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 Much of the electricity needed by people in all countries, and production centers such 

as steam, hydro and nuclear generation. The center has three alternatives turbine and 

voltage that is produced by generators, should be affordable to the extent that the 

transmission is high. Sometimes several production centers are linked by a network of 
electric energy required to consistently deliver the amounts in various cities and 

regions. Generally, the family and the electric power transmission and distribution, 

transformers and main members are the pillars and they are less important than 
transmission or generation of power. Fortunately, because of the dynamic means at 

least make them less vulnerable to the problems faced. Of course, this does not mean 

that they cannot be neglected due to the protection and maintenance of appliances. In 
this paper, first, a brief theoretical definitions of the types of transformers is expressed, 

the role of transformers in power generation and distribution network and finally, a 

description of the service and repair of transformers are presented. 
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INTRODUCTION 

 

Theories and definitions of Transformers: 

 Transformers are called for in a simple language and prototype device consists of two sets of primary and 

secondary windings square and surrounding magnetic sheets of iron core transformers. 

 Transformers are called for in a simple language and prototype device consists of two sets of primary and 

secondary windings and magnetic square around the sheets of iron core transformers. Transformers work on 

electric power transmission system with a given current and voltage to system voltage and current with the 

other. In other words transformer device pass with a static pressure in a magnetic field and electric current 

between two or more coils with the same frequency and same size. 

 Most electric power networks are designed and implemented in three phases. Because the transmission and 

distribution of electrical energy in the form of three-phase economically more advantageous and has a higher 

efficiency, Some networks where energy is transferred to the long-distance, estimated direct current 

transmission, and hence more appropriate in such cases is dc transmission. But often, transmission and 

distribution, phase and frequency are 50 or 60 Hz. One of the advantages of alternating current transmission, it 

is possible to use a transformer to convert the voltage. In power networks, electrical energy is a big place. If this 

energy is transferred to a relatively low voltage, it is natural that the current in the wire must be very large. The 

second cause is the large energy losses in the conductors. We know that the power dissipated in the conductors 

is directly related to the square of the current. The lower the losses would be less in line the cross sectional area 

of the conductor becomes smaller. But if we want to transfer a given amount of energy flow is small, instead, 

the voltage should be large. Transformers are here increase the voltage to the desired value. Obviously, the high 

voltage must take place by the transformer to be lowered as desired. Since the transmission and distribution 

networks, large power is transmitted to the three-phase system, the transformers are required to have high power 

and three phase. In some countries, such as America to convert the three-phase voltage networks Tuesday phase 

transformer used. In most countries, the use of three-phase transformer Prefer. The text of the technical and 

economic differences Tuesday transformer single phase to three phase process. 
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Types of Transformers: 

 Manufacturers and standards in different countries each way divided transformers and they have proposed 

definitions for grading. Some Trans acknowledged on different occasions and the operation, like Transformers 

transmissions, auto Trans or strengthening Transformers apart from a group of Trans instrument of transformers 

(Trans current and voltage), and refer to the power of transformer so they know the electric pressure power of 

transformer generated on the secondary side. This division operates a range in which on one side and small 

transformers low voltage portable hand lamps and the like are useful for and the other consisting of 

Transformers is too big for voltage conversion and transmission lines is the generator output voltage. In between 

these two sizes (medium) Transformers distribution or transmission institutions located in the electrical and 

Transformers have become standard voltages. . Most transformers are designed for nuclear or parietal. At the 

core of each of the windings included half and half coil winding LV and HV each located on a nuclear arms. In 

the parietal, wires Nuts have a complex core Half-metallic magnetic circuit from one side and another half of the 

core is closed. In most cases, the parietal to the output voltage and large, High voltage output is used for small 

nuclear type (three-phase or single phase). . Power Transformers and power as the main power transformers and 

autotransformers distribution transformers, power transformers are usually three-phase, but sometimes it may be 

high due to the size and weight and high powers Transportation problem of three-phase transformer used. 

Transformers industries such as welding, Transformers Transformer for launch and traction systems and absorb 

the applied electric railways and trains. Transformers for testing, measuring, protect and other electrical 

applications. 

 

Comparing the three-phase and single-phase transformers: 

 In many countries of the world, single-phase transformers are used in the distribution system, such as 

America, Canada, and Mexico. The primary side of the transformer is connected between line and ground, and 

the second is a three-phase three-wire with two different voltage levels. Single-phase load is divided between 

the two circuits, great time both are used together. In Europe, countries such as Sweden and Germany and Asian 

countries such as India and there is a phase of the transformer. In Australia, India, Canada, and around the time 

of the wire, single-phase with neutral wire is connected to the system. 

 In many remote areas of the country to reduce the cost of single-phase transformers instead of a three-phase 

transformer is used and to reduce costs at the same time the trans-three is expensive and they can also meet the 

needs of these areas. However, the reliability of the system for single phase transformers, three phase 

transformer is higher than has lower losses and voltage profile is better than a three-phase transformer. 

 In total three-phase transformer benefits than single-phase transformer in the following cases: 

• Lower prices 

• Less weight 

• Smaller 

• Less space 

• Less time for transport, connection and setup 

• Higher power transfer 

• Higher efficiency 

 And disadvantages of single-phase, three-phase transformer 

• Costs for the standby unit (standby) 

• Higher costs and more trouble Repairs 

• In case of damage to the transformer under load causing the extinction of all time on the transformer. 

 Single phase transformers, three-phase networks: 

 In many old industrial installations of single-phase transformer is used three-phase distribution transformers 

were used as transformer oil. Each single-phase transformer core sheets and sort LU or I are in the form of 

sheets such that for each column of rectangular, square or stair achieved. 

 

 
 

 Three-phase voltage can be converted by three transformers single phase. The primary and secondary 

windings of the transformer may be a star or triangle are connected to the network. The three cases may occur. 
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Primary and secondary windings are star-connected, primary and secondary windings are connected to the 

triangle, or a coil has a star connection and the other is a triangle connection. The figure below shows the types 

of connections. 

 Single-phase, three-phase transformers may be used if the system has the advantage that for example, if one 

of the transformers can be damaged, first, the transformer can be healthy and nutritious part of the consumer and 

secondly, just need to repair or replace a transformer single phase. However, if a three-phase transformer is 

used, in case of damage to the windings of a transformer phase is removed from the network. In this case, 

consumers will be totally without power the transformer is more costly repair. Because of the three-phase 

transformer winding when damaged, first, there is the possibility of damage to the other coil, second, when a 

repair is needed to open the transformer. The repair cost will be greater. In areas where three-phase voltage 

transformers are used to convert single phase, usually from four to one in reserve transformer is used. In this 

case, when a transformer is removed from the network due to damage, transformers immediately fills fourth 

place. 

 Three-phase transformer, has the potential to be just that if need be (e.g., failure or loss of part of the 

transformer and the transformer to supply the load) as shown below to be connected to V, so V is said to be 

connected to the transformer. 

 

 
 

 As the figure shows that the transformer has two primary windings and secondary winding. One of the 

primary and secondary windings are connected to each other and along with the other two phases are connected. 

The phase difference between the voltages of the output transformer like ◦120Ast input phase difference. The 

three-wire three-phase transformers in the network can be used. The output transformer with a three-wire 

connection to the network V three-phase current is sent. In such wires cannot be null. If the transformer is 

connected by connecting V to the consumer, the following times are asymmetric. In connection V be two 

transformer constructions phase in conclusion should be drawn that it will be larger. For example, if the output 

profile with a transformer connection V, 10 mA current and potential difference of 400 V, so the power output is 

given by: 

S=  = 6930VA 

 On the other hand, because of the coil current of 10 amperes, 400 volts passes and the voltage across it, the 

construction of each phase of the transformer is equal to: 

S1 = U * I = 400 * 10 = 4000VA 

 The sum of the two-phase transformer is equal to 8000VA. It is not economical because each winding of 

the transformer by connecting V √3 times less than its nominal power under go. That is why it is used in special 

cases, and low power. 

 

Calculation of costs: 

 The general rule is that the production and distribution of three-phase system is more economical than 

single system. As discussed above can be used to generate three-phase to the use of single phase and three phase 

transformer or a single-phase transformer bank said Tuesday that each has their own property. For example, 

about 15% less than the cost of a three-phase transformer of a three phase transformer is other items mentioned 

above, we such as transport and the volume occupied. The only advantage of the single-phase transformer as 

mentioned take advantage of the delta. 

 For economic analysis requires a set of data that need to be known life cycle costs, All these formulas and 

the following will be considered in order to examine economically. 

 In the meantime have the "time value of money," it is allegedly said that the money received today is worth 

more than the sum of money received in the future because there's money to exploit today. In practice, some 

simplification can be done. Suppose a transformer during work hours a year in 8760, a year of the transformer 

energy losses can be estimated by the formula: 

Eloss = [PO + PK * ( )
2
]*8760 (1) 

 Eloss is the amount of annual energy losses per kWh; PO is the losses from idle mode in kW and PK 

mortality in pregnancy and I is the current in amperes unit. It needs to calculate the toll fees when buying prices 
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their capital. One of the things that we have to know the total cost TCCloss loss that comes with the following 

formula: 

TCCloss = Eloss * [ ] * CkWh            (2) 

 CkWh is the average cost per year; i is the average interest rate; n is the life of the transformer. It is 

important to note that, for low interest rates, leading to a doubling of the cost of doubling the losses. After 

considering the purchase price and all costs and expenses of loss can be calculated as follows: 

 TOC = PP + TCCloss 

 PP is the purchase cost of the transformer. 

 In the paper [3] of the current study we have examined whether the need for power in a two-phase region is 

better to use a single-phase transformer or three-phase transformers. 

 The total cost of the transformer can be calculated as follows: 

 PP: 1903 and the purchase price of a three-phase transformer 800 is a single-phase transformer. 

 n: transformer useful life of 25 years is assumed. 

 CKWh: 0.0248 price per kWh 

 Below you can see a table that summarizes the information is calculated for single and three phase 

transformers. 

 

 
 

Fig. 1: The voltage profile. 

 
Table 1: Summary of cost of the transformer 

 
 

 Given the difference in length, type and cable the transmission line will calculate the total cost of such the 

total price for a three-phase cable and 7972.716 4492.5 for single phase system will cost about 43 percent less. 

 At the cost of insulation, the three-phase system, the total cost will be 13,415 to 12,969 for single phase 

transformer. 

 The annual average value in this article is intended to 413MW Peak power value will be 736MW. The 

annual average power and peak power with P-peak with P-average show. Load factor (FLD) is a new definition 

of annual average power and peak power is said to be Course is designed for peak power it happens and it can 

be obtained by the following formula: 

FLD = = 0.56076              (4) 

 Dissipation factor (FLS) is another factor that can be lost over a specific time period or peak maximum 

power dissipation is said to be located. The ratio is between the load factor (for loads with high load factor) and 

the square of the load factor (for loads with low load factor). The loss factor can be estimated in the following 

two statements: 

FLS = 0.3FLD + 0.7FLD
2
              (5) 

FLS = 0.16FLD + 0.84FLD
2
              (6) 

 Using equation 6, we found that: 

FLS = 0.16(0.56076) + 0.84(0.56076)
2
= 0.354 

Average losses = FLS * Peak losses             (7) 

 = 0.354 * 0.866 kW = 0.30665 kW 
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Annual energy losses = Average losses * 8760           (8) 

 = 0.30665 kW * 8760 = 2686.25 kW 

Cost of energy losses = Annual energy loss * Tarrif           (9) 

 = 2686.25 * 0.0248 = 66.62  

 Present value factor (PWF) to calculate the cost of losses in the current day and can be calculated as 

follows: 

PWF = (1+i)
n
-1/i*(1+i)

n
            (10) 

PWF =(1+ 0.075)
25

 – 1/ 0.0755*( 1 + 0.075)
25

 = 11.1469 

The cost of wasted energy in 25 years will be equal to: 

66.62* 11.1469 = 742.2559 

 The operations and calculations must be performed for each transformer and the final amount and the total 

cost of wasted energy in a single phase transformer will be equal to 326.325. 

 So the total cost payable (TOC) for lines and cables to the initial cost and the cost will be casualties. Total 

fees payable to the system in Table 2. 

 
Table 2: Summary of fees payable for single and three phase systems. 

 
 

 You can see from the above table that the total cost is payable at the rate of 17.5% fewer single-phase 

transformer is a three-phase transformer. In addition, better voltage profile and fewer deaths the single-phase 

transformers can be seen. Without a doubt, we can reduce costs and improve system design. For example, if the 

distance between the bars to manage costs decrease. (Of course, this reduces the cost for single phase system 

will be more workable.) 

 

System voltage profile: 

 Figure 2 shows the comparison of the three-phase and single phase transformer voltage profile made. It is 

clear that the transformer voltage is decreased due to increased distance. The three-phase transformer voltage 

drop is greater than the single phase transformer. In addition, in some parts of the three-phase transformer has a 

voltage drop below acceptable limits. 

 

 
 

Fig. 2: The voltage profile in the system. 

 

 According to the article and that the two regions were analyzed for the distribution system simulation, the 

cost for both single-phase and single-phase transformer is less expensive. In addition, the voltage profile in the 

single-phase transformers, three phase transformers have been better the stability of the single-phase system 

with a higher degree of sustainability in three phases. 

 To conduct an economic analysis on the transformer, the transformer was essential that the lifetime cost of 

the acquisition and the total losses are calculated. A method for calculating the total cost payable by the 

transformer efficiency compared with other offers. And electrical power distribution companies often use this 

method to decide on the purchase of transformers. 

 

 



64                                Sayyed Mohammad Amin MousaviSadat and Sayyed Mohsen Farjanian, 2015 

Advances in Natural and Applied Sciences, 9(3) March 2015, Pages: 59-64 

 

Conclusion: 

 Note that in this paper, a single and a three-phase system to power a single case was discussed and if the 

values for single phase power supply into a three-phase assay three-phase system is more economically feasible. 

As mentioned before the three-phase transformer has advantages compared to three single phase transformers 

the initial cost is lower and... But do not take advantage of the availability of single phase transformer is being 

V-V easily passed, because this feature makes our system does not shut down completely for a minor repair and 

to provide at least 57% of the required time and even with the insertion of a single trans-General once again be 

provided. It is clear that cost a lot less than the cost of a transformer, three phase transformer single reservation 

is booked. In general, both systems have their own advantages and disadvantages due to its geographical 

location, the importance of silence, the initial cost, total fixed costs and the use of a transformer, three phase 

transformer and/or three single-phase transformers, both with regard to the selection. 
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