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IEC 60085
Files:
Understanding
the Standard
for Electrical
Safety of Dry-
Type Power
Transformers
The IEC 60085 file, or rather, the
standard it represents (IEC
60085-1:2019 and subsequent
parts), is crucial for ensuring the
safety and reliability of dry-type
power transformers. This
international standard dictates the
requirements for the insulation



Iec 60085 File

Iec 60085 File
2

systems within these transformers,
influencing their design, testing,
and ultimately, their lifespan.
Understanding the nuances of this
standard is vital for
manufacturers, users, and anyone
involved in the electrical power
distribution and transformation
industry. This article delves into
the details of IEC 60085, exploring
its implications and practical
applications. We will be covering
key aspects such as insulation
materials, thermal
classification, testing
procedures, and safety
implications.

Understanding IEC
60085: Defining
Insulation Systems
IEC 60085 lays down the
framework for classifying and
testing the insulation systems used
in dry-type power transformers.
These transformers, unlike their
oil-filled counterparts, utilize solid
insulation materials. The standard
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doesn't specify *which* materials
to use, but rather sets the criteria
these materials must meet to
ensure the transformer's safe and
reliable operation. This includes
aspects such as thermal
endurance, electrical strength, and
resistance to aging. A key element
is the thermal classification,
which dictates the maximum
operating temperature the
insulation can withstand without
significant degradation.

### Insulation Materials and
Thermal Classification

The choice of insulation materials
significantly impacts a
transformer's performance and
lifespan. Common materials
include:

Paper: Kraft paper is
frequently used as a primary
insulation material, often
treated to enhance its
dielectric strength and
thermal stability.
Pressboard: This rigid



Iec 60085 File

Iec 60085 File
4

material provides
mechanical support and
insulation.
Insulating varnishes and
resins: These are applied to
the windings and other
components to improve
insulation resistance and
provide protection from
environmental factors.
Mica: A naturally occurring
mineral, mica offers
excellent dielectric and
thermal properties, often
used in high-temperature
applications.

Each insulation material possesses
a specific thermal classification,
usually represented by a letter
(e.g., Y, A, E, B, F, H). These
classifications correspond to
maximum operating temperature
limits, defined within IEC 60085.
The higher the classification, the
greater the thermal stability and,
generally, the longer the expected
lifespan of the transformer.
Selecting the appropriate thermal
class is critical for ensuring the
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transformer operates within its
safe operating limits and meets the
intended application’s
requirements.

The Importance of
Testing Procedures
According to IEC
60085
The IEC 60085 standard doesn't
just outline material requirements;
it also dictates the testing
procedures to verify the insulation
system’s integrity. These tests are
crucial for ensuring the
transformer meets the specified
thermal and electrical
performance characteristics. Some
key tests include:

Dielectric strength tests:
These tests assess the
insulation's ability to
withstand high voltages
without breakdown.
Partial discharge tests:
These identify potential
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flaws in the insulation that
might lead to premature
failure.
Thermal aging tests:
These tests simulate the
long-term effects of high
operating temperatures on
the insulation, assessing its
degradation over time. This
is a critical aspect of
determining the life
expectancy of the
transformer.

These testing procedures help
identify potential weaknesses in
the insulation system before the
transformer is put into service,
reducing the risk of failures and
improving overall reliability.
Results from these tests are
essential for validating the
transformer's compliance with the
IEC 60085 standard.

Benefits of Adhering
to IEC 60085
Strict adherence to IEC 60085
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brings several significant
advantages:

Enhanced Safety: By
ensuring the insulation
system meets stringent
requirements, the risk of
electrical faults, fire hazards,
and other safety concerns is
minimized.
Improved Reliability:
Transformers built to the
standard demonstrate better
performance and reliability,
resulting in reduced
downtime and maintenance
costs.
Extended Lifespan:
Properly designed and tested
insulation systems
contribute to a longer
lifespan for the transformer,
reducing the frequency of
replacements.
Interoperability: The global
acceptance of IEC 60085
ensures that transformers
from various manufacturers
meet consistent quality and
safety standards, promoting
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interoperability within
electrical systems.
Compliance and
Certification: Compliance
with the standard facilitates
certification processes,
opening up opportunities for
broader market access and
customer confidence.

Practical
Implications and
Future Trends
The IEC 60085 standard plays a
crucial role in the design and
manufacturing of dry-type power
transformers. Understanding its
requirements is essential for both
manufacturers and users. Future
trends involve ongoing research
into new insulation materials with
improved thermal and electrical
characteristics, leading to even
more efficient and reliable
transformers. Furthermore,
advancements in testing
techniques are constantly being
developed, allowing for more
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precise and comprehensive
evaluation of insulation systems.
The focus remains on enhancing
safety, reliability, and minimizing
environmental impact.

FAQ: IEC 60085 and
Dry-Type
Transformers
Q1: What is the difference
between IEC 60085 and other
insulation standards?

A1: IEC 60085 specifically
addresses the insulation systems
used in dry-type power
transformers. Other standards,
such as IEC 60034, might cover
aspects of transformers more
broadly, including mechanical
construction and performance
characteristics. IEC 60085 focuses
solely on the insulation's
performance and reliability.

Q2: How often should dry-type
transformers be tested
according to IEC 60085?
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A2: The testing frequency depends
on several factors, including the
transformer's operating
conditions, environmental factors,
and its thermal class. While IEC
60085 doesn't mandate specific
testing intervals, regular
inspections and periodic testing
are highly recommended to ensure
continued safe operation.

Q3: Can I use materials not
explicitly mentioned in IEC
60085?

A3: While the standard doesn't list
all possible materials, any material
used must meet the performance
requirements specified within IEC
60085. Thorough testing and
verification are crucial to ensure
the chosen material provides
equivalent or better performance
than those conventionally used.

Q4: What happens if a
transformer fails to meet IEC
60085 requirements?

A4: A transformer that fails to
meet the requirements might be
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deemed unsafe for operation and
may require modifications or even
replacement to ensure compliance.
This could lead to significant costs
and potential delays in projects.

Q5: How does IEC 60085
contribute to environmental
sustainability?

A5: By ensuring longer lifespan
and improved reliability, IEC
60085 indirectly contributes to
environmental sustainability.
Reduced transformer failures
minimize the need for
manufacturing replacements,
saving resources and reducing
waste.

Q6: Are there regional
variations or interpretations of
IEC 60085?

A6: While IEC 60085 is an
international standard, national or
regional standards might
incorporate additional
requirements or specific
interpretations. It's crucial to
check for any relevant local
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regulations in addition to adhering
to the core IEC 60085 principles.

Q7: What are the consequences
of using a lower thermal class
insulation than required?

A7: Using a lower thermal class
insulation than required will lead
to increased risk of insulation
degradation and potential failure
at lower operating temperatures.
This will shorten the lifespan of
the transformer and increase the
risk of equipment failure and
potential safety hazards.

Q8: Where can I find the full
text of IEC 60085?

A8: The full text of IEC
60085-1:2019 and subsequent
parts can be obtained from the
International Electrotechnical
Commission (IEC) website or
through authorized distributors of
IEC standards.
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Decoding the IEC
60085 File: A Deep
Dive into Technical
Specifications
The IEC 60085 file, a cornerstone
of power engineering, often lies
shrouded in obscurity for those
outside the niche field. This
document, a comprehensive guide
to climate ratings for power
systems, is crucial for ensuring the
reliability and protection of
countless applications. This article
aims to elucidate the subtleties of
the IEC 60085 file, making its
information comprehensible to a
broader audience .

The IEC 60085 file, formally titled
"IEC 60085:2021 – Environmental
testing – Part 2-2: Tests – Test Kc:
Guidance on determination of
atmospheric evaluation
specifications for electronic and
power components," defines a
series of tests designed to mimic
actual environmental stresses that
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power systems might encounter
during their service lifespan .
These tests aid manufacturers in
determining the fitness of their
equipment for specific uses ,
guaranteeing they can withstand
extreme temperatures .

The heart of the IEC 60085 file lies
in its organization of atmospheric
factors. It categorizes these
factors based on several critical
variables , including temperature,
humidity, altitude, and various
other atmospheric influences .
Each category is then assigned a
specific designation , allowing
manufacturers to quickly pinpoint
the appropriate testing procedure
for their particular product .

For instance, a manufacturer
designing a power supply intended
for use in a tropical climate would
require to consider the
appropriate sections of the IEC
60085 file concerning moisture
and extreme heat. This would
direct their testing strategy,
ensuring that the component
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meets the necessary functional
requirements under those
demanding conditions . In
contrast, a manufacturer creating
equipment for a arid environment
would concentrate on evaluation
procedures related to high
temperatures and dryness.

The IEC 60085 file is not merely a
compendium of assessment
protocols; it also provides useful
guidance on the interpretation of
assessment outcomes .
Understanding these
understandings is critical for
accurate determination of
equipment longevity. The file
emphasizes the importance of
proper test planning , material
selection, and results
interpretation .

The practical benefits of utilizing
the IEC 60085 file are substantial.
It provides a standardized system
for environmental testing ,
facilitating comparisons between
different products and suppliers.
This uniformity encourages
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greater consistency in test results ,
leading to improved product
quality and enhanced consumer
confidence .

Implementing the guidelines
outlined in the IEC 60085 file
requires a organized approach.
Manufacturers should embed the
pertinent test procedures into
their product design processes .
This involves selecting relevant
environmental simulators,
validating apparatus, and properly
recording testing methods and
results . In addition, thorough
education of employees on the
proper implementation of the IEC
60085 file is critical for ensuring
the correctness and reliability of
the testing methodology.

In closing, the IEC 60085 file
serves as an crucial tool for
everyone participating in the
engineering and production of
electronic equipment . Its
comprehensive recommendations
on environmental testing
contribute substantially to



Iec 60085 File

Iec 60085 File
17

improved product quality ,
heightened consumer protection ,
and general sector reliability . By
grasping its intricacies , engineers
and manufacturers can
successfully design robust
equipment that meet the
requirements of diverse
deployments across the globe.

Frequently Asked Questions
(FAQs):

Q1: What is the difference
between IEC 60085 and other
similar standards?

A1: While other standards might
cover specific aspects of
environmental testing, IEC 60085
provides a comprehensive
framework for selecting
appropriate test conditions based
on the intended application and
environmental conditions the
product will face. It offers a
broader, more systematic
approach to environmental testing.

Q2: Is IEC 60085 mandatory for
all electrical and electronic
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components?

A2: While not always legally
mandated, adherence to IEC
60085 is often a crucial
requirement for product
certification and market
acceptance, especially in regulated
industries. It demonstrates a
commitment to product quality
and reliability.

Q3: How often is the IEC 60085
standard updated?

A3: The IEC 60085 standard
undergoes periodic reviews and
updates to reflect technological
advancements and changing
environmental considerations.
Staying current with the latest
version is essential for compliance.

Q4: Where can I access the
complete IEC 60085 document?

A4: The full text of the IEC 60085
standard can typically be
purchased through the official
website of the International
Electrotechnical Commission (IEC)
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or authorized distributors of IEC
publications.
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