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Example 1

A 400-V, 3- supply is connected across a balanced load of three
impedances each consisting of a 32-Ω resistance and 24-Ω
inductive reactance in Series. Determine the current drawn from
the power mains, if the three impedances and source are

(a) Y-connected, and

(b) Δ-connected.



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

3

Example 1

𝒁 = 𝑅 + 𝑗𝑋 = (32 + 𝑗24) Ω.

∴ 𝑍 = 𝑅2 + 𝑋2 = 322 + 242 = 40Ω

(a) Y-connection : 

𝑉ph =
𝑉L

3
=
400

3
V ⇒ 𝐼ph =

𝑉ph

𝑍
=
400/ 3

40
=
10

3
A

∴ 𝐼L = 𝐼ph =
10

3
= 𝟓. 𝟕𝟖𝐀

𝑉ph = 𝑉L = 400V ⇒ 𝐼ph =
𝑉ph

𝑍
=
400

40
= 10A

∴ 𝐼L = 3𝐼ph = 3 × 10 = 𝟏𝟕. 𝟑𝟐𝐀

(b) For Δ-connection : 
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Example 2
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Example 2
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Example 3
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Example 3
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Example 4
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Example 4
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Example 5

The input power to a 3-phase a.c. motor is measured as 5 kW. If the voltage and

current to the motor are 400V and 8.6 A respectively, determine the power factor

of the system?

Power P = 5000W,

Line voltage VL = 400 V,

Line current, IL = 8.6 A

P =√3 VLIL cos φ

Hence Power factor = cos φ = P / √3 VLIL
= 5000 / √3 (400) (8.6)

= 0.839
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Example 6

Two wattmeters are connected to measure the input power to a balanced

3-phase load by the two-wattmeter method. If the instrument readings are 8 kW

and 4kW, determine (a) the total power input and (b) the load power factor.

(a)Total input power,

P = P1 +P2 = 8 + 4 =12 kW

(b) tan φ =√3(P1 − P2)/(P1 + P2)

=√3 (8 – 4) / (8 + 4)

=√3 (4/12)

=√3(1/3)

= 1/ √3

Hence φ= tan−1 1/√3 =30◦

Power factor= cos φ= cos 30◦ =0.866
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Example 7

Three identical coils, each of resistance 10 ohm and inductance 42 mH are

connected (a) in star and (b) in delta to a 415V, 50 Hz, 3-phase supply.

Determine the total power dissipated in each case.

Inductive reactance, XL =2πf L =2π (50) (42×10−3) =13.19

Phase impedance, Zp =√(R2 +XL
2 ) =√(102 +13.192 ) =16.55

Line voltage, VL =415 V

Phase voltage, VP =VL / √3 = 415 / √3=240 V.

Phase current, Ip = Vp / Zp = 240 / 16.55 =14.50 A. 

Line current, IL = Ip = 14.50 A. 

Power factor = cos φ = Rp / Zp =10 /16.55 = 0.6042 lagging.

Power dissipated, P =√3 VLIL cos φ =√3 (415) (14.50)(0.6042) = 6.3 kW 

(a) Star connection 
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(b) Delta connection

VL = Vp = 415 V,

Zp = 16.55 Ohms  

Power factor  cos φ = 0.6042 lagging,

Phase current  Ip =Vp / Zp = 415 /16.55 = 25.08A. 

Line current, IL =√3Ip =√3(25.08) = 43.44A.

Power dissipated, P =√3 VLIL cos φ =√3 (415)(43.44)(0.6042) = 18.87 kW
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Thank you


