
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 303 

Performance Analysis for Methods of Motor Bus Transfer System 
Ravi K. Parmar

1
 Prof. Jay B. Thakar

2
 

1
PG Student 

2
Assistant Professor 

1,2
Department of Electrical and Electronics 

1,2
HGCE, Vahelal

Abstract— For maintaining continuous electrical power to 

petroleum and chemical industries from two or more utility 

feeders, Motor Bus Transfer System (MBTS) is used. 

Higher transfer time makes residual operation inefficient 

where the in-phase operation require of high speed 

synchronize check relay which involves more cost. These 

characteristics will depend on the type of loads connected to 

the bus. This justifies the importance of comparing each 

method. The main objective is to compare the data of 

different methods and check the bus voltage and phase angle 

characteristics during each method. Also after comparing 

the values, most suitable transfer method will finally 

concludes the result. To accomplish the objective, PSCAD 

is used as simulation tool. PSCAD/EMTDC is a general-

purpose time domain simulation program for multi-phase 

power systems and control networks. It is mainly dedicated 

to the study of transients in power systems. 
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I. INTRODUCTION 

There are many industrial applications that demand a 

continuous supply of electrical power. It is not uncommon 

for industrial plants (chemical plants, petrochemical plants, , 

textile mills, paper mills, semiconductor manufacturing 

plants etc.), which typically use a large number of induction 

motors, to have two or more available power sources for 

their auxiliary systems. 

When one power source is lost because of an 

emergency condition such as a fault on the source bus, or 

when the source is intentionally removed such as when 

maintenance is required, there must be a way of transferring 

the de-energized auxiliary systems to one of the alternate 

power source buses. It is for this reason that power 

distribution systems frequently include equipment to 

perform a power source bus transfer. 

A motor bus transfer system (MBTS) is designed to 

provide power continuity to the auxiliary loads connected to 

a motor bus during transfer of bus from normal source to 

alternate source and vice versa. A MBTS also safeguards 

against potential safety hazards that relate to sudden process 

interruptions. The MBTS directly avoid large operation, 

maintenance costs and delays associated with process 

restarts contributes to saving revenue loss, avoiding large 

capital losses associated with material wastage on a break in 

process continuity. 

A. Working of General system 

The typical single-line diagram of a two-breaker motor bus 

transfer scheme shown in Fig. 1.The transfer may be 

initiated manually or automatically by a protective relay. 

The transfer of motor load from a main source to an 

alternate source takes place while a fault on the main source, 

scheduled maintenance, or emergency conditions. 

 
Fig. 1: Typical single-line diagram of a two-breaker motor 

bus transfer scheme 

B. MBTS METHODS 

(1) Closed Transition 

 Parallel Transfer Method 

(2) Open Transition  

 Fast Transfer Method 

 In- Phase Transfer Method 

 Residual Voltage Transfer Method 

1) Closed Transition 

The closed transition transfer is commonly referred to as a 

parallel transfer. The closed transition involves paralleling 

of the sources.  

a) Parallel Transfer Method 

In this method of bus transfer the Main source and the 

alternate source are connected in parallel for a short time 

during the transfer of the motor bus between sources. The 

transfer takes place by giving closing command to alternate 

source breaker such that both the source breaker are closed 

for short duration and then opening command is given to 

main source breaker. 

 
Fig. 2: Sequence of opening and closing of circuit breaker 

for parallel transfer 

2) Open Transition 

The open transition avoids the paralleling of both the 

sources and involves the main source breaker is opened then 

closing of alternate source breaker is done. 
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a) Fast Transfer Method 

The main aim of the Fast Transfer is to minimize the 

transfer time of the motor bus.  The main source breaker is 

closed. For transferring, the closing command of alternate 

source breaker and opening command of main source 

breaker is issued simultaneously. The transfer is takes place 

when all the limits are within preset value. 

 
Fig. 3: Sequence of opening and closing of circuit breaker 

for open transition 

b) In-phase Transfer Method      

The opening command of main source is given with the 

closing command of alternate source breaker that is issued 

by predicting the phase angle difference between main 

source voltage and alternate source voltage such that  the 

phasor voltage difference is expected to be negligible. The 

transfer is takes place if all the limits are within safe preset 

limits. 

c) Residual Voltage Transfer Method 

In a residual voltage transfer, the opening command is given 

to main source breaker and the closing command to alternate 

source breaker is issued after the coasting down of motor 

bus decreases to less than 0.33 pu and simultaneously this 

results in the resultant V/Hz will not exceed 1.33 pu. This 

method is the slowest scheme of transfer.   

II. UNDERSTANDING THE MBTS PROBLEMS 

As the motor is removed .from the normal supply bus, it is 

de-energized for a short time until the alternate supply bus is 

connected. Since the motor is disconnected from the supply 

bus, only currents in the rotor will be able to flow. The 

rotating air-gap flux resulting from the currents in the rotor 

will induce an emf on the stator terminals as long as the 

rotor is spinning. This voltage is commonly referred to as 

the motor residual voltage. The rotor currents and, hence, 

the motor residual voltage will decrease over time because 

of the losses in the rotor and no available excitation to 

support the current flow. The rate at which the magnitude of 

the residual voltage decays is referred to as the motor open 

circuit time constant. It should also be mentioned that the 

decay rate of the residual voltage is also a function of rotor 

speed. If the rotor speed slows down once the motor has 

been disconnected, the rotating air-gap flux will slow down 

and the residual voltage, which is dependent on the time rate 

of change of the flux linking the stator windings, will 

decrease. Therefore, if the motor is connected to a low 

inertia load, the magnitude of the residual voltage would 

decrease faster than if the motor were connected to a high 

inertia load. 

It should also be noted that the phase angle 

between the motor residual voltage and the power source 

voltage will be changing while the motor is disconnected 

from the normal supply bus. The frequency of the motor 

residual voltage is directly related to the rotor speed. Since 

an induction motor supporting load operates at a speed less 

than synchronous speed, the frequency of the residual 

voltage would be less than the supply frequency. The result 

is that the phase angle between the power supply voltage 

and the motor residual voltage will be changing. If the rotor 

speed slows down, as in the cases involving low inertia 

loads, the rate at which the phase angle changes will 

increase. 

The transfer of an induction motor from one power 

source bus to another is of concern because of the stresses 

that may result on the machine. U pan connection to the 

alternate supply, abnormally large electrical and mechanical 

transients can occur in the motor. The electrical transients 

are dependent on the motor residual voltage. Because the 

motor residual voltage is at a different frequency than that of 

the alternate supply bus, connecting it to the alternate supply 

bus can cause extremely high currents to flow into the 

motor. These inrush currents will depend on the magnitude 

of the motor residual voltage, the rotor speed, and the phase 

angle between the alternate power supply voltage and the 

motor residual voltage. Upon connection to the alternate 

supply bus, electrical torque transients will result. Since the 

motor shaft which connects the motor to the mechanical 

load is not completely rigid, shaft oscillations will result 

during the bus transfer. Large shaft torques can develop and 

are dependent on the phase relationship between the 

transient electrical torque angle the oscillating shaft torque 

at closure.  

The severity of these transients depends largely on 

the time delay in closing the circuit breaker to the alternate 

power supply. 

A. MBTS Simulation Results 

1) Fast Transfer Results 

As we have previously mentioned, the Fast Transfer Method 

requires the Voltage, Phase Angle and Frequency 

differences between the motor bus and new source are 

within their specified limits. When the conditions are met, 

the transfer should happen during the first cycles of transfer 

initiation. 

The phasor plot illustrated in Figure 5.1a describes 

the phasor voltage behavior during the Fast Transfer test At 

the beginning of the Fast Transfer the Voltage, Frequency 

and phase were within the required limits (See Figure 5.1b). 

When the old source opened, the frequency, voltage and 

phase angle of motor bus started decaying but the command 

to close the new source had been sent already. 
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Fig. 4: Auxiliary and Motor Bus Voltage Phasors Behavior 

– Fast Transfer Test 

 
Fig. 5: Voltage, Frequency and Phase Angle Differences – 

Fast Transfer Test 

2) 4.2 Residual Voltage Method  

To test the Residual Voltage module, the Fast Transfer and 

In-Phase methods were disabled. The following figures 

show the residual voltage method performance working 

correctly during the test, as it was expected. Figure 5.2a 

illustrates the voltage phasors behavior before, during and 

after the Residual Voltage Transfer Test(From left to right 

and from top to down). 

 

 
Fig. 6: Voltage Phasors Behaviour – Residual Voltage 

Transfer Test 

 
Fig. 7: Voltage, Frequency and Phase Angle Changes – 

Residual Voltage Transfer Test 

III. CONCLUSION 

The project’s purpose was to compare methods of motor bus 

transfer method by simulate a motor bus transfer. It has been 

satisfactorily accomplished. The main objectives were to 

model a motor bus transfer system, the circuit breaker 

control needed to perform the transfer, to model a couple of 

protection relays to initiate the transfer process as well as to 

present some induction motor transient behavior during the 

transfer. All these objectives were fulfilled. The Fast 

Transfer and Residual Voltage Transfer models worked 

correctly during their individual tests. The model correctly 

worked in performing the motor bus transfer when a relay 

trip command was received. Both modeled relays, 
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transformer differential and distance protection operated 

correctly.  
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