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ABSTRACT 

The reason attributed to many blackouts and brownouts, experienced 

globally in various countries even in recent times, is the voltage collapse 

phenomenon. To prevent these happenings, the need for employing fast real-time 

voltage stability monitoring tools and get prior warning about the evolving voltage 

instability situations in a power system cannot be overemphasized. It is well known 

that the trained ANN's are eminently suitable tools for performing these functions. 

In this thesis, a new approach to ANN-based voltage stability monitoring has been 

proposed. The novelty of this approach is that here the emphasis is shifted from a 

system-wide loading limit assessment methodology to a methodology of 

concentrating on the few vulnerable load buses of the system and get prior warning 

signals about the "Distance To Voltage Collapse" at these buses getting closer to 

the voltage collapse points. In this approach a separate ANN has been trained for 

each of the vulnerable load buses in the system from the voltage stability point of 

view. The vulnerable load buses of the system are identified by modal analysis of 

the system reduced Jacobian (of Q-V coupling) matrix. The output obtained from 

each of these ANN's is the "Distance to Voltage Collapse" in terms of the MVAR 

margin available at the specific vulnerable load bus corresponding to the current 

operating point (loading condition) of the system. The novel inputs proposed for 

these ANN's consist of the complex power contributions of each of the generators 

and other controllable reactive power sources provided in the system in meeting the 

load at the particular load bus at the current loading condition and the electrical 

distances between these sources and the load bus, in addition to the conventionally 

used inputs of reactive power margins at the sources and the complex power drawn 

and voltage magnitude at the particular load bus. Special care has been taken in 
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generating a comprehensive set of realistic loading conditions in the system, 

including generating unit outage conditions and relevant "N-I" network element 

outage contingency conditions. 

Having trained these ANN's, they can be utilized for evaluating the 

DTC's obtaining at the vulnerable load buses in real time. Some implementation 

aspects of the proposed ANN-based tool are discussed in Chapter-4. 

Modern power systems are going through restructuring processes 

and in this context, with the many bilateral and multilateral transactions 

simultaneously taking place in these systems in addition to the pool operation 

transactions, the system operators have the daunting task of monitoring the stability 

of the system and taking appropriate corrective actions in real time. This issue has 

been addressed in Chapter-5 and the usefulness of the proposed ANN-based tool in 

this context has been demonstrated. 

Modern power systems employ many compensating devices like 

SVC's and the normal control strategy used in these devices is to sense the voltages 

at the buses, where these are located in the system and control them to maintain 

constant voltages at these locations. With the proposed ANN-based tool available, it 

is feasible to use the DTC's obtained from this tool as an additional feedback signal 

for exercising a secondary level control and coordination of these SVC's. 
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