
Quest&on 1. The follow)ng catalog values are g)ven for an 8-pole, three-phase asynchronous motor: 
280 kW, 380V, 565A, cos=0.79, 740 rpm, 50Hz, Ik/In=7 (Ik, start)ng current), Mk/Mn=2.2 (Mk, 
start)ng torque). Determ)ne the act)ve and react)ve power, shaft torque, eff)c)ency, rotor frequency, 
start)ng current, and start)ng torque of the motor when operat)ng at nom)nal load. 

 

𝑃 = √3	𝑈𝐼 cos𝜑 = √3 ∗ 380 ∗ 565 ∗ 0.79 = 293,43	𝑘𝑊 

𝑄 = √3	𝑈𝐼 sin𝜑 = √3 ∗ 380 ∗ 565 ∗ 0.61 = 222.858	𝑘𝑊 

𝑀 =
𝑃!
𝑊"#$

=	
𝑃%&'&($"

2	𝜋 740 ∗ 460
= 903.77	𝑁𝑚 

%	𝜂 =
𝑃$)'
𝑃*+

∗ 100 =
𝑃!
𝑃
∗ 100 =

280000
293430

= %95 

𝑓, =
𝑛,𝑝
60

	→ 𝑛, =
60 ∗ 50
4

= 750	𝑟𝑝𝑚 

𝑠 =
𝑛, − 𝑛
𝑛,

=
750 − 740

750
= %1.33 

𝑓- = 𝑓,𝑠 = 50 ∗ 0.0133 = 0.66	𝐻𝑧 

𝐼. = 𝐼/0 = 7 ∗ 𝐼+ 

𝑀. = 𝑀/0 = 2.2 ∗ 𝑀 = 1988.3 
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Quest&on 2. For a 10 HP, 50 Hz, 380 V, 6-pole, three-phase, squ;rrel-cage ;nduct;on motor w;th 
the follow;ng parameters: R1=0.294 Ω, R2’=0.144 Ω, Xl1=0.503 Ω, Xl2’=0.209 Ω, XM=13.25 Ω, draw 
the equ;valent c;rcu;t of the ;nduct;on motor operat;ng w;th a sl;p of 2%. Then, f;nd the stator 
current, rotor current referred to the stator, power factor, rotor frequency, and rotor speed 

 

𝑍1 = 𝑅1 + 𝑗𝑋(1 

𝑍2 = 𝑗	𝑋! 

𝑍3 =
𝑟24

𝑠
+ 𝑗𝑋(2′ 

 

𝑍#5 = 𝑍1 +
𝑍2𝑍3
𝑍2 + 𝑍3

 

𝑍#5 = 𝑅1 + 𝑗𝑋(1 +
𝑗𝑋6(

𝑟2′
𝑠 + 𝑗𝑋(2′)

𝑟24
𝑠 + 𝑗(𝑋6 + 𝑋(2

4 )
 

 

𝑍#5 = 0.294 + 𝑗0.503 +
𝑗	13.25	(0.1440.02 + 𝑗0.209)
0.144
0.02 + 𝑗(13.25 + 0.209)

 

 

𝑍#5 = 5.724 + 𝑗3.61 

 

𝐼1TT⃗ =
380/√3

5.724 + 𝑗3.61
= 32.4546	| − 32.23°	 = 27.2 − 𝑗	17.36 

𝑉1 = 𝐸274 + 𝐼1(𝑟1 + 𝑗𝑋+) 

𝐸274 = 𝑉1 − 𝐼1(𝑟1 + 𝑗𝑋+) =
380
√3

− [(27.2 − 𝑗17.36) ∗ (0.294 + 𝑗0.503)] 
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𝐸274 = 203.18 − 𝑗8.73 = 203.37	| − 2.46° 

 

𝐼!TTTT⃗ =
𝐸27′
𝑗𝑋!

=
203.18 − 𝑗8.73

𝑗13.25
=
203.37	| − 2.46°

13.25	|	9°
= 	−0.66 − 𝑗15.33	𝐴 

 

𝐼24 = 𝐼1TT⃗ − 𝐼!TTTT⃗ = 	27.2 − 𝑗17.36 − (−0.66 − 𝑗15.33) = 27.86 − 𝑗2.03	𝐴 

cos(𝜑) = cos(32,23) = 0.84 

𝑓, =
𝑛,𝑝
60

	→ 𝑛, =
60 ∗ 50
3

= 1000	𝑟𝑝𝑚 

𝑓- = 𝑓, ∗ 𝑠 = 50 ∗ 0.02 = 1𝐻𝑧 

𝑛- = (1 − 𝑠) ∗ 𝑛, = 980	𝑟𝑝𝑚 
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