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HOT REDUNDANT SYSTEM - SYNCHRONIZE LOAD TRANSFER

% In many critical applications, motive power load needs to be transferred from
running inverter to standby when fault is developed in running one.

Hot Redundant System

Input Supply Input Supply
415Vac, 3-Ph, 50Hz 415Vac, 3-Ph, 50Hz
Input Input
SFU SFU

Fibre Optic Communication
Normal Drive _ Spare Drive

VFD-1 12 MBPS Transfer Speed VFD-2

Load Motor

Note:- Both inverters run in sync mode. Change over of load source from normal
drive to spare drive is 10 to 75 milliseconds depends on change over scheme.

< While implementing such transfer on load between two inverters, we need to
attain good level of synchronization between rotor, stator magnetic field and
inverter output.

% After considering two drives for any critical application, if there is power failure,
both drives will be deprived of power and thus stop the motors. To take care of
such situation, DC power backup in the form of RIDE THRU module or battery
depending on criticality shall be considered.
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% VACON drive has in-built Micro PLC functionality and facility for 12 MBPS
communication between drive to drive. These features help both inverters to run
in synchronized condition at any different speed and load. No additional hardware
is required to run two inverters in synchronization. It is possible through specific
application software.

< Whenever two inverters are synchronized it gives indication that transfer can be
initiated. In synchronized condition, load can be transferred from normal inverter
to spare one without any effect on torque delivery as well as inverter output
current. Jerk less transfer shall achieved.

< Transfer of load is possible in planned and unplanned (drive fault) condition).
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In above oscillogram, channel 1 is motor terminal voltage. Sine wave of approx 12
millisec time duration is the load changeover time from one inverter to other.
Channel 2 is load current. Sinewave corresponds to motor emf value when motor is
not getting power from drive during change over period.
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Control strategy :

Both the inverters are running at speed reference received from terminal.

Spare drive will be receiving speed reference from Normal drive thru System bus
as well as terminal. As long as Normal drive is powered up, spare drive will read
the reference from System bus.

Both the drives will be in running condition. However, load will be connected to
either drive.

Drive to drive communication is established by 12 MBPS fiber cables network.
Communication between two drives synchronizes voltage and frequency of both
inverters. Spare inverter is always ready to take load during emergency.

Manual transfer can be attempted when SYNC lamp is glowing.

There are contactors at the output of both inverters. When transfer is attempted,
one contactor will drop off and second will come on line.

There will be minimal RPM drop during this transfer. This is dependent on change
over time.

15 - 20 milli sec changeover time is observed during manual transfer. It depends
on rating of contactor and its changeover time only.

Using static switch instead of contactor logic can minimize transfer time.

Below mentioned are the test results:

Sr. # Test Description Test Result
1 Transfer of load from one inverter to | Transfer is successful. Changeover
other manually occurs in 10 mSec.
Transfer of load from one inverter to
2 other in fault condition. We Transfer is successful. Changeover
simulated by external fault through occurs in 15 mSec.
digital input.
3 Transfer of load by simulating analog | Transfer is successful. Changeover
signal (speed reference) loss. occurs in 15 mSec.
4 Communication failure (removal of Load gets transferred to standby
keypad) drive in 30 mSec.
5 Dri Transfer is successful. Changeover
rive over temperature fault .
occurs in 15mSec.
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Waveform :

Load transfer in fault condition (External fault). Channel 1 - Motor Terminal voltage,
Channel 2 - Motor (connected with drive) current
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Waveform :

Load transfer during analog input loss. Channel 1 - Motor Terminal voltage, Channel
2 — Motor (connected with drive) current
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Waveform :

Load transfer during communication failure fault (removal of keypad). Channel 1 -
Motor Terminal voltage, Channel 2 - Motor (connected with drive) current
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Waveform :

Load transfer during drive Over temperature fault . Channel 1 - Motor Terminal
voltage, Channel 2 - Motor (connected with drive) current
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Waveform :

Load transfer in input power loss condition. Channel 1 - Motor Terminal voltage,
Channel 2 - Motor (connected with drive) current
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If you require any further information of Hot Redundant System Please contact us.
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