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OBJECTIVES 
 

After finishing this experiment the student should be able to 

1. construct various type of connection for a three phase transformer. 

2. determine the phase shift of a transformer using experiment and calculation. 

3. categorize the transformers into groups. 

 

 
 

THEORY 
   

Phase shift is one of the important characteristic of a three phase transformer. It shows the phase 

difference between the secondary line voltage and the primary line voltage. The value of phase shift 

depends on the three phase connection of the primary and secondary windings of a transformer. 

There are four value of phase shift which categorized a transformer into four groups ie; group 1 : 0 

phase shift, group 2 : 180 phase shift,  group 3 : -30 phase shift, and group 4 : 30 phase shift.   

The transformer used in this experiment is a core type three armed core three phase transformer. The 

rated single phase primary voltage Vph1 is 415 V. The secondary side consist of two winding per 

phase which can be connected in series to gain 440 V secondary phase voltage, Vph2. The transformer 

uses the voltage value as polarity notation. For example the terminal with 0 V at each winding in a 

single phase transformer, will have the same polarity. The two windings at the secondary side allow 

the secondary winding to be connected into zig-zag connection. 

 
 

APPARATUS 
 

1. A three phase transformer. 

2. A three phase variac. 

3. A phase meter. 

4. Four units ac volt meter. 
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PROCEDURE 
 

1. Connect the three phase supply through a three phase variac to the primary winding of a three 

phase transformer. This is shown in Figure 1. 
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Figure 1 

2. Make various connection of three phase transformer according to Figure 2(i – viii).  

3. For every connection, make measurement of line voltage and phase voltage of primary and 

secondary winding. Also connect the phase meter to measure the phase shift of 3-phase 

transformer. Refer to Figure 3. 

4. Switch on the supply and increase the variac until the phase voltage of the primary winding 

reach 415 V. Take all the volt meter and phasor meter readings and write in Table 1 in the 

experiment  report sheet. 
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Figure 2(i) 
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Figure 2 (ii) 
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Figure 2 (iii) 

A
2

A
1

B
2

B
1

C
2

C
1

c
1

c
2

b
2

b
1

a
2

a
1 a

b

c

A

B

C

N

 

Figure 2(iv) 
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Figure 2 (v) 
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Figure 2 (vi) 
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Figure 2 (vii) 
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Figure 2 (viii) 
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Figure 3 

 

SAFETY PRECAUTIONS : PLEASE TAKE NOTE 

1. DO NOT switch on the supply before your connection is check by the supervisor. 

2. MAKE SURE the variac is set to zero (0) before you switch on the supply voltage. 

3. DO NOT exceed the maximum voltage rating of the transformer. 

4. DO NOT change the connection or rearrange the circuit while the main switch is ON. 

5.  To disconnect the supply, decrease the variac to ZERO (0), then switch off the main switch. 
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REPORT SHEET  

EXPERIMENT 1: THREE PHASE TRANSFORMER 
 

Group members 1. 

2. 

3. 

4. 

5. 

Lecturer : 

Date : 
 

No. PLO CLO Student Marks Marks 

1 PLO1 CLO6  40 

2 PLO2 CLO6  50 

3 PLO8 CLO6  10 

Total Marks  /100 
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Connection Primary phase 

voltage,  

Vph1 

Primary line 

voltage,  

VL1 

Secondary 

phase voltage, 

Vph2 

Secondary 

line voltage, 

VL1 

 

Phase shift 

 

Figure 2(i) 
     

Figure 2(ii) 
     

Figure 2(iii) 
     

Figure 2(iv) 
     

Figure 2(v) 
     

Figure 2(vi) 
     

Figure 2(vii) 
     

Figure 2(viii) 
     

 

Table 1 

PLO1 CLO6 
……… 

/10m 
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Answer the following questions. 

 

Q1. From the experiment categorized every connection in Figure 2 (i-viii) into groups. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

PLO1 CLO6 
……… 

/8m 

 

 

Q2. Can the three phase transformer in Figure 2(iii) be connected in parallel with the three 

phase transformer in Figure 2(v). Explain the reason of your answer. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

 

PLO1 CLO6 
……… 

/4m 
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Q3.  Pair the transformer connections that can be paralleled together. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………………………………………………………………………………… 

PLO1 CLO6 
……… 

/8m 

 

 

Q4. Calculate the phase shift of every connection in Figure 2 (i-viii). 

 (you may answer separately and attached to this report) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

PLO1 CLO6 
……… 

/20m 

 

 

Q5. Write the conclusion for your experiment. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

PLO1 CLO6 
……… 

/10m 

 


