
SYNCROCLOSER® LINE

Syncrotran® Motor Bus
Transfer System
M-0272/M-0236B

Performs All Necessary Logic And Control Functions for
Motor Bus Transfers at Power Plants and Industrial Facilities

Automatically Selects Fast, In-Phase or
Residual Voltage Transfer Method

• Transfer may be initiated manually or via protective relays external to the
system.

• System will automatically initiate a transfer, should the motor bus
voltage drop below a preset voltage for a preset time.

• Four isolated output contacts are used to trip and close two breakers.

• The M-0272 Transfer Logic Controller works in conjunction with the
M-0236B Power Transfer Relay for in-phase transfers.

• Provides for load shedding prior to initiating residual voltage transfers.

• Eliminates the need for parallel transfers.
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The Syncrotran® Motor Bus Transfer System is an integrated system that provides for one way and bi-
directional Automatic and Manual Transfer of auxiliary motor bus systems between two sources of power in
power plants and industrial facilities to ensure continuity of plant operation and processes. The system
automatically selects between Fast, In-Phase, and Residual Voltage motor bus transfer methods, based on
varying system conditions. The Fast Transfer Method can be selected to operate in either the Sequential or
Simultaneous Mode. The Syncrotran System continuously monitors the main or incoming source, the motor
bus and the startup or bus tie source to ensure the integrity of the motor bus. The system consists of the M-
0272 Transfer Logic Controller and the M-0236B Power Transfer Relay.
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Source 1 Source 2

Figure 1 Simplified Motor Bus Transfer One-Line Diagram

Power Inputs
Units will operate from 80 to 156 V dc, for use on a nominal 110/125 V battery. The burden is 70 W or less at
125 V dc. The system will shut off, preventing any transfer, at a battery voltage of less than 80 V dc.

Voltage Sensing Inputs
Main or Incoming VT (Source 1)

Startup or Bus Tie VT (Source 2)

Motor Bus VT

Nominal 120 V ac, 50/60 Hz, with burden at that voltage of 0.5 VA or less.

An additional 12 VA will be taken from whichever source (either 1 or 2) is not currently connected to the motor
bus. This is the "new" source to which the transfer will be made, if a transfer occurs. This provides ac power
to the M-0236B Power Transfer Relay.

Control/Status Inputs
All inputs require a dry contact that will reliably switch 24 V dc at 4 mA.

Protective Relay Initiate: Initiates transfer from Source 1 to Source 2 after this contact is closed. User may
select an option to require that Voltage 2 be greater than Voltage 1 for this operation. Will not transfer from
Source 2 to Source 1 under any condition.

Auto Transfer Enable: Initiates transfer from Source 1 to Source 2 whenever this contact is closed and the
motor bus voltage drops below the value set on the AUTO TRANSFER VOLTAGE LIMIT dial for a time set
by the AUTO TRANSFER TIME DELAY LIMIT dial. User may select an option to require that the voltage of
Source 2 be greater than the voltage of Source 1 for this operation. Will not transfer from Source 2 to Source
1 under any condition.
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Manual Initiate: Allows two means of initiating transfer through use of the MANUAL TRANSFER CONTROL
switch. In the REMOTE position, the external Manual Initiate contact is used to initiate transfer. In the
LOCAL position, the front panel INITIATE pushbutton initiates a transfer.

The Manual Initiate will transfer in either direction if the new source voltage is within the UPPER VOLTAGE
LIMIT and LOWER VOLTAGE LIMIT as set on the M-0236B front panel, and the new source voltage is greater
than the value set on the Master Lockout Voltage Limit control, mounted on the M-0272 printed circuit board.

Residual Voltage Transfer Disable: Disables Residual Voltage Transfer when this contact is closed.

Auto Trip Enable: If an external operation closes the second breaker while leaving the first one closed, and
if the Auto Trip Enable contact is closed, the system will trip the breaker that was originally closed within one
cycle after the second breaker is closed. The purpose is to allow parallel transfer but prohibit inadvertent
parallel operation. This operates to transfer in either direction. It must be noted that the external operation
that closes the second breaker must be supervised by means external to the Syncrotran Motor Bus Transfer
System.

External Lockout: Blocks any transfer initiate when contact is closed.

External Reset: Resets the AUTO LOCKOUT STATUS and PREVIOUS TRANSFER LEDs.

Breaker Status Contacts: One for the Source 1 Breaker, one for the Source 2 Breaker. Each should be a
Form A contact that is closed when the breaker is closed.

Control/Status Outputs
Breaker Control Outputs: Four identical solid-state dry contact circuits are available to Trip and Close
Breakers 52/1 and 52/2. Each output contact is capable of making, carrying and breaking 15 A at 300 V dc,
inductive. Each output requires connection to + battery, breaker coil and – battery. Pickup time is essentially
instantaneous. These outputs are designed for use on dc circuits and cannot be used to switch an ac circuit.

Load Trip Output: A dry contact capable of making and carrying (but not breaking) 20 A at 300 V dc. This
output is initiated only to shed load as part of a Residual Voltage Transfer and closes approximately 70 ms
before the new source Breaker Control Output closes.

Trip Indications: One for Trip Breaker 52/1 (Main or Incoming) indication, and a second for Trip Breaker 52/
2 (Startup or Bus Tie) indication. Operation of a trip indication output contact follows any initial breaker trip
transition of the related Breaker Control Output and then remains closed for a duration of approximately 300
ms. The contact rating is 0.5 A at 125 V dc resistive load.

Close Indications: One for Close Breaker 52/1 (Main or Incoming) indication, and a second for Close
Breaker 52/2 (Startup or Bus Tie) indication. Operation of a close indication output contact follows any initial
breaker close transition of the related Breaker Control Output and then remains closed for a duration of
approximately 300 ms. The contact rating is 0.5 A at 125 V dc resistive load.

Lockout Status: Closed when the new source voltage is outside the UPPER VOLTAGE LIMIT and LOWER
VOLTAGE LIMIT as set on the M-0236B front panel, or with any other lockout condition. The contact rating
is 0.5 A at 125 V dc resistive load.

Previous Transfer Status: Fast, In-Phase, and Residual Voltage contacts close to show the method used
for the previous transfer. The contact rating is 0.5 A at 125 V dc resistive load.

Motor Bus Voltage Status: Closed when the Motor Bus VT voltage is above 24 V ac and is used to detect
a Motor Bus VT loss-of-potential (i.e. fuse loss) when this contact is open. The contact rating is 0.5 A at 125
V dc resistive load.

Phase Angle Status: Closed when the phase angle difference between the Motor Bus voltage and the new
source voltage is within the PHASE ANGLE LIMIT as set on the M-0272 front panel. The contact rating is 0.5
A at 125 V dc resistive load.

Power Status: Closed when the dc supply is within specifications and the internal power circuits are within
parameters. The contact rating is 0.5 A at 125 V dc resistive load.

Manual Transfer Remote/Local Status: The position this form “c” contact indicates the selection of either
the REMOTE or LOCAL position for the MANUAL TRANSFER CONTROL switch. The contact rating is 0.5
A at 125 V dc resistive load.
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Controls, Settings and Status Indicators
M-0272
REMOTE/LOCAL switch, for MANUAL TRANSFER CONTROL

INITIATE / PUSH TO TRANSFER: Initiates a Manual Transfer

SEQUENTIAL/SIMULTANEOUS switch for FAST TRANSFER MODE CONTROL

LAMP TEST: Checks all LEDS

RESET: Resets the AUTO LOCKOUT and PREVIOUS TRANSFER LEDs

AUTO TRANSFER TIME DELAY LIMIT, range: 0.1 seconds to 2.0 seconds

AUTO TRANSFER VOLTAGE LIMIT, range: 60 to 120 V rms

PHASE ANGLE LIMIT, range: 0 to 45°

IN-PHASE TRANSFER ENABLE WINDOW (internal, R93), range: 0.1 to 2 seconds

RESIDUAL VOLTAGE TRANSFER LIMIT (internal, R99), range: 5 to 60 V rms

MASTER LOCKOUT VOLTAGE LIMIT (internal, R22), range: 60 to 120 V rms

AUTO LOCKOUT TIME DELAY (internal, R70), range: 1 to 30 seconds

M-0236B
UPPER VOLTAGE LIMIT for Auxiliary (new) Source Voltage, range: 110 to 140 V ac

LOWER VOLTAGE LIMIT for Auxiliary (new) Source Voltage, range: 90 to 120 V ac

 FREQUENCY LIMIT, range: 0.5 to 5 Hz

BREAKER CLOSING TIME (internal, switches), range: 2 to 12 cycles

LED Indicators
M-0272
BREAKER STATUS: MAIN CLOSED, STARTUP CLOSED, MAIN OPEN, STARTUP OPEN

LOCKOUT STATUS: MASTER, EXTERNAL, AUTO

PREVIOUS TRANSFER: FAST, IN-PHASE, RESIDUAL VOLTAGE

AUTO TRIP

AUTO TRANSFER VOLTAGE LIMIT: OK

PHASE ANGLE LIMIT: OK

POWER OK

M-0236B
UPPER VOLTAGE LIMIT: OK

LOWER VOLTAGE LIMIT: OK

 FREQUENCY LIMIT: OK

READY

ENABLED

OUTPUT CLOSED
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TRANSFER TIMING AND BREAKER CLOSING CALCULATIONS
Timing Sequence

■ NOTE: A breaker close output terminates all transfer windows. This Transfer Timing Sequence is shown
with the Fast Transfer in the Sequential Mode. If the Simultaneous Mode for the Fast Transfer
Method is selected, the transfer process will start 10 ms after receiving any transfer initiate
command. If successful, this mode will reduce the start of the transfer process time by the
breaker opening time plus 10 ms.

Fast Transfer Enable Window: Enables Fast Transfer approximately 10 ms after the old source circuit
breaker opens, for a fixed duration of 170 ms.

In-Phase Transfer Enable Window: Enables In-Phase Transfer approximately 10 ms after the old source
circuit breaker opens, for a duration adjustable by the IN-PHASE TRANSFER ENABLE WINDOW over a
range of 0.10 to 2.0 seconds.

Residual Voltage Transfer Window: Enables Residual Voltage Transfer approximately 10 ms after the old
source circuit breaker opens. This window will continue to be enabled.

AUTO LOCKOUT TIME DELAY: Should a transfer be initiated by a Protective Relay Initiate or an Auto
Transfer and not be completed within this time, transfer completion shall be blocked and prevent the new
source breaker from closing. Any further transfers will be blocked until the AUTO LOCKOUT is reset
by closing the External Reset contact or pushing the front panel RESET pushbutton.
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Transfer Breaker Closing Calculations
Once a transfer is initiated, and if the Sequential Mode for the Fast Transfer method is selected, the old
source breaker is tripped within 10 ms and closure of the new source breaker is attempted only upon
confirmation by the Breaker Status Contact that the old breaker has opened. Within 10 ms of receipt of this
confirmation, all three methods, Fast, In-Phase and Residual Voltage Transfer are enabled to supervise
closure of the new breaker. The new source breaker is then closed if the phase angle between the motor bus
and the new source is within the PHASE ANGLE LIMIT immediately after the old breaker opens.
Alternatively, upon transfer initiate, if the Simultaneous Mode for the Fast Transfer method is selected, the
commands for the old source breaker and the new source breaker to trip and close are sent simultaneously
within 10 ms if and only if the phase angle between the motor bus and the new source is within the PHASE
ANGLE LIMIT immediately upon transfer initiation.

Regardless of the Fast Transfer Mode selection, if the phase angle between the motor bus and the new
source is not within the PHASE ANGLE LIMIT in either mode, the old breaker trips. The new breaker then
closes either as a result of a subsequent movement into the PHASE ANGLE LIMIT within the Fast Transfer
Enable Window, a movement through a predicted zero phase coincidence within the In-Phase Transfer
Enable Window, or by a drop in the motor bus voltage below the RESIDUAL VOLTAGE TRANSFER LIMIT.
Transfer is completed and the new source breaker is closed by any of the above methods whose criteria is
first satisfied.

The calculation of the predicted phase coincidence is compared with the BREAKER CLOSING TIME setting
for the new source breaker for the In-Phase Transfer method. In order to accurately predict phase
coincidence, considering the decaying motor bus frequency, the phase angle, slip frequency and rate-of-
change of frequency between the motor bus and the new source must be calculated and inserted in the
following second order partial differential equation to solve for the precise breaker closing advance angle (Φ)
to compensate for the breaker closing time (T

B
).

0 = KTB ccccc2Φ /ccccct2 + TB cccccΦ /ccccct + CΦ
Lockouts
Any transfer initiate is blocked if the new voltage is outside the UPPER VOLTAGE LIMIT and LOWER
VOLTAGE LIMIT as set on the M-0236B or with any lockout condition described below.

Master Lockout Voltage Limit: An additional lower voltage limit, which can be set internally from 60 to 120
V ac, will block any transfer initiate upon loss or lowering of the new source just prior to a possible transfer.

Motor Bus Voltage Lockout: A separate lower voltage limit, designed to detect a Motor Bus VT loss-of-
potential (i.e. fuse loss), will block any transfer initiate upon loss or lowering of the Motor Bus VT voltage
below 24 V ac.

External Lockout: Blocks any transfer initiate when contact is closed.

Auto Lockout Time Delay: Blocks the completion of any transfer initiated by a Protective Relay Initiate or
an Auto Transfer if, after the Source 1 Breaker (Breaker 52-1) opens, the Source 2 Breaker (Breaker 52-2)
fails to close after a time delay that may be set internally from 1 to 30 seconds.

“Both Breakers” Lockout: If both breaker status contacts are in the open state, due to an external operation
that opens the second breaker while leaving the first one open, no transfer sequence is initiated. Furthermore,
any subsequent initiation of a transfer sequence while the breakers are in this state is inhibited. Also, if both
breaker status contacts are closed due to an external operation that closes the second breaker while leaving
the first one closed, and if the Auto Trip Enable contact is open, no transfer sequence is initiated.

Transfer In Process Lockout: Once a transfer is in process, all other transfer initiate inputs will be ignored.

Lockout After Transfer: Additional transfers are blocked for 10 seconds after any transfer occurs.
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Figure 2 M-0272 External Connections
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Figure 3 Cable Interface Connections
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Figure 4 M-0236B External Connections
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Figure 5 Outline Dimensions
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Environmental
Temperature:  Units will operate properly over a temperature range of -40° to +80° C.

Humidity: Stated accuracies are maintained at up to 95% relative humidity (non-condensing).

Fungus Resistance: A conformal board coating inhibits fungus growth.

Transient Protection
Input and output circuits are protected against system transients. The M-0272 will pass all requirements of
ANSI/IEEE C37.90.1-1989 defining oscillatory surge withstand capability.  All voltage inputs and contact
outputs will withstand 1500 V ac to chassis or instrument ground for one minute. Voltage inputs are
electrically isolated from each other, from other circuits, and from ground.

Physical
Size: The overall height is seven rack units or 12-1/4" (31.12 cm). The width fits a standard 19" rack. The
depth behind the rack is 13-1/16" (33.18 cm). The front projection is 1-1/2" (3.81 cm).

Approximate Weight: 27 lbs (12.2 kg)

Approximate Shipping Weight: 50 lbs (22.7 kg)

Syncrotran® Cover Kit
The B-0417 Cover Kit includes a transparent cover and mounting bracket to cover the knobs and prevent
accidental resetting.

Patent and Warranty
The M-0272 is covered by U.S. Patent 4,311,919. The M-0236B is covered by U.S. Patents 4,256,972 and
4,310,771.

The M-0272/M-0236B Syncrotran Motor Bus Transfer System is covered by a five year warranty from date of
shipment.

Specification subject to change without notice.
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