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Course Logistics

* Tutorial resumes this week

* Lab 3 takes place this week

* Assighment 5 posted

* Midterm available to pick up

* Quizzes
* Quiz 3: March 20 at the beginning of the tutorial
* Quiz 4: April 2 at the beginning of the lecture



Thevenin Fquivalent and Approximate Circuits
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-Approximate equivalent circuit
Move magnetizing branch to input terminals
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Determining Machine Parameters

Consider Full Equivalent Circuit

Core losses are combined
with rotational losses
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Tests to determine circuit parameters: V de
1. DC Measurement of winding resistance & :@I i
2. No Load Test (like Open-Circuit in transformer)

For Wound-Rotor IM, repeat the test on the rotor

3. Blocked Rotor Test (like Short-Circuit in transformer)
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Determining Machine Parameters
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2. No-Load (NL) Test
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3. Blocked-Rotor (BR) Test 1 ﬁm
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(this test may be performed at reduced frequency) @Ozorﬁ%
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Power Conversion & Torque

Consider the foIIowmg equwalent mrcwt
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Separate the rotor winding resistance and the remaining
part that represent conversion of real power into torque
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Torque-Speed Characteristic e o el geets
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Torque-Speed Characteristic

1) Using Thevenin Equivalent Circuit
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Torque-Speed Characteristic
2) Using Approximate Equivalent Circuit OP
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Torque-Speed Characteristic

Maximum
torque
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Torque-Speed Characteristic

T Changing rotor resistance Changing input voltage
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Starting Current —= “ Gesdycie > cnre
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Starting Current
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Power Flow & Efficiency
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Analysis of Induction Machines (using Equivalent Circuit)

<*Typical Question: A 3-phase, 460 V, 1740 rpm, 60 Hz, four-pole induction motor has the

following parameters per-phase:
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Rotational losses are constant 1700 W. Calculate:

A

,
(a) Starting current & torque

(b) Under given load (defined either by speed or torque), find current & torque &
power factor & efficiency
(c) Maximum torque & corresponding slip

_ (d) For DFIM, find external resistance needed to get max torque at start-up
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Example 3 o vl s Aor

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1 =0.294Q2, R'2 = 0.144Q, X1 = 0.503Q2, X2 = 0.209Q2, Xm = 13.5Q
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:

R1 =0.294Q, R'2 = 0.144Q, X1 = 0.503Q, X2 = 0.209Q2, Xm = 13.5Q
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1=0.294Q, R2 = 0.144Q, X1 = 0.503Q, X'2 = 0.209Q, Xm = 13.5Q. Assume motor operates under load with slip
' S= -0.03 (3B%).

Assume T-Equivalent Circuit

~ 0,03
¢) Compute stator current |, s =Y
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1 =0.294Q, R'2 =0.144Q, X1 = 0.503Q, X2 = 0.209Q, Xm = 13.5Q. Assume motor operates under Ioad_yyi_t_h__gll_i_p

$=0.03 (3%).

Using Thevenin Equivalent Circuit
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Example 3 Reslee & oo = Rewbs o Ful £ Resdtc & oot ~edel

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1=0.294Q, R’2 = 0.144Q2, X1 = 0.503Q2, X'2 = 0.209Q2, Xm = 13.5Q

Using Approximate Equivalent Cireuit

a) Compute starting current I,
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1 =0.294Q, R'2 =0.144Q, X1 = 0.503Q, X2 = 0.209Q2, Xm = 13.5Q. Assume motor operates under load with slip
s =0.03 (3%).
\—______‘*—'—'_‘7

Using Approximate Equivalent Circuit

c) Compute stator current |,
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), 60Hz, 6-pole, Squirrel-cage motor with the following parameters:
R1=0.294Q, R’2 =0.144Q, X1 = 0.503Q, X2 = 0.209Q, Xm = 13.5Q. Assume motor operates under load with slip
s = 0.03 (3%).

Using Approximate Equivalent Circuit

d) Compute the torque T,

it Ro/s
Te)av/g: g(g)w‘ 3 = _—
o (R/ "1"@2/5‘) +(}(I+YQ>
S,
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Example 3

Consider a Y-connected 7.5kW, 220V (line-line), @/Q 6-po , Squirrel-cage motor with the following parameters:
R1=0. 2,&4(2 R'2 = 0.1440, X1 = 0.503Q2, X2 = 0.209Q, Xm = 13.5Q. Assume motor operates under load with slip

§=0.03 (3%)

e) Compute mechanical speed and power
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Looking ahead...

e Continue Module 5



