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Principle of operation of single-

phase transformer
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Example 1

Single-phase transformer has primary voltage under no-

load VP0 =3000 V and  secondary voltage VS0 =400 V. 

Primary winding has 1300 turns, cross-section of its core is

S=80 cm2, frequency 50 Hz. Calculate:

a) Magnetic flux density in the transformer core

b) Transformer ratio 

c) Number of secondary winding turns

Assignment
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Example 1

Solution

Ad a) The voltage under no-load is at the real transformer

very closed to the induced one, in the case of the ideal one

are the same:

VP0 VindP

VindP

NP

NP NP
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Example 1

Solution

VindP

VindS

VindP

VindPVindS

VindSNP

NS

NS NP
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Single-phase transformer of the nominal power Sn =3 kVA, 

nominal primary voltage VPn =1000 V, nominal secondary 

voltage VSn =230 V, frequency 50 Hz, has number of primary 

turns NP =700 and cross-section of its core S=46 cm2. 

Calculate ratio, number of secondary winding turns, 

magnetic flux density in the transformer core and currents 

in the primary and secondary. Transformer losses are 

neglected (=ideal transformer). 

Example 2

Assignment
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Example 2

Solution

Ratio:
VPn

VSn
Number of secondary winding turns:

VPn

VSn

NPNP

NS

NS

Magnetic flux density in core:
VPn

NP
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Example 2

Solution

Current in the primary:

VPn IPn IPn
VPn

Current in the secondary:

VSn ISn ISn VSn
SSn

SSn

SPn

SPn

SPn



How large magnetic flux ϕm is in the magnetic core with the 

cross-section of S=15 cm2 at magnetic flux density     

Bm=1,1 T? How large voltage will be induced into one turn of 

the secondary winding and how many turns it must have to 

get the ratio of 230/50 V? Transformer losses are neglected 

(=ideal transformer). 
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Example 3

Assignment
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Example 3

Solution

Magnetic flux in core:

Induced voltage into one turn:

VindS1 VS1

Number of secondary winding turns:

VS NS NSVS1 NS

VS

VS1
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Three-phase transformer in the connection Yy0 has these 

parameters:

• nominal power Sn =630 kVA

• nominal primary voltage Vpn =3000 V

• nominal secondary voltage Vsn =525 V

Calculate nominal currents and impedances in the primary a 

and secondary windings. Losses are neglected. 

Example 4

Assignment



Connection Yy0
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Example 4
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Example 4

Solution

Nominal current in the primary:

VPN

SPN

Nominal current in the secondary:

IPN

ISN

SSN

VSN

Nominal impedance in the primary:

ZPN

VPfN

IPfN

VPN

IPN

Nominal impedance in the secondary:

ZSN
VSfN

ISfN

VSN

ISN
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Three-phase transformer in the connection Yy0 has these 

parameters:

• nominal power Sn =1000 kVA

• nominal primary voltage Vpn =35 kV

• ratio K =5,56 

• number of primary winding turns NP =1600

• percentage current under no-load i0 =5,5 % 

• percentage impedance zPU =5,5 % 

Calculate number of turns and nominal voltage of

secondary winding, current under no-load and short-circuit

voltage. Losses are neglected. 

Example 5

Assignment



TRANSFORMERS
Example 5

Solution

Number of secondary winding turns:

Nominal voltage in the secondary:

NP

NS

NS
NP

VSN

VPN

Current under no-load :
IP0

IPN

IP0
IPN

Nominal current in the primary:

IPN

SPN

VPN
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Short-circuit voltage:

zPU

VPK

VPN

VPK

zPU VPN

Example 5

Solution


