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=% 1. Frame conversion for torque estimation

23 13 A B RAHY, frame S T3 34
2o AHE AY AFE d-q 71F frameo = HIPY
T Atk
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fabc=[fa fb fc]T

=T(0)fabc
AAA, L=l £ 7,

cos (6—45) +2%)

T(0)=— —sing —sm(6’——) —sin(0+ 2"')

£ % %

o714, @= rotor position at the reference frame

cos cos(8

o] JogXRE, RH statordlM d-qF AYE 7 F Aok

Va=rdgt pAu— wi,
V= Vgt DA st wiy
V= sinst DA,

o7}A, p = differential operator
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o7]A], 7, = stator winding resistance

A4 = motor magnetic flux of d axis
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A = motor magnetic flux of q axis
14 = motor current of d axis

£, = motor current of q axis
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714, p = the number of motor poles
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< A 4 34 armature windingol] ¥ Aelth

di, .
v,,——d;—+r1a
dA .
u,,='—dt—”-+ i, ®)
vc=%+ric
o71A,
Ag Ay, A, =flux linkages of windings a, b, and

r = the phase resistance

H(5)o 2R flux linkage7t Th&3} 2o T3d + Slch
A= [(v,=ripat
A= [(v,—ripat ®)
A= [(v,—ri)at
SRR AG)22%E FX AZE duRAd g
terme 7MY, air-gap torque A& (7oA AU AF
oz WAHDG
(=i [lva
~ (=i [0 o= RG,—i))dy

—RGi~i,))dt

@)

oq71A,
p = number of poles



0024 SN XIS a8/ et 7|88 A" S Fof2ot

g, 1y, 1. = line currents

R = half of the line-to-line resistance value
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Y 2. Measured torque by torque meter
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39 3. Estimated torque by d-q frame conversion
and air gap
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23 4. Frequency spectra of motor torque
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¥ 1. The change of motor speed and slip frequency
due to torque change

No torque(N.m) RPM SF[Hz]
1 0 1794 0.67
2 2.2 1780 1
3 422 1768 133
4 6.37 1754 1.5
5 7356 1746 1.83
6 843 1738 2
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19 5. The shift of motor speed due to load change
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13 6. The shift of slip frequency due to load change
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19 7. Motor power signature (full stroke of MOV)
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1§ 8 Motor power signature (open-to-close stroke)
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23 10. MEFY MOV Analyzer
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