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1. Abstract

Multiple power transformers are often installed for extended parallel operation at different locations on
the power system. Several methods of specialized control features are available for proper
transformer paralleling operation. The misapplication of these methods in various application system
configurations can create operating conditions with results ranging from inaccurate bus voltage
regulation to transformer failure due to tap position “hunting”. It is necessary to understand each
method and to consider ALL possible operating configurations including normal, emergency or
contingency conditions. These changing system conditions are continuously affected by automatic
operations on the transmission and distribution systems, such as protective relay operations or load
management techniques. Paralleling control misapplication also includes improper control settings
and commissioning practices, which will also be discussed in this tutorial.

2. Learning Objectives

This tutorial presentation is planned to provide background for the practice of paralleling power
transformers in distribution and transmission substations, provide specific information on system
configurations and control factors to be considered and the need for a detailed application guide.

It will include:

e Providing an overview on the advantages of paralleling transformers, guidelines on their use
and the various methods of transformer paralleling available today.

e Reviewing requirements for specialized control algorithms and the system and transformer
variables that effect paralleling application performance.

e Reviewing five of the most utilized paralleling control methods and illustrating the typical
operation and the performance of each under typical contingency system conditions.

e Preview of Initiatives within Working Group for the IEEE Transformer Paralleling Guide,
PC57.153.

3. Learning Outcomes

As a result of attending this tutorial session, members will gain an understanding of the following:

e The technical challenges of applying paralleled transformers on electrical utility systems.
e The limitations of different paralleling control schemes and techniques.

e The versatility and flexibility of system design using correct paralleling techniques.

e The importance of control settings and commissioning practices in proper operation.

A “burning desire” to join and contribute to the WG for the IEEE Paralleling Guide.
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4.

This understanding will assist the members in specifying the transformer characteristics important to
the proper operation of a paralleling system.

This knowledge will allow members to more intelligently choose, or assist in choosing, the proper
paralleling method, the proper setting priorities and the proper commissioning of the paralleling
system.

Knowledge of the versatility and flexibility of paralleling system methods can be useful in the overall
T&D system design and planning.
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