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SWITCHGEAR X ELECTRIC SHOWERS:

learn about temperature rise in connections with
the frequent burns in showers

Inglés https://www.cognitor.com.br/electricshower.pdf ~ Portugués https://www.cognitor.com.br/chuveiroeletrico.pdf

Author: Sergio Feitoza Costa
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7\Color “green" s a signal that failure is
[+ coming (aging by over-temperature)

The failure is always in the connection
because the temperatures (not measured in

Places for thermocouples in test g tests) are higher than material limit

° The expensive resistance materials are not
damaged, but they end up in the trash along with the small, damaged connection.
The shower resistance connection to the wires operates at a
higher temperature than limits for premature aging. Missing a standard test to check.
e |ECTR 60943 : 8K above temperature limits = less 50% in time life
IEC, ABNT and |IEEE standards do not care about the rational use of materials.

1 -THE REASON FOR FREQUENT SHOWERS BURNING IS THAT THE TECHNICAL STANDARD DO NOT SPECIFY A LIMIT
FOR CONNECTIONS (as all standards for electric products should do)

Most electrical panel designers | know, before the training | provide, have the same ack of knowledge | had, some 30
years ago before | discovered IEC TR 60943. | discovered it by chance because at that moment | was chair of IEC
Technical Committee 32 (TC32 Fuses). This TR was produced within TC32. This great IEC document and also IEC 62271 -
307 are the two most useful | know in IEC. There, | learned about loss of life duration due to high temperatures.
Working with connection temperatures just 8 degrees (8K) above the limits specified in the standards means a loss of
useful life of about 50%. If you want to learn how to calculate, go to page 112 to 116 of this free book | wrote for
switchgear and substations developers, in Reference 11 below:

Technical standards for electrical products—both national and international— unfortunately do a big mistake and
omission when do not include statements such as "avoid waste," "improve durability," or "preserve the planet’s
resources." Most standards are developed with a short-term focus, reflecting the perspectives of engineers and
manufacturers.

A significant limitation is that, for more than 20 years, the perspective of end users has been largely missing from the
working groups responsible for defining these standards—a challenge that persists globally. In Brazil, this gap was once
effectively addressed by Eletrobras. Until around 25 years ago, Eletrobras not only led national energy planning but
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also supported research and development through CEPEL, where | worked. During that period, Eletrobras played a key
role in ensuring the long-term quality and sustainability of the electric sector.

However, following the restructuring of the Brazilian electricity sector, Eletrobras discontinued many of its critical
functions. This change led to a significant and evident decline in the technical quality of the electricity sector. Valuable
institutional knowledge was lost, and assets that had taken decades to develop began to decline.

There is something to mention about large-scale technical standards systems: Today, there's a growing
global need for an alternative system to IEC technical standards. | address this issue in detail in my
recent article entitled "BRICS Technical Standards: A Strategy to Reduce Dependence on Non-G7
Countries”. The links in English and Portuguese are in Reference [16]

In this article, | focus on the issue of unnecessary failures in domestic electric showers, highlighting a specific example
of resource waste. Although | could have drawn from several cases in References [1 to 3], a personal experience
brought this topic to the forefront of my mind: just yesterday, the heating element in my shower failed once again.
This recurring problem could be easily avoided by incorporating a simple addition to the testing procedures outlined
in the relevant Brazilian technical standard.

Unfortunately, our broader cultural mindset of "taking advantage of everything" continues to hinder progress—similar
to what we are witnessing with the skyrocketing hotel prices in Belém ahead of COP 30 (2025).

Another parallel example is the recent and problematic revision of environmental licensing rules under Law Project
2.159/2021, which weakens controls over potentially polluting activities.

A typical 7500W-220V household electric shower costs around US$30 (USD) in Brazil. Replacement resistance
elements cost USS7 per unit, or almost % of the price of the shower itself. Since a shower has a time life of
about 10 years, and a heating element has a lifespan of about one year, it's easy to see that the most relevant
market isn't the sale of showers, but rather the sale of replacement heating elements.

To get an idea of the size of the global market, | found a 2010 thesis online by Ms. Denise Druziki (UFPR - Brazil). The
title is "Marketing Plan for the Launch of the Shower .... (I omitted the name of a manufacturing company)." So, thanks
to Denise. Web link: https://www.cognitor.com.br/ThesisDenise2020.pdf

According to the thesis, according to the "ABINEE Shower Group - Brazilian Association of the Electrical and Electronic
Industry," in 2009, annual production was 11.5 million units, and the market is growing 10% per year. Therefore, by
2021, the Brazilian market would be around 35 million units per year. My shower's resistance is damaged at least twice
a year. It improved a bit when | switched from 127 to 220V because the current passing through the damaged
connection is lower. | use a good-quality shower, by Brazilian standards. | noticed that the critical burn point
(connection) is inexplicably not verified in the tests. The fact that burns less in 220V is because the connection is the
same, but the electric current and consequently the connection temperature is lower.

| estimated that the global market for showers is on the order of 350 million units per year. If a heating element burned
out only once a year, the global market for electrical heating elements would be the same 350 million units per year.

In other words, replacing damaged electrical heating elements in showers costs $350 million x 7 = $2.4 billion per year.
This amount could feed a poor population of 2.5 million people for one year.

This is roughly the same value as the US weapons "aid package" in this news link
https://oglobo.globo.com/mundo/noticia/2023/04/misseis-armas-e-municoes-eua-detalham-pacote-de-ajuda-de-r-132-bilhoes-a-ucrania.ghtml

2. HOW CORRECTING THE TECHNICAL STANDARD? WHICH STANDARD TEXT IS VALID TODAY?

| have experience reading and preparing IEC and ABNT technical standards, having co-authored some, including IEC
60282-2, when | managed IEC Technical Committee 32, and IEC 62271-307. In recent years, | have published articles
on deficiencies in the IEC 61439-1 standard regarding temperature rise limits for low-voltage panels. Unlike the shower
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standard, this standard requires that temperature rise values be measured at connections. Read reference [5] and
understand why connections are always the critical aging point for any electrical equipment. The only technical
standard I've seen where this isn't verified is the one for electric showers.

To investigate why the showers resistances are damaged so frequently, and always in the same connection, | searched
for an IEC standard on electric showers. ABNT standards are generally translations that are 3 to 4 years out of date.
Believe, we and many other countries still do like this in the age of the fantastic Al translators. There should be an IEC
or ISO standard on showers, but | couldn't find it searching the web. Then, | remembered that when | worked at CEPEL
—the Electric Energy Research Center (Eletrobras), the company supported the implementation of Inmetro's Brazilian
Labeling Program (PBE), including electric showers.

| searched and found the (“Portaria”) Ordinance 211/2008 on the labelling program online. It contains the
"Regulation for conformity assessment for fixed electrical appliances for instantaneous water heating."
Attached to the regulation is a text, which | understand to be part of what is now standard NBR 12483 (Electric
Shower - Standardization), which refers to standard PB-1545. | couldn't find an updated version of the
Regulation even on the Inmetro’s website. | do not understand why the part about the ABNT technical
standard, which | assume was in effect in 2008, is 50+ pages long, but NBR 12483 (2015) for electric showers
is only 4 pages long. It's incredibly confusing for a product so widely used in almost every home. It seems like
something that was well-regulated in the past has been lost and is now loose.

So, the main questions are:
e What is the full text of the ABNT standard, valid and applicable to electrical testing of electric showers?
e |sthere a typical, publicly available test report that serves as a basis for attesting to the labeling?
e How is the temperature rise test performed, and how are the connections which frequently burns
considered?
e Where did the text of the PB-1545 standard originate? If NBR 12483 is a reprint of PB-1545 and is 4 pages
long, why is the standard in the regulation's annex, apparently PB-1545, well over 50 pages long?

When | examined the Regulation, | saw no mention, in the temperature rise test, of measuring the temperature at
the connection of the internal electrical resistance. If this value exceeds the material limits specified in the standard,
there will be very rapid aging, as many people complain (search for "shower burns" online).

As written in References 1 /2 (link below), the IEC 60943 show that for every 8 degrees above the temperature rise
limit specified in the technical standard, there is a loss of service life of approximately 50%. That's right, 50%. This
means that if you expected to replace the resistance every two years, you would have to replace it every one year.
Since the temperature rise at that point is not verified in the certification tests, it is likely the cause of the burns.

Therefore, | understand that the reason for the premature failure of my electric shower heaters is simply that the
ABNT standard do not require anything to prevent the rapid aging of the shower resistance electrical connection.
All IEC standards for electrical products | know include checking the connections in the temperature rise test. Since
the limits depend solely on the type of material, the IEC 62271-1 table at the end of this article would be applicable.
In the text of the Regulation on the shower temperature rise test, | only saw mentions of measuring the temperature
rises of the water, the casing, and the external terminals. It does not mention the mentioned connection.

If that is the case, just correct standard NBR 12483 as follows:

_— e Add to the temperature rise test the requirement to include the

L UL A B : measurement of the temperature rise at the connection to the
electrical resistance, as in this figure.

e Also include that, to pass the test, the temperature rise at the
connection must remain below the limits specified in the IEC
62271-1 temperature rise limits table.

e The material used in the resistance connections must be listed on
the label orin alocation easily accessible to the testing laboratories

Painis to piaoe Ehernracunies that will perform the test and certify whether or not it passed the
during temperature rise test of . i K .
electric shower test. See the temperature rise table in the last page of this article.
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3 FINAL COMMENTS

| do not know any technical standard or documents from ABNT, IEC, or IEEE standard documents that include the
phrases "avoid waste, improve durability, reduce resource waste." | explain details in Reference [1].

A suggestion to these entities, which frequently make pro-environmental speeches in the media, is to include in their
standards a mandatory statement in any product standard (as has been done in the past for EMC) related to these
phrases. This will yield more results than speeches lacking objectivity and verifiability.

If anyone knows (public use only) documents or texts from ABNT or INMETRO or CONSUMERS PROTECTION
ASSOCIATIONS (“Procon”)or others that help to clarify my doubts above please write to my e-mail
sergiofeitozacosta@gmail.com or comment in my LinkedIn post in the week of August, 11, 2025 in which | include this
article.

The break is always at the connection where the temperature
is much higher than the limit supported by the material
(specified in the technical standards)

Technical standard requires to measure the
temoerature rise in the connection ?

Follow “REFERENCES”
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Follow Table on temperature rise limits
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Tabela 1a - Limites de elevagao de temperatura na Tabela 14 da IEC 62271-1 (2017)

Natureza da pega, do material e do dielétrico

Valor maximo

Temperatura Elevagdo de temperatura na
temperatura ambiente <= 40°C.
°C K
CONTATOS
Cobre nu ou liga de cobre nu
-noar 75 35
- no SF6 115 75
-no Oleo 80 40
Prateado ou niquelado
-noar 115 75
-no SF6 15 75
-no Oleo 90 50
Estanhado
-noar 90 50
-no SF6 90 50
-no Oleo 90 50
CONEXOES APARAFUSADAS
Cobre nu ou liga de cobre nu ou liga de aluminio nu
-noar 100 60
-no SF6 115 75
-no Oleo 100 60
Prateado ou Niquelado
-noar 115 75
- no SF6 115 75
-no Oleo 100 60
Estanhado
-noar 105 65
-no SF6 105 65
-no Oleo 100 60
Terminais para conexao a condutores externos por parafusos
—Nu
- Prateado ou Niquelado 100 60
- Estanhado 115 75
105 65
SUPERFICIES ACESSIVEIS
Superficies de componentes de controle manual a serem tocadas
operagdo normal:
- Metal ndo revestido 55 15
- Metal revestido 55 15
- Ndo metalico 65 25
OUTRAS SUPERFICIES TOCADAS EM OPERACAO NORMAL, SEM FICAR
CONTINUAMENTE NA MAO:
- Metal ndo revestido 65 25
- Metal revestido 70 30
- Ndo metalico 80 40
SUPERFICIES QUE NAO DEVEM SER TOCADAS :
- Metal ndo revestido 80 40
- Metal revestido 80 40
- Ndo metalico 90 50
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