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Voltage dip and recovery

|s there something,
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our simulations 2%
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Industrial motors

Inertia constant H = 0.3 second
Time scale of 0.5 - 10 seconds
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Central to circuit breaker
rating standards



Short circuit at terminals of 100KW three phase
motor driving a pump -

H = 0.3 second

Motor contributes signiticant short circuit current
Thereby provides voltage support during the transient

Immediate negative peak of torque transient approaches
six times rated torque

Speed dips during fault - reacceleration is decisive
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Voltage dip at terminals 10
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Voltage dip at terminals of T00KW three phase
motor driving a pump -

H = 0.3 second

Current contains AC and unidirectional components

Reactive power reverses during voltage dip - motor contributes to

support of voltage

Immediate negative peak of torque transient approaches

six times rated torque T
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Delayed voltage recovery is recognized to be
associated with behavior of residential air conditioners
with direct-connected compressor motors
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Alr conditioner rotor

motor ~= 0.05 second
Time scale of tenths of a second

310 mm




Voltage dip at terminals

of 5KW single phase
motor driving a

residential air conditioner

H = 0.048 second

Speed is pulled down very

strongly by the negative
electromagnetic torque

Motor stalls and doesnot

restart

Immediate negative peak
of torque transient
approaches eight times
rated torque

Current drawn by stalled

motor is five times normal

load current
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Voltage dip at terminals of 5KW single phase
residential air conditioner motor

H = 0.048 second

Speed is pulled down very strongly by the negative
electromagnetic torque

Immediate negative peak of torque transient
approaches eight times rated torque

Motor stalls and does not restart

Current drawn by stalled motor is five times normal
load current

Reactive load of stalled motors is several times greater
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than when they are running - prevents recovery of voltage



Motor behavior Is sensitive to

Supply system impedance

Load torque-speed characteristic

Load torque-angle characteristic

Electrical phase at moment when voltage dip is initiated
Rate of change of voltage in initiation of voltage dip

Presence of other motors and load on feeders
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It iIs not yet clear how air conditioning load
will evolve in the USA

It is likely, though, that the penetration of electronically
coupled motors will increase rapidly in across
the full field of driven loads
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