Cha'pter 8

COnclusion'

8. 1 PERFORMANCE OF THE MOTOR

This thesis dealt with the performance calculatron of an mductlon motor with -
MATLAB programmmg and experrments on winding msulatlon and turns msulatron
and hence life for medium voltage motor. The performance tS calculated using direct
load test, equrvalent circuit and modified equivalent crrcurt for two ‘motors: (1)
Frame 63, 3- phase, 415V, 470 W, 1.3 A, 50 Hz, 2-Pole, Class F Contmuous duty
lnductron motor and (2) Frame 63, 3- phase, 380 V, 470 W 14 A;'50 Hz 2~Pole, Classi
F, Contmuous duty induction motor. :

The modified equwalent circuit parameters method glves the performance
“values within acceptable limit and eliminates the evaluatron of frlctlon and: wmdage '
loss. While' calculatmg the efﬁcrency of the motor stray load losses is taken' as 1.85%
of the output as, mentioned in IEEE-112. Hence this method and MATLAB programs
given in chapter can usecl for calculatmg the performance of motor

8.2 TURN lNSULATlON

The! maxrmum voltage recorded for these 230 -V: (phase value) mductlon
motor, when operated with converter is 11339V (KRK0033) whereas the as per 1S
4800 voltage wrth stand capabrlrty of enamel of 27 and 28 swg wire is 2800 V. Thrs :
indicates that motor havmg phase voltage 567.95 V ((2800*230)/1133 9) can work
on this converter safely

However turn msulatlon can fail for a number’ of reasons, not all of them
within control ln general these could be design, qualrty, and site condmon related

1) The dlelectrlc stress due to the surge exceeding the capacrty of the turn msulatron

"2) A much larger number of surges per unit time than was foreseen when the motor

was specn‘led and desrgned o s
r‘ -

3) Insulation’ degradatron over a time under the mfluence of normal drelectrrc and
thermal stresses morsture, vibration, and contammatlons, y :

. :l r’ .
4) Turn msulatron erosron due to corona if voids exist in locatlons next to the turn
rnsulatson, resultmg m partral discharge; this is likely to happen at voltage greater»
than 6000 V and with voids larger than 0.05 mm in drameter
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" 5) Turn insulation erosion over time if due to high vibration, repeated start, and
“speed switching, the msulation work loose and relatwe movement becomes possible
between mdxvrdua! turnsina cori

6) inadequate or absent routme and preventive maintenance of the motor;

7) A much more hostile surge environment than was originally envisioned.

{

Therefore, following points are to be considered whxle designing the inter-turn
insulation, '

1.

'Know(edge of the surge environment in which the motor is to operate is
. necessary in determining the surge capability requirezments of the motor.

Aithough system studies can be made to determine the worst case surge that
m‘rght impinge on the motor winding, the rnonitoring of surges at a number

.of sites on an industry-wide basis over a penod ‘of t:me is dessrable to

develop a better feel for surge requnrements

. ‘The surge capablhty specrﬁed for a motor should be based on applrcatlon
-requrrements, not srmply on any particular standard Thrs is so because actual '
,requrrements msght be the same, less, or greater than what the standards‘
require. ' : .

r ngher than necessarv level of surge capablhty and’ spec:fled dedicated turn

msulat:on are not qurte “free”. Both the size (first’ cost) and the efficiency
(operatmg expenses) are adverse!y affected. Dedrcated surge protection
equrpment for the motor should be consrdered as, a. factor in the economic

a nalysis for motor selectlon .
'The apphcatron of dedlcated turn snsulatlon is no guarantee of freedem from

fariure if the surge amphtude rise time, and frequency of surges per unit :
trme are h:gher than those specrﬂed dedrcated turn msutatlon can also fail.

ln critical apphcatlons, lrrespectwe of the leve| and; type of: turn msulatron '
specrfred the use ofdedrcated surge protection should be conSIdered ‘
A Iarge number of motors are functioning satxsfactorrly wzth a surge capability
of 2 pu. ltis not necessary to make a global swrtch te hrgher surge capablhty'
wmdmgs, since in many apphcatnons the. surge envrronment is not very .
hostile. ] » AT "
A need exists. for a standard definition for surges wuthstand capablllty of .
stator wmdmg turn insulation. This defmltron should address ‘not only the
amphtude and rrse times, but also the number of such surges that. the ‘
msulatuon must be capable of WIthstandmg ' i ‘

l
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8.3 EXTENSION OF WORK

For calculating the efficiency of the motor stray load losses is taken as 1.8 %
of the outpl}t power as suggested in IEEE-112. This value of stray load losses
gives somewhat higher efficiency than the actual hence further experimentation
is required to fix phe value of 'sti’ay load losses.

) In conclusion it is estimated that motor having 567.95 V (Phase value) can
safely with stand the surges produced by the converter. So further
experimentation can be done in this direction to confirm this.



