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Insight: Transformer Risk Analysis

Large Power Transformers and Their Importance to the Electrical Grid

Recognizing the Risk

The electrical grid is made up of many different types of components ranging from small protective relays to large generators.
Large Power Transformers (LPTs) are one of these components and one of the most critical for the transmission system.
The loss of a LPT can have a significant negative impact that could result in local or widespread power outages.
Replacement of a failed LPT can be a prolonged effort due to the time involved in the manufacturing process and
transportation. LPTs are usually specifically designed for each location and, if a spare is not readily available, a new unit
will need to be manufactured.

Failures of LPTs can be caused by many different factors both natural and manufactured. Internal faults are caused by
deteriorating insulation, improper connections, or inadequate design. These conditions can sometimes be identified prior to
failure with testing and monitoring. External events such as a close lightning strike could also cause a transformer failure
with no warning.

Transformer owners should develop an adequate backup transformer replacement plan. This should include having spare
inventory for specific transformers or relocating another transformer from a location in the system that may already have
sufficient redundancy. Another option is the early retirement of LPTs and the use of these as spares.

The rewind or replacement of a failed LPT can take 1-2 years or longer depending on the global constraints. LPTs are also
one of the most expensive pieces of equipment in an electrical substation. Considering these two reasons alone it is in the
utilities’ best interest to perform the appropriate monitoring and testing.

Risk is affected by the criticality and health of the transformer. As a LPT owner, the criticality and health of each LPT should
be studied to determine the individual risk.

Parameters to consider when determining the criticality of a transformer may include, but is not limited to:

o Critical for utility customer loads or for industrial and commercial facility loads.

e Spares availability

e Redundant parallel transformer

o Failure probability

LPT health can be determined with monitoring and testing which will help identify potential concerns prior to a catastrophic
event. An adequate LPT maintenance program should include at a minimum:

Dissolved Gas Analysis
Furan Testing

Oil Quality

Offline Electrical Testing
Visual Inspections
Infrared Inspections
Online Monitoring.

Once the Criticality and Health of each LPT are quantified, the risk can be determined.

Recommendations

Perform a risk analysis by determining the criticality and health of each individual LPT. With this information, the utility will
be able to focus on higher-risk units to make sure resources are allocated appropriately.
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Develop a replacement plan for each LPT to verify if a spare is available or if a new unit will have to be purchased and
installed. Having a plan in place will help in the event of a failure. Replacement of a LPT is a complex undertaking and
having a plan in place prior will streamline the process.

Fire protection systems and containment should be considered. This includes deluge systems, firewalls, and containment
basins.

Resources / Standards

AIG Insight: Transformer Monitoring and Testing

For more information, contact your local AlG Risk Engineer.

The information, suggestions and recommendations contained herein are for general informational purposes only. This information has been compiled
from sources believed to be reliable. Risk Consulting Services do not address every possible loss potential, law, rule, regulation, practice or procedure.
No warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any such service. Reliance upon,
or compliance with, any recommendation in no way guarantees any result, including without limitation the fulfilment of your obligations under your
insurance policy or as may otherwise be required by any laws, rules or regulations. No responsibility is assumed for the discovery and/or elimination of
any hazards that could cause accidents, injury or damage. The information contained herein should not be construed as financial, accounting, tax or legal
advice and does not create an attorney-client relationship.

This document is not intended to replace any recommendations from your equipment manufacturers. If you are unsure about any particular testing or
maintenance procedure, please contact the manufacturer or your equipment service representative.

American International Group, Inc. (AIG) is a leading global insurance organization. AIG member companies provide a wide range of property casualty
insurance, life insurance, retirement solutions and other financial services to customers in approximately 70 countries and jurisdictions. These diverse
offerings include products and services that help businesses and individuals protect their assets, manage risks and provide for retirement security. AIG
common stock is listed on the New York Stock Exchange.

Additional information about AIG can be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AlGinsurance www.twitter.com/AlGinsurance
| LinkedIn: www.linkedin.com/company/aig. These references with additional information about AIG have been provided as a convenience, and the
information contained on such websites is not incorporated by reference herein.

AIG is the marketing name for the worldwide property-casualty, life and retirement and general insurance operations of American International Group, Inc.
For additional information, please visit our website at www.aig.com. All products and services are written or provided by subsidiaries or affiliates of
American International Group, Inc. Products or services may not be available in all countries and jurisdictions, and coverage is subject to underwriting
requirements and actual policy language. Non-insurance products and services may be provided by independent third parties. Certain property-casualty
coverages may be provided by a surplus lines insurer. Surplus lines insurers do not generally participate in state guaranty funds, and insureds are therefore
not protected by such funds.
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