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Chapter Polyphase
(Introduction) :

•

•
•

•

2 — 2 

90º 
200

V = 200 × 2
3- — 3 3

120º 
230 

= 200 × 3

(a) Single phase (b) Two phase (c) Three phase
(Advantages of

Poly-Phase Electric System) :
1.

2.

3.

2

3
4.

(Synchronize)
5. (Transmission)

6.

7.

8.
(High) 

(Phase Voltage)

V
(Phase Current)

Iph

(Line Voltage)

VL 
(Line Current)

IL 

(Balanced Load)

(Unbalanced Load)

(Phase Power)

(Total Power)

(Advantage of Three phase over One & Two Phase)
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(a)

(b) (it is
pulsating) (Constant
nature)

(c)

(d)

(e)
(efficiency)

(f) (syncronize)

1. A.C.

2.

3.

(Self Start)
4.

(pulsating)
5.

6. (Fault)
(Fault)

7.
hp) 

8.

9.

10.

(Star Connection)
120º 

3 

(Delta Connection)

= 3
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= 

= 3  VVLILcos
= 

= 3

1.

3

VL = ph3 V . VL = Vph

2.

3
IL = Iph

IL = 3 Iph

3.

4.

5.

(Phase Sequence Meter) :
•

(Phase Sequence)

• RYB 
• 3-
• Rotating Disc

• Disc Rotate 
Phase Sequence 

(Harmonic Frequency) :
•

•

• (Fundamental)
(Harmonic)
(Non-sinusoidal) (distorted)

•
(1) (Frequency)
(2) (Maximum
value of Component)
(3) (Relative Phase)

(Effect of harmonic) :
•

•

•

(Effect of
Harmonics on Resonance)—

•

•
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•

•
(magnified)

• 3- RYB (R-Red, Y-yellow,
B-Blue)

•
• 3- 120º 

• Iph = IL VL = ph3 V Vph =

3
VL

• Vph = VL IL = ph3 I

IL
ph 3I 

• 3-Supply 

• AC 

• 3-


• 3-

• 3- (Self Starting)
1-

• 3-

• 3-
(Frequency) 120º 

• (Alternator) 90º

• 2-
360/n 

[ISRO-2019]

 [UPPCL-2019]

[UPPCL-2019]

[LMRC-2018]

[UPPCL-2019]

[ISRO-2019]
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1
3

3

[LMRC-2018]

1
3

3

[UPPCL-2019]

[ALP/Tech- 2019]

[DMRC-2018]

3

3

[ALP/Tech- 2019]

3

3

[UPPCL-2019]



[UPPCL-2019]

[ISRO-2019]

[LMRC-2018]

3

[LMRC-2018]
   

 2
1 2w w 

1

2

w
w

[UPPCL-2019]

[Bihar Ter-2- 2019]
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[ISRO-2019]

[DMRC-2018]

[ISRO-2019]

[UPPCL-2019]

[DMRC-2018]

[LMRC-2018]

[UPPCL-2019]

3  

3 

[ISRO-2019]

3

[NMRC- 2019]

[UPPCL-2019]

[ALP/Tech- 2019]

[Bihar Ter-2- 2019]

[DMRC-2018]

[ISRO-2019]

[UPPCL-2018]

[ALP/Tech- 2019]

[DMRC-2018]
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[LMRC-2018]

[UPPCL-2019]

3
1
3

[ISRO-2019]

[NMRC- 2019]

  

[LMRC-2018]
  

  

  

  

[UPPCL-2019]

[Bihar Ter-2- 2019]

[DMRC-2018]

[ISRO-2019]

   

   

  

[UPPCL-2019]
  

  

  

  

[ALP/Tech- 2019]

[DMRC-2018]

[LMRC-2018]

[UPPCL-2019]

[ISRO-2019]

[NMRC- 2018]
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[LMRC-2018]

[UPPCL-2019]

[ALP/Tech- 2019]

[Bihar Ter-2- 2019]

3
LV

3 LV

3
LV

[DMRC-2018]

[ISRO-2019]

[UPPCL-2019]

[ALP/Tech- 2019]

[DMRC-2018]

[LMRC-2018]

[UPPCL-2019]

[ISRO-2019]

3  

3  

[NMRC-2018]
 3 

 3 

[LMRC-2018]

[UPPCL-2019]

12W



[ALP/Tech- 2019]


2 1

1 2

3.( – )
( )

W W
W W 

1 2

1 2( )
W W

W W





1 2

1 2

( )
3( – )
W W

W W



1 2

1 2

3( )
( – )

W W
W W


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[Bihar Ter-2- 2019]

3 380V

3 127V

2 310V

[DMRC-2018]

[ISRO-2019]

[UPPCL-2019]

[DMRC-2018]

[ALP/Tech- 2019]

[LMRC-2018]

[UPPCL-2019]

3. PE

3. pE
1

3. pE

[ISRO-2019]

3
AMP

3. pE

[DMRC-2018]

[LMRC-2018]
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[UPPCL-2019]

[ALP/Tech- 2019]

3
phV

3 phV 3 L phV V

[ISRO-2019]

3L PhI I

3
ph

L
I

I  3 L phI I

[UPPCL- 2018]

3
ph

L
V

V

3L phV V 3 L phV V

[DMRC-2018]

3 phI

3
ph

L
I

I  3 L phI I

[LMRC-2018]

3 sinL LV I  3 cosL LV I 

3 sinL LV I  3 cosphVphI 

[UPPCL-2019]



[ISRO- 2019]

10 3 .amp

10
.

3
amp

[NMRC-2018]

100 3 100 2

100
3

[NARC- 2017]

1
3

3

[UPPCL-2019]

3 cos .VI 

[ALP/Tech- 2019]

[Bihar-Ter-2018]

[DMRC-2018]

1
2

2

3
[UPPCL-2019]
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[LMRC-2018]

3 cosL LV L  3 cosP PV L 

3 cosL LV L  3 cosL LV L 

[DMRC-2018]

ANSWERS
1. (C) 2. (B) 3. (D) 4. (D) 5. (C)
6. (C) 7. (D) 8. (D) 9. (C) 10. (C)

11. (A) 12. (A) 13. (B) 14. (D) 15. (A)
16. (A) 17. (A) 18. (A) 19. (A) 20. (A)
21. (A) 22. (A) 23. (A) 24. (A) 25. (A)
26. (A) 27. (A) 28. (A) 29. (A) 30. (A)
31. (A) 32. (A) 33. (A) 34. (A) 35. (A)
36. (A) 37. (A) 38. (A) 39. (A) 40. (A)
41. (A) 42. (A) 43. (A) 44. (A) 45. (A)
46. (A) 47. (A) 48. (A) 49. (A) 50. (A)
51. (A) 52. (A) 53. (A) 54. (A) 55. (A)
56. (A) 57. (A) 58. (A) 59. (A) 60. (A)
61. (A) 62. (A) 63. (A) 64. (A) 65. (A)
66. (A) 67. (A) 68. (A) 69. (A) 70. (A)
71. (A) 72. (A) 73. (A) 74. (A) 75. (A)
76. (A) 77. (A) 78. (A) 79. (A) 80. (A)
81. (A) 82. (A) 83. (A) 84. (A) 85. (A)
86. (A) 87. (A) 88. (A) 89. (A) 90. (A)
91. (A) 92. (A) 93. (A) 94. (A) 95. (A)
96. (A) 97. (A) 98. (A) 99. (A) 100. (A)
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(Introduction) :
•

•

•

•

• A.C. 

D.C. 

•

• (Rotating part)

Transformer (Friction loss)

Eddy current loss 

Hysteresis loss

96% 99% 

• Transformer Winding high voltage 

connected high voltage (HV) winding 

Low voltage connected Low voltage
(LV) winding 

• Transformer Power factor lagging

•

• A.C 

(Types of Transformer)

(Parts of Transformer)
(Principle)

(On the Basis of

• (Step-Up Transformer)

•

•

•

Chapter Transformer
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• (Step-Down Transformer)

•

•
• 22, 33, 66, 110, 132, 220 440 kV

(Construction)

1. (Primary Winding)

2. (Secondary Winding)

3. (Core)
(Eddy)

0.35 mm. 0.5 mm 

(Berry Types Transformer)—

(Conservator) :
• (oil tank)

•

•
•

• (Expansion Tank)

•

• (winding)
20ºC 95ºC 

•
•
•

•

•

• (CaCl2)
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(Moisture)
•

•
(Violet)

• (Pink)

• 150 200ºC 

(Bushing) :

•
•

•
• HV 
• LV 

(Buchholz Relay) :
• 500 KVA 

•

•

•

•

•

•
(Explosion Vent) :

•
• (Pressure Release Value)

•

(Transformer Oil) :

•

ToppersNotes / 98282-86-909 14



•
• Mineral Oil 

(Synthetic Oil)
•

silicon hydrocarbon 

• 30 KV 

(i)
(ii)
(iii) (Inflammable)
(iv)
(v)
(vi) Viscosity 
(vii) 30 KV 
(viii) 140ºC 

(Output)
(a) (Auto Transformer) :
•
•

•

step-down

•
step-up

• (Self-inductance)

•
 Stablizer 
 Regulator 
 /AC feeder 
 Induction Starter 
 Automobile 
 Electronic 
Transformer 
(i) Power Transformer T/F)
(ii) Distribution Transformer T/F

(i) (Power Transformer) :

• Power transformer (efficiency)
Full load 

• Full load (more then 75%)

• Transformer (Iron loss)
(Copper loss) 1 : 1 
Transformer Iron loss = Copper loss 

• Transformer winding Connection delta-
delta () 

• Transformer 3-, 3-wire, connection
• Transformer rating 500 kVA 

• transformer 
leakage reactance transformer 

Full load power transformer
efficiency 95 98% or 99% 

Note : Transformer rating kVA 
(Distribution Transformer) :

• 500 kVA rating Transformer 
Transformer 

• Transformer Step Down Transformer 
all day 24 

Transformer load 
• (efficiency) 50% 
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• Full load Transformer 
• Transformer 
• Transformer Copper

Loss ratio 1 : 2 
(Cohnnection of 3-

Transformer) :
(i) (Connection of Y-

Y Transformer)—

•
(Zero Displacement) (Zero degree)

• Neutral Point 

• Third Harmonics Wave 

•

(ii) (Delta-delta connection)—

• (Zero
Degree)

•

•

•
(Third Hormonics Wave)

•
• = VL

( VVP = VL
= VL × K

= VL × K
(Star-delta connection) :

• (30º)

•

•

•

(Installed)
• = VL

= LV / 3

= LV / 3 K
(Delta Star connection) :

•

•

•

•

• 3-
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• = VL
( VVP = VL

= VL × K

= 3  × VVL × K
Instrument Transformer :

(i) (Current Transformer of CT) :
•

5A 

• step-up 

• CT 1 5 
• CT VA (Volt Ampere)

• CT secpndary short ckt 

•

(ii) (Potential Transformer of
PT) :

•

• step-down 

• PT load VA 
(Cooling of

Trandformers) :
•

•

•
1.
2.
3.
4.

• 5 KVA 

•

•

(Oil
Immeresed Water Cooling) : 2MVA 

(Air Blast Colling) :—

Transformer 
1. (Iron Loss) :
•
• load load 

No load loss 
•
•
•
(a) (Eddy Current Loss) :
• Eddy Current Loss 

2 2 2
eW = Bm .f .t

ToppersNotes / 98282-86-909 17



We
Bm = 
f = 
t = 

•

(b) (Hysteresis loss) :
•

• A.C. 

•

1.6
hW = n.Bm .f.v

Wh = 
 = 
Bm = 

f = 
v =

• (Ambient
temperature)

• CRGOS (Gold Rolle
Grain Oriented Silicon Steel)

2. (Copper Loss) :
•
• load 
•

2 2
e p p s sW = I R + I . R

We = 
Ip = 
Rp =
Is =  
Rs =

1.

2.

3.

4.

5.

1.

(UPPCL Electrician TG-2 Trainee 16.10.2016, Re-
Exam)
(A) (B)
(C) (D)

2. × 100
( VNL = ) VFL = 

(ISRO Electronics Mechanic 2016)
(A) (VNL -VFL)VFL (B) (VNL -VFL)/VNL
(C) VNL -VFL (D) VNL -/VFL

3.

(UPPCL -2016, TG2 Exam  Date: 26-06-2016)
(A)
(B)
(C)
(D)

4.

(UPPCL -2016, TG2 Exam  Date: 26-06-2016)
(A) (B)
(C) (D)

5.

(UPPCL -2016, TG2 Exam  Date: 26-06-2016)
(A)
(B)
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