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Electromagnetic and Thermal Analysis of Squirrel Cage Canned
Induction Motor for SMART Main Coolant Pump

Hyung Huh®. Dae-hyun Koo®*. Do-hyun Kang** )
*Korea Atomic Energy Research Institute, **Korea Electric Research Institute

‘Abstract - A squirrel cage canned induction
motor for the main coolant pump of the
integral reactor, SMART was
manufactured and tested. The motor was
first designed using the equivalent circuit
theory to determine major dimensions and
then finalized through (finite
analyses for electromagnetic - and thermal
characteristics. In order to verify the design
methodology., a reduced

designed,

element

scale canned
manufactured and
tested. The experimental results have shown

a good agreement with the analysis results.
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Canned-Motor Characteristics

Torque N}

0 1000 10 2000 2500 3000
Speed (RPM]
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¥ 1. Variable Control

Variables Value Remarks
. Rated line~to-line
VoltageLine 340(V) applied voltage
Frequency 60(Hz) Rated source frequency
I1Line 76.9(4) Rated line current
Period 2 Ratio of entire motor area
erlo to the solved field ¢
PolePairs 1 Number or pole pairs
Number of turns in
Turns 32 series per phase
27004 Equivalent stator slot
DensityPerAmp P current density for unit
(A/m®) X
input phase current
Length 0.45(m) Axial length of the core
StatorSiots 24 Number of stator slots
RotorSlots 28 Number of rotor slots
DiaBore 0.0950m) | Diameter of stator bore
EffecGap 0’?&%24 Effective air gap
. Stack factor of stator
StackFactor 0.95 Jamination
. Fractional pitch factor of
PitchFactor 0.846 stator winding
0.0651 Stator resistance per
Rl Q phase under rated
{oe] running temperature
MechLoss 145(W] Mechanical loss at 60 Hz
Stray loss at rated
running condition given
StrayLess 0.01 as percent of rated
gutput
Core loss at rated
CoreLioss 3480W) running condition
LiEnd 3.49575x | Stator end leakage
i e-4(H) inductance per phase
2
RingArea 0.000?21(m Area of rotor end ring
2.07¢-8 Resistivity constant of
RingResis .Q rotor end ring under
{ e /m] running temperature
MdiaRi 0.0795 Mean diameter of rotor
1axing {m} end ring
Skew factor, measured
SkewFactor 0 in rotor slots
Yo corecrice \
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