25
	T4

	89.9
	89.9
	0.419
	0.419
	
	T5

	92.4
	89.7
	0.418
	0.418
	25
	T6

	93.0
	89.6
	0.417
	0.417
	25
	T7

	92.3
	89.7
	0.418
	0.418
	25
	T8

	94.2
	89.7
	0.418
	0.417
	25 
	T9

	89.7
	89.7
	0.417
	0.417
	
	T10 

	92.4
	89.7
	0.418
	0.417
	25
	T11

	92.1
	89.7
	0.417
	0.417
	25
	T12

	89.7
	89.7
	0.416
	0.416
	
	T13

	93.7
	88.9
	0.410
	0.408
	40
	T14

	93.2
	89.8
	0.417
	0.416
	25
	T15

	89.8
	89.8
	0.416
	0.416
	
	T16 

	89.8
	89.8
	0.416
	0.416
	
	T17

	90.0
	90.0
	0.418
	0.418
	
	T18

	89.7
	89.7
	0.416
	0.416
	
	T20

	93.8
	89.8
	0.417
	0.416
	25
	T21

	89.8
	89.8
	0.416
	0.416
	
	T22

	89.9
	89.9
	0.417
	0.417
	
	T23

	89.6
	89.6
	0.415
	0.415
	
	T24

	93.5
	89.7
	0.415
	0.414
	25
	T25

	89.7
	89.7
	0.415
	0.415
	
	T26

	89.7
	89.7
	0.415
	0.415
	
	T27

	89.6
	89.6
	0.415
	0.415
	
	T31

	89.7
	89.7
	0.416
	0.416
	
	T32

	89.6
	89.6
	0.415
	0.415
	
	T37

	89.7
	89.7
	0.416
	0.416
	
	T38  

	91.5
	89.6
	0.415
	0.415
	25
	T39

	89.7
	89.7
	0.416
	0.416
	
	T40

	92.0
	89.7
	0.416
	0.415
	25
	T41

	91.4
	89.6
	0.415
	0.415
	25
	T42

	93.0
	89.6
	0.416
	0.415
	40
	T43

	89.6
	89.6
	0.415
	0.415
	
	T45

	89.6
	89.6
	0.415
	0.415
	
	T46

	92.3
	89.7
	0.416
	0.415
	25
	T48

	94.5
	89.7
	0.416
	0.415
	25
	T49

	92.7
	89.3
	0.413
	0.412
	40
	T50

	92.4
	89.7
	0.416
	0.416
	25
	T51

	90.6
	89.1
	0.412
	0.411
	25
	T52

	91.1
	89.5
	0.414
	0.414
	25
	T55

	91.2
	89.5
	0.415
	0.414
	25
	T56

	95.9
	89.5
	0.414
	0.413
	25
	T58 

	94.4
	89.8
	0.417
	0.416
	25
	T59

	94.5
	89.7
	0.416
	0.415
	25
	T60

	91.4
	89.6
	0.415
	0.414
	25
	T61

	95.2
	89.6
	0.415
	0.414
	40
	T62

	95.1
	89.6
	0.415
	0.414
	40
	T63

	89.8
	89.8
	0.415
	0.415
	
	T64

	95.1
	89.4
	0.413
	0.412
	25
	T67

	90.0
	90.0
	0.419
	0.419
	 
	T74

	89.9
	89.9
	0.419
	0.419
	
	T75

	89.8
	89.8
	0.418
	0.418
	
	T76

	92.4
	89.7
	0.417
	0.417
	25 
	T77

	93.1
	89.6
	0.416
	0.415
	25
	T78

	93.2
	89.6
	0.416
	0.416
	25
	T79

	92.9
	89.6
	0.416
	0.415
	25
	T80

	92.8
	89.6
	0.416
	0.416
	25
	T81

	89.9
	89.9
	0.419
	0.419
	
	T82

	89.8
	89.8
	0.418
	0.418
	
	T83

	93.0
	89.8
	0.418
	0.418
	25
	T84

	89.9
	89.9
	0.419
	0.419
	
	T85

	92.4
	89.7
	0.418
	0.418
	25
	T86

	94.7
	89.8
	0.417
	0.416
	40
	T89

	90.0
	89.9
	0.419
	0.419
	
	T90

	92.7
	89.6
	0.416
	0.416
	40
	T96

	93.3
	89.7
	0.416
	0.415
	40
	T101 

	95.0
	89.6
	0.414
	0.413
	40
	T102

	94.6
	89.4
	0.412
	0.411
	25
	T103

	94.4
	89.0
	0.409
	0.407
	40
	T104

	95.0
	89.6
	0.414
	0.413
	40
	T105

	93.1
	89.6
	0.415
	0.415
	25
	T106

	92.0
	89.7
	0.416
	0.416
	25
	T109

	92.0
	89.7
	0.416
	0.416
	25
	T110

	93.3
	89.7
	0.416
	0.416
	40
	T111

	89.9
	89.9
	0.418
	0.418
	
	T112


Table 17: The results of improvement P.F in Max Case.
4.4.2 The swing bus result:
The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	22.367
	9.555
	24.323
	425.5
	92 Lag


Table 18: The swing bus result of improvement the P.F in max case.

4.3.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	22.367
	9.555
	24.323
	92 Lag

	Total Demand
	22.367
	9.555
	24.323
	92 Lag

	Total Motor Load
	17.498
	8.475
	19.442
	90.00 Lag

	Total Static Load
	4.723
	0.772
	4.785
	90.00 Lag

	Apparent Losses
	0.147
	0.309
	
	



Table 19: Summary of generation ,loading of improvement the P.F in max case .
Note:
After adding the capacitor banks  the losses in the network decrease and the total current decrease
· The losses before= 0.155MW, and the swing current= 436.7A.
· The losses after=0.147MW, and the swing current=425.5A.
Appendix C shows the load flow results and the P.F of the buses.

The following figure shows where the capacitor banks installed in the network.
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The following figures show the power flow in main feeders. 
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Figure 9: The power flow in main feeders after improvement the P.F in max.
4.5 The Voltage Level  Improvement Using Capacitors  in the Max. Case:

 In this method added capacitor banks to improve the voltage levels without changing the taps.

4.5.1 The Result Of Load Flow:  

The following table shows the results after adding capacitors in order to improve the voltage levels .

	P.F after %
	P.F old %
	Voltage after add capacitor
	Voltage before add capacitor
	Q(KVAR)
	Transformer Number



	89.7
	89.7
	0.397
	0.397
	
	T1

	96.8
	89.6
	0.398
	0.397
	60
	T2

	92.8
	89.8
	0.399
	0.398
	25 
	T3

	94.6
	89.4
	0.396
	0.395
	25
	T4

	89.9
	89.9
	0.399
	0.399
	
	T5

	95.4
	89.7
	0.399
	0.398
	60
	T6

	89.6
	89.6
	0.397
	0.397
	
	T7

	89.7
	89.7
	0.398
	0.398
	
	T8

	93.9
	89.7
	0.398
	0.398
	25
	T9

	91.8
	89.7
	0.397
	0.397
	25
	T10

	89.7
	89.7
	0.397
	0.397
	
	T11

	93.2
	89.7
	0.398
	0.397
	40
	T12

	93.1
	89.7
	0.397
	0.396
	40
	T13

	95.4
	88.9
	0.391
	0.389
	60
	T14

	89.8
	89.8
	0.397
	0.397
	
	T15

	95.1
	89.8
	0.397
	0.397
	25
	T16

	89.8
	89.8
	0.396
	0.396
	
	T17

	90.0
	90.0
	0.398
	0.398
	
	T18

	89.7
	89.7
	0.396
	0.396
	
	T20

	89.8
	89.8
	0.397
	0.397
	
	T21

	89.8
	89.8
	0.396
	0.396
	
	T22

	89.9
	89.9
	0.397
	0.397
	
	T23

	89.7
	89.6
	0.396
	0.395
	
	T24

	89.7
	89.7
	0.395
	0.395
	
	T25

	89.7
	89.7
	0.395
	0.395
	
	T26

	89.7
	89.7
	0.395
	0.395
	
	T27 

	91.5
	89.6
	0.396
	0.395
	25
	T31

	95.5
	89.7
	0.397
	0.396
	60
	T32

	92.5
	89.6
	0.397
	0.396
	40
	T37

	89.7
	89.7
	0.396
	0.396
	
	T38

	89.6
	89.6
	0.395
	0.395
	
	T39

	93.0
	89.7
	0.396
	0.396
	40
	T40

	93.0
	89.7
	0.396
	0.396
	40
	T41

	89.6
	89.6
	0.395
	0.395
	
	T42

	89.7
	89.7
	0.396
	0.395
	
	T43

	93.8
	89.6
	0.396
	0.395
	60
	T45

	93.6
	89.6
	0.396
	0.395
	60
	T46

	89.7
	89.7
	0.396
	0.396
	
	T48

	89.7
	89.7
	0.395
	0.395
	
	T49

	92.4
	89.3
	0.394
	0.393
	40
	T50

	92.2
	89.7
	0.396
	0.396
	25
	T51

	91.3
	89.1
	0.393
	0.392
	40
	T52

	89.5
	89.5
	0.395
	0.395
	
	T55

	91.1
	89.6
	0.395
	0.395
	25
	T56 

	89.5
	89.5
	0.395
	0.393
	25
	T58

	96.3
	89.8
	0.398
	0.397
	40
	T59

	89.7
	89.7
	0.396
	0.395
	25
	T60

	91.3
	89.6
	0.396
	0.395
	25
	T61

	93.1
	89.6
	0.395
	0.395
	25
	T62

	93.0
	89.6
	0.395
	0.394
	25
	T63

	89.8
	89.8
	0.395
	0.395
	
	T64

	94.8
	89.5
	0.393
	0.392
	25
	T67

	90.0
	90.0
	0.399
	0.399
	
	T74

	89.9
	89.9
	0.399
	0.399
	
	T75

	89.8
	89.8
	0.398
	0.398
	
	T76

	93.7
	89.7
	0.398
	0.397
	40
	T77

	96.7
	89.6
	0.397
	0.396
	60
	T78

	94.8
	89.6
	0.397
	0.396
	40
	T79

	96.3
	89.6
	0.397
	0.396
	60
	T80

	94.2
	89.6
	0.397
	0.396
	40
	T81

	89.9
	89.9
	0.399
	0.399
	
	T82

	96.7
	89.8
	0.399
	0.398
	25
	T83

	89.8
	89.8
	0.398
	0.398
	
	T84 

	89.9
	89.9
	0.399
	0.399
	
	T85

	89.7
	89.7
	0.398
	0.398
	
	T86

	92.7
	89.8
	0.397
	0.396
	25
	T89

	90.0
	90.0
	0.399
	0.399
	
	T90

	89.6
	89.6
	0.396
	0.396
	
	T96

	89.7
	89.7
	0.396
	0.395
	
	T101

	94.6
	89.6
	0.395
	0.394
	40 
	T102

	94.2
	89.4
	0.392
	0.391
	25
	T103

	92.3
	89.0
	0.390
	0.388
	40
	T104

	92.9
	89.6
	0.395
	0.394
	60
	T105

	94.6
	89.6
	0.396
	0.395
	40
	T106

	89.7
	89.7
	0.396
	0.396
	
	T109

	89.7
	89.7
	0.396
	0.396
	
	T110

	89.7
	89.7
	0.396
	0.396
	
	T111

	89.9
	89.9
	0.398
	0.398
	
	T112


Table 20: The results of improvement the voltage level in max case.
4.5.2 The swing bus result:
The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	21.924
	9.354
	23.386
	417
	92 Lag


Table 21: The swing bus result of improvement the voltage level in max.
4.5.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	21.924
	9.354
	23.386
	92 Lag

	Total Demand
	21.924
	9.354
	23.386
	92 Lag

	Total Motor Load
	17.498
	8.475
	19.442
	90.00 Lag

	Total Static Load
	4.286
	0.583
	4.785
	90.00 Lag

	Apparent Losses
	0.141
	0.296
	
	


Table 22: Summary of generation ,loading of improvement the voltage level in max case .
Note:
After adding the capacitor banks  the losses in the network decrease and the total current decrease
· The losses in the original case= 0.149MW, and the swing current= 428.1A.
· The losses after=0.141MW, and the swing current=417A.
Appendix D shows the load flow results and the P.F of the buses.

The following figure shows where the capacitor banks installed in the network.
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The following figures show the power flow in main feeders. 
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Figure 10: The power flow in main feeders after improvement the voltage level in max.
Chapter 5:
Minimum Case Improvement  
5.1 The Original Minimum Case:

5.1.1 The Result Of Load Flow:  

The following table shows the voltage of the buses in medium and low tension.

	Low Voltage actual KV

actual KV
	Low Voltage rated KV
rated KV
	Medium Voltage  actual KV

     
	Medium Voltage rated  KV
Aa 
	Transformer Number

	0.399
	0.4
	32.995
	33
	T1

	0.399
	0.4
	32.994
	33
	T2

	0.399
	0.4
	32.994
	33
	T3

	0.398
	0.4
	32.992
	33
	T4

	0.400
	0.4
	32.993
	33
	T5

	0.399
	0.4
	32.999
	33
	T6 

	0.399
	0.4
	32.996
	33
	T7

	0.399
	0.4
	32.995
	33
	T8

	0.399
	0.4
	32.994 
	33
	T9

	0.399
	0.4
	32.977
	33
	T10

	0.399
	0.4
	32.975
	33
	T11 

	0.399
	0.4
	32.964
	33
	T12

	0.399
	0.4
	32.952
	33
	T13

	0.396
	0.4
	32.946
	33
	T14

	0.399
	0.4
	32.947
	33
	T15

	0.399
	0.4
	32.946
	33
	T16

	0.398
	0.4
	32.945
	33
	T17

	0.399
	0.4
	32.945
	33
	T18

	0.398
	0.4
	32.938
	33
	T20

	0.399
	0.4
	32.930
	33
	T21

	0.398
	0.4
	32.930
	33
	T22

	0.399
	0.4
	32.930
	33
	T23

	0.398
	0.4
	32.923
	33
	T24

	0.398
	0.4
	32.922
	33
	T25

	0.398
	0.4
	32.923
	33
	T26

	0.398
	0.4
	32.927 
	33
	T27

	0.398
	0.4
	32.935
	33
	T31

	0.398
	0.4
	32.934
	33
	T32

	0.398
	0.4
	32.946
	33
	T37

	0.398
	0.4
	32.947
	33
	T38

	0.398
	0.4
	32.939
	33
	T39

	0.398
	0.4
	32.939
	33
	T40

	0.398
	0.4
	32.938
	33
	T41

	0.398
	0.4 
	32.938
	33
	T42

	0.398
	0.4
	32.933
	33
	T43

	0.398
	0.4
	32.925
	33
	T45

	0.398
	0.4
	32.926
	33
	T46

	0.398
	0.4
	32.925
	33
	T48

	0.398
	0.4
	32.924
	33
	T49

	0.398
	0.4
	32.938
	33
	T50

	0.399
	0.4
	32.938
	33
	T51

	0.398
	0.4
	32.936
	33
	T52

	0.398
	0.4
	32.939
	33
	T55

	0.398
	0.4
	32.933
	33
	T56

	0.397
	0.4
	32.928
	33
	T58

	0.399
	0.4
	32.924 
	33
	T59

	0.398
	0.4
	32.923
	33
	T60

	0.398
	0.4
	32.924
	33
	T61

	0.398
	0.4
	32.921
	33
	T62

	0.398
	0.4
	32.919
	33
	T63

	0.398
	0.4
	32.912
	33
	T64

	0.397
	0.4
	32.906
	33
	T67

	0.400
	0.4
	32.988
	33
	T74

	0.399
	0.4
	32.983
	33
	T75

	0.399
	0.4
	32.982
	33
	T76

	0.399
	0.4
	32.965
	33
	T77

	0.398
	0.4
	32.961
	33
	T78

	0.398
	0.4
	32.960
	33
	T79

	0.398
	0.4
	32.961
	33
	T80

	0.398
	0.4
	32.976
	33
	T81

	0.399
	0.4
	32.982

	33
	T82

	0.399
	0.4
	32.983
	33
	T83

	0.399
	0.4
	32.982
	33
	T84 

	0.400
	0.4
	32.988
	33
	T85 

	0.399
	0.4
	32.988
	33
	T86

	0.399
	0.4
	32.934
	33
	T89

	0.400
	0.4
	32.988
	33
	T90

	0.398
	0.4
	32.959
	33
	T96

	0.398
	0.4
	32.926
	33
	T101

	0.398
	0.4
	32.898
	33
	T102

	0.397
	0.4
	32.896
	33
	T103

	0.395
	0.4
	32.894
	33
	T104

	0.398
	0.4
	32.893
	33
	T105 

	0.398
	0.4
	32.942
	33
	T106

	0.398
	0.4
	32.945
	33
	T109

	0.398
	0.4
	32.946
	33
	T110

	0.398
	0.4
	32.947
	33
	T111

	0.399
	0.4
	32.946
	33
	T112


Table 23: The Original minimum case.
5.1.2 The swing bus result:

The Bus 1 is the swing bus.

The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	8.416
	4.111
	9.366
	163.9
	89.85 Lag


Table 24: The swing bus result in the original minimum case.
4.1.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	8.416
	4.111
	9.366
	89.85 Lag

	Total Demand
	8.416
	4.111
	9.366
	89.85 Lag

	Total Motor Load
	6.727
	3.258
	7.474
	90.00 Lag

	Total Static Load
	1.668
	0.808
	1.853
	90.00 Lag

	Apparent Losses
	0.021
	0.045
	
	


Table 25: Summary of generation ,loading in original minimum case.
Note:

There are many problems in the network appears after analysis: 
· From the above  result the P.F of the swing bus=89.85 Lag,which cases high penalities.
· The voltage of the buses not in the acceptable range V≥ Vn .
Appendix E shows the load flow results and the P.F of the buses .
The following figures show the power flow in main feeders.
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Figure 11: The power flow in main feeders in the min original case.
5.2 Improvement the min.  case using tap changing :

In this method change the tap ratio of the transformers to 2.5%.

5.2.1 The Result Of Load Flow:  

The following table shows the results after changing the tap of the transformers.

	Tap %
	Actual Voltage  KV  

KV

KV
	Rated Voltage KV

KV
	Transformer Number

	2.5
	0.409
	0.4
	T1

	2.5
	0.409
	0.4
	T2

	2.5
	0.409
	0.4
	T3

	2.5
	0.408
	0.4
	T4

	0
	0.400
	0.4
	T5

	2.5
	0.409
	0.4
	T6

	2.5
	0.409
	0.4
	T7

	2.5
	0.409
	0.4
	T8

	2.5
	0.409
	0.4
	T9

	2.5
	0.409
	0.4
	T10

	2.5
	0.409
	0.4
	T11

	2.5
	0.409
	0.4
	T12

	2.5
	0.409
	0.4
	T13 

	2.5
	0.406
	0.4
	T14

	2.5
	0.409
	0.4
	T15

	2.5
	0.409
	0.4
	T16

	2.5
	0.408
	0.4
	T17

	2.5
	0.409
	0.4
	T18

	2.5
	0.408
	0.4
	T20

	2.5
	0.409
	0.4
	T21

	2.5
	0.408
	0.4
	T22

	2.5
	0.409
	0.4
	T23

	2.5
	0.408
	0.4
	T24

	2.5
	0.408
	0.4
	T25

	2.5
	0.408
	0.4
	T26

	2.5
	0.408
	0.4
	T27

	2.5
	0.408
	0.4
	T31

	2.5
	0.408
	0.4
	T32

	2.5
	0.408
	0.4
	T37

	2.5
	0.408
	0.4
	T38

	2.5
	0.408
	0.4
	T39

	2.5
	0.408
	0.4
	T40

	2.5
	0.408
	0.4
	T41

	2.5
	0.408
	0.4
	T42

	2.5
	0.408
	0.4
	T43

	2.5
	0.408
	0.4
	T45

	2.5
	0.408
	0.4
	T46

	2.5
	0.408
	0.4
	T48

	2.5
	0.408
	0.4
	T49

	2.5
	0.408
	0.4
	T50

	2.5
	0.409
	0.4
	T51

	2.5
	0.408
	0.4
	T52

	2.5
	0.408
	0.4
	T55

	2.5
	0.408
	0.4
	T56

	2.5
	0.407
	0.4
	T58

	2.5
	0.409
	0.4
	T59

	2.5
	0.408
	0.4
	T60

	2.5
	0.408
	0.4
	T61

	2.5
	0.408
	0.4
	T62 

	2.5
	0.408
	0.4
	T63

	2.5
	0.408
	0.4
	T64

	2.5
	0.407
	0.4
	T67

	0
	0.400
	0.4
	T74

	2.5
	0.409
	0.4
	T75

	2.5
	0.409
	0.4
	T76

	2.5
	0.409
	0.4
	T77

	2.5
	0.408
	0.4
	T78

	2.5
	0.408
	0.4
	T79

	2.5
	0.408
	0.4
	T80

	2.5
	0.408
	0.4
	T81

	2.5
	0.409
	0.4
	T82

	2.5
	0.409
	0.4
	T83

	2.5
	0.409
	0.4
	T84

	2.5
	0.410
	0.4
	T85

	2.5
	0.409
	0.4
	T86

	2.5
	0.409
	0.4
	T89

	0
	0.400
	0.4
	T90

	2.5
	0.408
	0.4
	T96

	2.5
	0.408
	0.4
	T101

	2.5
	0.407
	0.4
	T102

	2.5
	0.406
	0.4
	T103

	2.5
	0.405
	0.4
	T104

	2.5
	0.407
	0.4
	T105

	2.5
	0.408
	0.4
	T106

	2.5
	0.408
	0.4
	T109

	2.5
	0.408
	0.4
	T110

	2.5
	0.408
	0.4
	T111

	2.5
	0.409
	0.4
	T112


Table 26: The results of improvement of min case using tap changing.
5.2.2 The swing bus result:

The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	8.5
	4.152
	9.46

	165.5
	89.85 Lag


Table 27: The swing bus result after improvement of min case using taps.
5.2.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	8.5
	4.152
	9.46
	89.85 Lag

	Total Demand
	8.5
	4.152
	9.46
	89.85 Lag

	Total Motor Load
	6.727
	3.258
	7.474
	90.0 Lag

	Total Static Load
	1.752
	0.848
	1.946
	90.0 Lag

	Apparent Losses
	0.022
	0.046
	
	


Table 28: Summary of generation ,loading after improvement of min case using taps .
Appendix F shows the load flow results and the P.F of the buses.

The following figures show the power flow in main feeders.
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Figure 12 :The power flow in main feeders after increase the tap in min.
5.3 Power Factor Improvement in the Min. Case:

After increase the taps of the transformers we added  capacitor banks to increase the P.F of the buses to avoid the penalties.

5.3.1 The Result Of Load Flow:  

The following table shows the results after adding capacitors in order to improve the P.F. 
	P.F after %
	P.F old %
	Voltage after add capacitor
	Voltage before add capacitor
	Q(KVAR)
	Transformer Number



	89.9
	89.9
	0.409
	0.409
	
	T1

	89.9
	89.9
	0.409
	0.409
	
	T2

	96.9
	89.9
	0.41
	0.409
	25
	T3

	89.9
	89.8
	0.408 
	0.408
	
	T4

	90.0
	90.0
	0.400
	0.400
	
	T5

	89.9
	89.9
	0.409
	0.409
	
	T6

	89.8
	89.8
	0.409
	0.409
	
	T7

	89.9
	89.9
	0.409
	0.409
	
	T8

	89.9
	89.9
	0.409
	0.409
	
	T9

	92.1
	89.9
	0.409
	0.409
	10
	T10

	89.9
	89.9
	0.409
	0.409
	
	T11

	89.9
	89.9
	0.409
	0.409
	
	T12

	89.9
	89.9
	0.409
	0.409
	
	T13

	92.6
	89.6
	0.406
	0.406
	10
	T14

	89.9
	89.9
	0.409
	0.409
	
	T15

	89.9
	89.9
	0.409
	0.409
	
	T16

	89.9
	89.9
	0.408
	0.408
	
	T17

	90.0
	90.0
	0.409
	0.409
	
	T18

	89.9
	89.9
	0.408
	0.408
	
	T20

	89.9
	89.9
	0.409
	0.409
	
	T21

	89.9
	89.9
	0.408
	0.408
	
	T22

	90.0
	90.0
	0.409
	0.409
	
	T23

	91.9
	89.9
	0.408
	0.408
	10
	T24

	89.9
	89.9
	0.408
	0.408
	
	T25

	93.9
	89.9
	0.408
	0.408
	10
	T26

	89.9
	89.9
	0.408
	0.408
	
	T27

	91.8
	89.9
	0.408
	0.408
	10
	T31

	92.6
	89.9
	0.408
	0.408
	10
	T32

	94.3
	89.8
	0.408
	0.408
	25
	T37

	95.0
	89.9
	0.409
	0.408
	25
	T38

	94.2
	89.8
	0.408
	0.408
	25
	T39

	95.0
	89.9
	0.409
	0.408
	25
	T40

	95.1
	89.9
	0.409
	0.408
	25
	T41 

	91.6
	89.8
	0.408
	0.408
	10
	T42

	91.9
	89.9
	0.408
	0.408
	10
	T43

	91.7
	89.8
	0.408
	0.408
	10
	T45

	91.7
	89.8
	0.408
	0.408
	10
	T46

	95.7
	89.9
	0.409
	0.408
	25
	T48

	94.6
	89.9
	0.408
	0.408
	10
	T49

	94.7
	89.9
	0.409
	0.408
	10
	T50

	90.0
	90.0
	0.409
	0.409
	
	T51

	93.3
	89.9
	0.408
	0.408
	10
	T52

	91.3
	89.8
	0.408
	0.408
	10
	T55

	91.4
	89.8
	0.408
	0.408
	10
	T56

	96.0
	89.8
	0.408
	0.407
	10
	T58

	89.9
	89.9
	0.409
	0.409
	
	T59

	94.6
	89.9
	0.408
	0.408
	10
	T60

	91.6
	89.8
	0.408
	0.408
	10
	T61

	93.4
	89.9
	0.408
	0.408
	10
	T62

	93.3
	89.9
	0.408
	0.408
	10
	T63

	89.9
	89.9
	0.408
	0.408
	
	T64

	95.3
	89.8
	0.408
	0.407
	10
	T67

	90.0
	90.0
	0.400
	0.400
	
	T74

	90.0
	90.0
	0.409
	0.409
	
	T75

	89.9
	89.9
	0.409
	0.409
	
	T76

	89.9
	89.9
	0.409
	0.409 
	
	T77 

	93.2
	89.8
	0.408
	0.408
	10
	T78

	93.3
	89.9
	0.408
	0.408
	10
	T79

	89.8
	89.8
	0.408
	0.408
	
	T80

	89.8
	89.8
	0.408
	0.408
	
	T81

	90.0
	90.0
	0.409
	0.409
	
	T82

	89.9
	89.9
	0.409
	0.409
	
	T83

	89.9
	89.9
	0.409
	0.409
	
	T84

	90.0
	90.0
	0.410
	0.410
	
	T85

	89.9
	89.9
	0.409
	0.409
	
	T86

	89.9
	89.9
	0.409
	0.409
	
	T89

	90.0
	90.0
	0.400
	0.400
	
	T90

	91.8
	89.9
	0.409
	0.408
	10
	T96

	92.1
	89.9
	0.408
	0.408
	10
	T101 

	93.2
	89.8
	0.408
	0.407
	10
	T102

	94.8
	89.8
	0.407
	0.406
	10
	T103

	93.0
	89.6
	0.406
	0.405
	10
	T104

	93.3
	89.8
	0.408
	0.407
	10
	T105

	93.2
	89.8
	0.408
	0.408
	10
	T106

	92.1
	89.9
	0.409
	0.408
	10
	T109

	92.1
	89.9
	0.409
	0.408
	10
	T110

	92.1
	89.9
	0.409
	0.408
	10
	T111

	90.0
	90.0
	0.409
	0.409
	
	T112


Table 29:  The results of improvement P.F in Min Case.
5.3.2 The swing bus result:
The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	8.5
	3.642
	9.241
	161.7
	92 Lag


Table 30 The swing bus result of improvement the P.F in min case.
5.3.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	8.5
	3.642
	9.241
	92 Lag

	Total Demand
	8.5
	3.642
	9.241
	92 Lag

	Total Motor Load
	6.727
	3.258
	7.474
	90.00 Lag

	Total Static Load
	1.753
	0.323
	1.782
	90.00 Lag

	Apparent Losses
	0.021
	0.044
	
	


Table 31: : Summary of generation ,loading of improvement the P.F in min case .
Note:
After adding the capacitor banks  the losses in the network decrease in small amount and the total current decrease
· The losses before= 0.022MW, and the swing current= 165.5A.
· The losses after=0.021MW, and the swing current=161.7A.
Appendix G shows the load flow results and the P.F of the buses.

The following figure shows where the capacitor banks installed in the network .
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The following figures show the power flow in main feeders.
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Figure 13: The power flow in main feeders after improvement the P.F in min.
5.4 The Voltage Level  Improvement Using Capacitors  in the Min. Case:

 In this method added capacitor banks to improve the voltage levels without changing the taps.

5.4.1 The Result Of Load Flow:  

The following table shows the results after adding capacitors in order to improve the voltage levels
	P.F after %
	P.F old %
	Voltage after add capacitor
	Voltage before add capacitor
	Q(KVAR)
	Transformer Number



	89.9
	89.9
	0.399
	0.399
	
	T1

	89.9
	89.9
	0.399
	0.399
	
	T2

	89.9
	89.9
	0.399
	0.399
	
	T3

	94.9
	89.8
	0.398
	0.398
	10
	T4

	90.0
	90.0
	0.400
	0.400
	
	T5

	89.9
	89.9
	0.399
	0.399
	
	T6

	89.8
	89.8
	0.399
	0.399
	
	T7

	92.3
	89.9
	0.399
	0.399
	10
	T8

	94.1
	89.9
	0.399
	0.399
	10
	T9

	89.9
	89.9
	0.399
	0.399
	
	T10

	92.4
	89.9
	0.399
	0.399
	10
	T11

	92.1
	89.9
	0.399
	0.399
	10
	T12

	92.1
	89.9
	0.399
	0.399
	10
	T13

	96.1
	89.6
	0.397
	0.396
	25
	T14

	93.1
	89.9
	0.399
	0.399
	10
	T15

	95.3
	89.9
	0.399
	0.399
	10
	T16

	89.9
	89.9
	0.398
	0.398
	
	T17

	90.0
	90.0
	0.399
	0.399
	
	T18

	94.3
	89.9
	0.399
	0.398
	10
	T20

	93.6
	89.9
	0.399
	0.399
	10
	T21

	94.9
	89.9
	0.399
	0.398
	10
	T22

	90.0
	90.0
	0.399
	0.399
	
	T23

	91.8
	89.9
	0.398
	0.398
	10
	T24

	93.5
	89.9
	0.398
	0.398
	10
	T25

	93.8
	89.9
	0.398
	0.398
	10
	T26

	98.9
	89.9
	0.399
	0.398
	10
	T27

	91.8
	89.9
	0.398
	0.398
	10
	T31

	92.5
	89.9
	0.399
	0.398
	10
	T32

	91.7
	89.9
	0.398
	0.398
	10
	T37

	92.0
	89.9
	0.399
	0.398
	10
	T38

	89.8
	89.8
	0.398
	0.398
	
	T39

	89.9
	89.9
	0.398
	0.398
	
	T40

	93.0
	89.9
	0.399
	0.398
	15
	T41

	92.3
	89.8
	0.398
	0.398
	15
	T42

	89.9
	89.9
	0.398
	0.398
	
	T43

	91.5
	89.9
	0.398
	0.398
	10
	T45

	91.6
	89.8
	0.398
	0.398
	10
	T46

	92.3
	89.9
	0.398
	0.398
	10
	T48

	89.9
	89.9
	0.398
	0.398
	
	T49

	89.9
	89.9
	0.398
	0.398
	
	T50

	95.6
	90.0
	0.399
	0.399
	10
	T51

	89.9
	89.9
	0.398
	0.398
	
	T52

	89.8
	89.8
	0.398
	0.398
	
	T55

	89.8
	89.8
	0.398
	0.398
	
	T56

	95.8
	89.8
	0.398
	0.397
	10
	T58

	94.2
	89.9
	0.399
	0.399
	10
	T59

	94.4
	89.9
	0.398
	0.398
	10
	T60

	91.5
	89.8
	0.398
	0.398
	10
	T61

	91.3
	89.9
	0.398
	0.398
	10
	T62

	93.2
	89.9
	0.398
	0.398
	10
	T63

	89.9
	89.9
	0.398
	0.398
	
	T64

	95.1
	89.8
	0.397
	0.397
	10
	T67 

	90.0
	90.0
	0.400
	0.400
	
	T74

	95.2
	90.0
	0.400
	0.399
	10
	T75

	96.1
	89.9
	0.399
	0.399
	10
	T76

	92.4
	89.9
	0.399
	0.399
	10
	T77

	93.1
	89.8
	0.398
	0.398
	10
	T78

	93.2
	89.9
	0.399
	0.398
	10
	T79

	92.8
	89.8
	0.398
	0.398
	10
	T80

	92.8
	89.8
	0.399
	0.398
	10
	T81

	90.0
	90.0
	0.399
	0.399
	
	T82

	89.9
	89.9
	0.399
	0.399
	
	T83

	89.9
	89.9
	0.399
	0.399
	
	T84

	90.0
	90.0
	0.400
	0.400
	
	T85

	89.9
	89.9
	0.399
	0.399
	
	T86

	92.9
	89.9
	0.399
	0.399
	10
	T89

	90.0
	90.0
	0.400
	0.400
	
	T90

	89.9
	89.9
	0.398
	0.398
	
	T96

	92.0
	89.9
	0.398
	0.398
	10
	T101

	93.1
	89.8
	0.398
	0.398
	10
	T102

	94.6
	89.8
	0.397
	0.397
	10
	T103

	92.9
	89.6
	0.396
	0.395
	10
	T104 

	93.2
	89.9
	0.398
	0.398
	10
	T105

	93.1
	89.8
	0.399
	0.398
	10
	T106

	92.0
	89.9
	0.399
	0.398
	10
	T109

	92.0
	89.9
	0.399
	0.398
	10
	T110

	92.0
	89.9
	0.399
	0.398
	10
	T111

	90.0
	90.0
	0.399
	0.399
	
	T112


Table 32: The results of improvement the voltage level in min case.
5.4.2 The swing bus result:
The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	8.418
	3.588
	9.149
	160.1
	92 Lag


Table 33: The swing bus result of improvement the voltage level in min.
5.4.3 Summary of total generation ,loading and demand:

The following table shows the summary of total generation ,loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	8.418
	3.588
	9.149
	92 Lag

	Total Demand
	8.418
	3.588
	9.149
	92 Lag

	Total Motor Load
	6.727
	3.258
	1.693
	90.00 Lag

	Total Static Load
	1.669
	0.288
	1.693
	90.00 Lag

	Apparent Losses
	0.02
	0.043
	
	


Table 34: Summary of generation ,loading of improvement the voltage level in min case .
Note:
After adding the capacitor banks  the losses in the network decrease in small amount and the total current decrease .
· The losses in the original case= 0.021MW, and the swing current= 163.9A.
· The losses after=0.02MW, and the swing current=160.1A.
Appendix H shows the load flow results and the P.F of the buses.

The following figure shows where the capacitor banks installed in the network.
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The following figures show the power flow in main feeders.
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Figure 14: The power flow in main feeders after improvement the voltage level in min.
Chapter 6:
The Post Fault Case.

  The network has two rings , in this case of fault remove the ring and then study the load flow result the voltage of the buses should be  Vn ≤V.
6.1  The Result Of Load Flow:  

The following table shows the voltage of the buses after remove the ring in the network.

	Actual Voltage  after KV  

KV

KV
	Actual Voltage  before KV  


	Rated Voltage KV

KV
	Transformer Number

	0.417
	0.417
	0.4
	T1

	0.417
	0.417
	0.4
	T2

	0.418
	0.418
	0.4
	T3

	0.415
	0.415
	0.4
	T4

	0.419
	0.419
	0.4
	T5

	0.418
	0.418
	0.4
	T6

	0.417
	0.417
	0.4
	T7

	0.418
	0.418
	0.4
	T8

	0.418
	0.418
	0.4 
	T9

	0.417
	0.417
	0.4
	T10 

	0.418
	0.418
	0.4
	T11

	0.417
	0.417
	0.4
	T12

	0.416
	0.416
	0.4
	T13

	0.41
	0.410
	0.4
	T14

	0.417
	0.417
	0.4
	T15

	0.417
	0.416
	0.4
	T16

	0.416
	0.416
	0.4
	T17

	0.418
	0.418
	0.4
	T18 

	0.416
	0.416
	0.4
	T20

	0.417
	0.417
	0.4
	T21

	0.416
	0.416
	0.4
	T22

	0.417
	0.417
	0.4
	T23

	0.415
	0.415
	0.4
	T24 

	0.415
	0.415
	0.4
	T25

	0.415
	0.415
	0.4
	T26

	0.415
	0.415
	0.4
	T27

	0.416
	0.415
	0.4
	T31

	0.417
	0.416
	0.4
	T32

	0.415 
	0.415
	0.4 
	T37 

	0.416
	0.416
	0.4
	T38

	0.415
	0.415
	0.4
	T39

	0.415
	0.416
	0.4
	T40

	0.415
	0.416
	0.4
	T41

	0.415
	0.415
	0.4
	T42

	0.415
	0.416
	0.4
	T43

	0.414
	0.415
	0.4
	T45 

	0.414
	0.415
	0.4
	T46

	0.415
	0.416
	0.4
	T48

	0.415
	0.416
	0.4
	T49

	0.413
	0.413
	0.4
	T50

	0.416
	0.416
	0.4
	T51

	0.411
	0.412
	0.4
	T52 

	0.414
	0.414
	0.4
	T55

	0.415
	0.415
	0.4
	T56

	0.414
	0.414
	0.4
	T58

	0.416
	0.417
	0.4
	T59

	0.415
	0.416
	0.4
	T60

	0.415
	0.415
	0.4
	T61

	0.415
	0.415
	0.4
	T62

	0.415
	0.415
	0.4
	T63

	0.415
	0.415
	0.4
	T64

	0.413
	0.413
	0.4
	T67

	0.419
	0.419
	0.4
	T74

	0.419
	0.419
	0.4
	T75

	0.418
	0.418
	0.4
	T76

	0.417
	0.417
	0.4
	T77

	0.416
	0.416
	0.4
	T78

	0.416
	0.416
	0.4
	T79

	0.416
	0.416
	0.4
	T80

	0.416
	0.416
	0.4
	T81

	0.419
	0.419
	0.4
	T82 

	0.418
	0.418
	0.4
	T83

	0.418
	0.418
	0.4
	T84

	0.419
	0.419
	0.4
	T85

	0.418
	0.418
	0.4
	T86

	0.417
	0.417
	0.4
	T89

	0.419
	0.419
	0.4
	T90

	0.417
	0.416
	0.4
	T96

	0.415
	0.416
	0.4
	T101

	0.414
	0.414
	0.4
	T102

	0.412
	0.412
	0.4
	T103

	0.409
	0.409
	0.4
	T104

	0.414
	0.414
	0.4
	T105  

	0.416
	0.415
	0.4
	T106

	0.416
	0.416
	0.4
	T109 

	0.416
	0.416
	0.4
	T110

	0.416
	0.416
	0.4
	T111

	0.417
	0.418
	0.4
	T112


Table 35: The post fault result.
Note:
Every bus voltage in the range no needs to add more capacitors in this case.

Although the network face worst condition , the voltage still in acceptable range.   

6.2 The swing bus result:
The following table shows the information of swing bus after analysis.

	MW
	MVAR
	MVA
	Amp
	P.F%

	22.37
	9.557
	24.326
	425.6
	92 Lag


Table 36: The swing bus result of post fault case.
6.3  Summary of total generation ,loading and demand:

The following table shows the summary of total generation, loading and demand.

	
	MW
	MVAR
	MVA
	P.F %

	Swing Bus
	22.37
	9.557
	24.326
	92 Lag

	Total Demand
	22.37
	9.557
	24.326
	92 Lag

	Total Motor Load
	17.498
	8.475
	19.442
	90.00 Lag

	Total Static Load
	4.721
	0.772
	4.784
	90.00 Lag

	Apparent Losses
	0.151
	0.310
	
	


Table 37: Summary of generation , loading of post fault case.
Chapter 7:
The Economical Study.

 In this chapter we will study another face of the project which is a very important in any project, it's the economical study to the system.

7.1  Saving in penalties:
· Pmax=22.367MW.
· Pmin=8.5MW.

· Losses before improvement=0.155MW.
· Losses after improvement=0.147MW.

· P.F before improvement=0.896.

· P.F after improvement=0.92.

· Pav=( Pmin+ Pmax)/2=15.4335MW.
· L.F= Pmax/ Pmin=0.7.
· Total energy per year=Pav*8760=135197.46MWH.
· Total cost per year=Total energy*cost(NIS/KWH)
                             = 135197.46*0.5
                             =67598730NIS/year.

· Saving in penalties of P.F= 0.01*(0.92-0.896)*Total cost of energy

                                        = 16223.69NIS/year.

7.2  Saving in losses:
· Average losses before improvement =0.7*155 =108.5 KW.
· Energy of the losses before improvement=108.5*8760=950460 KWH.
· Cost of losses before improvement= 950460*0.5=475230 NIS/year.
· Average losses after  improvement =0.7*147 =102.9 KW.
· Energy of the losses after improvement=102.9*8760=901404 KWH.
· Cost of losses after improvement=901404*0.5=450702 NIS/year.
· Saving in losses= cost of losses before –cost of losses after
                          = 475230-450702=24528 NIS/year.

7.3  Simple Pay Back Period :
· Total fixed capacitor banks using in maximum case=360 KVAR.
· Cost per KVAR= 3JD=15NIS.
· Total regulated capacitor banks using in maximum case=1190 KVAR.
· Cost per KVAR= 15JD=75NIS.
· Total cost of capacitor banks= (75*1190)+(360*15)=94650NIS.
· Total saving=saving in losses +saving in penalties

                        =24528+16223.69=40751.69NIS.
· S.P.B.P=Investment /Saving

            =94650/40751.69= 2.3 years.

Chapter 8:
Low Tension Analysis.
8.1 The loading in the low tension side :
In this chapter the network in low tension will be studied.

Choose two transformers to analysis and know the problems exist in the low tension side.

The first transformer is the Razzee transformer a residential and commercial transformer , it has 3feeders.

The data of the feeders :
· R=0.308Ω/KM.
· X=0.1Ω/KM.

· Lengths of the feeders=515m ,500m ,500m respectively . 
The following table shows the loading of each phases and the loading of neutral.

	
	Loading of Phase 1
	Loading of Phase 2
	Loading of Phase 3
	Loading of neutral 

	Feeder 1
	108A
	97A
	106A
	135A

	Feeder 2
	167A
	172A
	190A
	33A

	Feeder 3
	184A
	160A
	152A
	38A


Table 38 The loading of Razzee transformer.

Note:

As shown above the loads distributed unsymmetrical which cases high neutral current and so high losses in the network as will be shown in the next table.

The following table show the voltage at the end of each feeder and the drop voltage

	
	Voltage KV`
	Voltage Drop %

	Feeder 1
	0.386
	7.7

	Feeder 2
	0.364
	13.2

	Feeder 3
	0.369
	12.1


Table 39: The result of low tension in Razzee transformer.
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Figure 15: The low tension side of Razzee transformer.

The second transformer is the Abu Jehad transformer an industrial transformer, it has 4feeders.

The following table shows the loading of each phases and the loading of neutral.

	
	Loading of Phase 1
	Loading of Phase 2
	Loading of Phase 3
	Loading of neutral 

	Feeder 1
	86A
	113A
	151A
	40A

	Feeder 2
	75A
	118A
	55A
	48A

	Feeder 3
	12A
	9A
	7A
	14A

	Feeder 4
	93A
	75A
	102A
	14A


Table 40: The loading of Abu Jehad transformer.

Note:

As shown above the loads distributed unsymmetrical also in this transformer which cases high neutral current and so high losses in the network as will be shown in the next table.

The following table show the voltage at the end of each feeder and the drop voltage.
	
	Voltage KV`
	Voltage Drop %

	Feeder 1
	0.385
	8.27

	Feeder 2
	0.395
	5.83

	Feeder 3
	0.416
	0.65

	Feeder 4
	0.393
	6.35


Table 41: The result of low tension in Abu Jehad transformer.
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Figure 16: The low tension side of Abu Jehad transformer.

8.2 The problems in low tension side: 
The main problem in  the low level side is the unsymmetrical loads between phases which cases many problems :
1. High neutral current.
2. High drop voltage in feeder which cases low voltage in the consumers.

3. High losses in the network.

     - The losses before adding the low tension side =0.149MW.

     - The losses after adding the low tension side =0.199MW.
Note:
We added only the low tension of two transformers but if we added the low tension side of all transformers the losses will be more.
Chapter 9:
New Connection Point.

9.1 The data about new connection point :
The main problem face Jenin Electrical Network that the power supplied by IEC doesn't enough for  the demand in the city, especially in the summer season.

The future project to solve this problem to make a new connection point with IEC in a village called Jalmah  through an over head transmission line of 22 kV. The max demand is reached approximately (8MW) to cover one third of the total demand. The new connection point acceptable to supply 18 transformers after replace them to 22/0.4 KV.
9.2 The Result Of Load Flow:
The following table shows the comparison between the voltages before and after added the new connection point.
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(KV)
	Transformer Number

	0.399
	0.397
	0.4
	T1

	0.4
	0.397
	0.4
	T2

	0.402
	0.398
	0.4
	T3

	0.399
	0.395
	0.4
	T4

	0.41
	0.399
	0.4
	T5

	0.398
	0.398
	0.4
	T6

	0.399
	0.397
	0.4
	T7

	0.399
	0.398
	0.4
	T8

	0.42
	0.398
	0.4
	T9

	0.42
	0.397
	0.4
	T10

	0.399
	0.397
	0.4
	T11

	0.399
	0.397
	0.4
	T12

	0.4
	0.396
	0.4
	T13

	0.392
	0.389
	0.4
	T14  

	0.398
	0.397
	0.4
	T15

	0.4
	0.397
	0.4
	T16 

	0.399
	0.396
	0.4 
	T17 

	0.43
	0.398
	0.4
	T18

	0.399
	0.396
	0.4
	T20

	0.398
	0.397
	0.4
	T21

	0.399
	0.396
	0.4
	T22 

	0.399
	0.397
	0.4
	T23

	0.4
	0.395
	0.4
	T24

	0.41
	0.395
	0.4
	T25

	0.399
	0.395
	0.4
	T26

	0.399
	0.395
	0.4
	T27

	0.397
	0.395
	0.4
	T31

	0.399
	0.396
	0.4
	T32

	0.42
	0.396
	0.4
	T37

	0.398
	0.396
	0.4
	T38

	0.4
	0.395
	0.4
	T39

	0.398
	0.396
	0.4
	T40

	0.399
	0.396
	0.4
	T41

	0.401
	0.395
	0.4
	T42

	0.397
	0.395
	0.4
	T43

	0.399
	0.395

0.395
	0.4
	T45

	0.4
	0.395
	0.4
	T46 

	0.41
	0.396
	0.4
	T48

	0.399
	0.395
	0.4
	T49

	0.399
	0.393
	0.4
	T50

	0.4
	0.396
	0.4
	T51 

	0.399
	0.392
	0.4
	T52

	0.398
	0.395
	0.4
	T55

	0.399
	0.395
	 0.4
	T56

	0.397
	0.393
	0.4
	T58

	0.41
	0.397
	0.4
	T59 

	0.399
	0.395
	0.4
	T60

	0.4
	0.395
	0.4
	T61

	0.399
	0.395
	0.4
	T62

	0.397
	0.394
	0.4
	T63

	0.4
	0.395
	0.4
	T64

	0.398
	0.392
	0.4
	T67

	0.43
	0.399
	0.4
	T74 

	0.42
	0.399
	0.4
	T75

	0.399
	0.398
	0.4
	T76

	0.398
	0.397
	0.4
	T77

	0.398
	0.396
	0.4
	T78

	0.398
	0.396
	0.4
	T79

	0.399
	0.396
	0.4
	T80

	0.4
	0.396
	0.4
	T81

	0.42
	0.399
	0.4
	T82

	0.41
	0.398
	0.4
	T83

	0.42
	0.398
	0.4
	T84

	0.4
	0.399
	0.4
	T85

	0.42
	0.398
	0.4
	T86

	0.399
	0.396
	0.4
	T89

	0.4
	0.399
	0.4
	T90

	0.41
	0.396
	0.4
	T96

	0.399
	0.395
	0.4
	T101

	0.390
	0.394
	0.4
	T102

	0.4
	0.391
	0.4
	T103

	0.395
	0.388
	0.4
	T104

	0.398
	0.394
	0.4
	T105

	0.4
	0.395
	0.4
	T106

	0.399
	0.396
	0.4
	T109

	0.4
	0.396
	0.4
	T110 

	0.42
	0.396
	0.4
	T111 

	0.399
	0.398
	0.4
	T112  


Table 42: The comparisons between one and two connection point.
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