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180+  posts  for the

Read, share & use:  About design, testing & specification of  substations equipment .   

E l e c t r i c   Power 

industry (seeding R&D ideas)

Link for the FREE  book  above  

http://www.cognitor.com.br/180posts.pdfMost posts in English. Few in Portuguese

ISBN 978-65-00-47301-8 .
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By Sergio Feitoza Costa: Read, share and use this free book

Å Here writes SergioFeitozaCosta,67 y.o. , Brazilianand very concerned

about what is happeningin the Amazonregionof Brazil. Greed,omission

anddeforestationwould kill us,all, in this beautifulBluePlanet.

Å I write free posts, articles & books to show key points of designingand

specifying more efficient equipment, using less copper, aluminum,

insulatingmaterialsandother Earthresources.

Å Companies,especiallythe world-wide manufacturers, coulddo better by

reducing commercializingold projects that, nowadays,could be much

more efficient. Theyknow how to do this. Technicalstandardsdisregard

efficiencybut it is easyto improve them . Speechandtextsdo not match

Å Researchers& institutions sellingweb articlesand knowledge,to make

smallprofits, shouldthink aboutsharethem free.

mailto:sergiofeitozacosta@gmail.com
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By Sergio Feitoza Costa: Read, share and use this free book

CǊŜŜ ōƻƻƪ άмулҌ th{¢{ Chw ¢I9 9[9/¢wL/ th²9w Lb5¦{¢w¸έΦ 

Download http://www.cognitor.com.br/180posts.pdf

Theintention is to helpprofessionalswith low accessto technicalknowledge.

TheάResearchCenteron EnvironmentalEfficiencyof ElectricalProductsέis

becomingreal. I need to reach 100K followers on LinkedIn(22K now) to

demonstratethat is seriousand to get fundingfor someR&Dprojects. There

are severalcompaniesalreadyinterestedbut waiting for this demonstration.

Resume,free articlesandmoreat www.cognitor.com.br

It is about design, specification, tests and standards for substations and their

equipment such as transformers, switchgear (HV, MV, LV), busbar systems,CBs,

disconnectorsand fuses. Focusedon IEC62271, IEC61439, IEC60282-2 and IEC60076

products

mailto:sergiofeitozacosta@gmail.com
http://www.cognitor.com.br/


kG/MVA :  Research Centre on Environmental Efficiency of Electric Products

sergiofeitozacosta@gmail.comwww.cognitor.com.br

1
0

0
 L

in
k
e

d
In

 p
o

s
ts

 fo
r 

th
e
 e

le
c
tr

ic
 p

o
w

e
r 

in
d

u
s
tr

y
+

 R
&

D

Å How to design more efficient power equipment

Å Temperature Rise ςDesign concepts and Tests. (IEC61439 + IEC 62271) 

Å Short circuit electrodynamic forces: concepts, IEC 61117, IEC TR 60865. 

Å Internal arc tests - concepts, IEC 62271-200 e 307 (MV), IEC TR 61641 (LV)

Å Breaking tests in circuit breakers & expulsion fuses

Å Specification of Currents and Voltages in New (lower-cost) Substations.

Å Overvoltages    &    Insulation Coordination

Å Magnetic & Electric Fields & their Effects (concepts & mapping)

Å Technical Specifications & Tests for Bids: Circuit Breakers, Disconnectors, Arresters, Transformers.

Å Technical standards for switchgear, switchboards, fuses, ...(IEC 61439, IEC TR 

61641, IEC 62271-200, IEC 62271-307. IEC60282-2, IEC 890 and IEC 62208) & more

By Sergio Feitoza Costa: Read, share and use this free book

mailto:sergiofeitozacosta@gmail.com
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Training in    https://www.cognitor.com.br/trainingENG.pdf

ÅIn the downloadsarea of my site www.cognitor.com.br

there areuniquefree articlesabout the post'sthemes.

ÅJustaccesshere. No registeringisnecessary.

Åhttps://www.cognitor.com.br/Downloads1.html

ÅStart with the free bookά{ǿƛǘŎƘƎŜŀǊΣBusways,Isolators

- Substations&[ƛƴŜǎέ.

More reading 
materials

By Sergio Feitoza Costa: Read, share and use this free book

mailto:sergiofeitozacosta@gmail.com
https://www.cognitor.com.br/trainingENG.pdf
http://www.cognitor.com.br/
https://www.cognitor.com.br/Downloads1.html
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Switchgear   / switchboards   (training IEC 62271 / IEC 61439 / IEC60282-2 & more)

Another Substationsfree book

Available in English, Portuguese and Spanish

mailto:sergiofeitozacosta@gmail.com
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HOW TO DESIGN 

MORE EFFICIENT 
POWER EQUIPMENT

By Sergio Feitoza Costa: Read, share and use this free book

mailto:sergiofeitozacosta@gmail.com
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ÅFocuson temperature rise

design(ratedcurrents)

ÅIf you do a good job here,

short-circuit & internal arc

thingswill beeasyto solve

mailto:sergiofeitozacosta@gmail.com
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CHANGETEMPERATURERISELIMIT OF

SILVERED/ TINNEDBOLTEDCONNECTIONS

FROM75Kto 85K?
Å In the past,the limit on bareconnectionswas50Kandhasbeenincreasedto 60K.

Nothingbadhappened. We'veknownfor decadesthat 75Kdoesn'tcauseproblems

in silvered/ tinned.

Å Is there evidenceagainst?where are they written? If not, it's time to dust off the

old paradigmthat preventproductsfrom havinga lower cost.

I suggestto IECTC32 (in cooperationwith TC17)

to updateIECTR60943(2008)

by Sergio Feitoza Costa ** June2022

mailto:sergiofeitozacosta@gmail.com
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If you cannot pay for expensive   
lab tests use testing simulations

SwitchgearDesign was developed by Sergio Feitoza, 
a high-power testing lab expert.

mailto:sergiofeitozacosta@gmail.com
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DSeeding   R&D   ideas 
for innovative manufacturers

Read the article (linkabove)

mailto:sergiofeitozacosta@gmail.com


kG/MVA :  Research Centre on Environmental Efficiency of Electric Products

sergiofeitozacosta@gmail.comwww.cognitor.com.br

1
0

0
 L

in
k
e

d
In

 p
o

s
ts

 fo
r 

th
e
 e

le
c
tr

ic
 p

o
w

e
r 

in
d

u
s
tr

y
+

 R
&

D

High-Power Testing simulations 
are a low-cost alternative for developments

SwitchgearDesign was developed by Sergio Feitoza, 
a high-power testing lab expert

mailto:sergiofeitozacosta@gmail.com
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TEMPERATURE  RISE

Design concepts & Tests. 
(IEC61439 + IEC 62271) 

By Sergio Feitoza Costa: Read, share and use this free book

mailto:sergiofeitozacosta@gmail.com
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If you want to create a software to

calculate temperature rise in switchgear,

read pages150 to 155 of my book (link

above)with SwitchgearDesignequations.

I wrote them 22yearsago. #sergiofeitozacosta

mailto:sergiofeitozacosta@gmail.com
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Use SwitchgearDesign
testingsimulations
(also for  internal arc & short circuit forces).

mailto:sergiofeitozacosta@gmail.com
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IEC 61439 ςTemperature rise test: 
question to maintenance team or 
"committee of testing laboratories(CTL)".
I did a  test in a 4000 A  busway (could be a switchboard).The   temperature 

of the air in the lab   was  22°C. I measured 101°C  in a copper silvered connection 

and measure . So,  the temperature rise was 101-22= 79K. 

Question is:      By  table 6 of  IEC  61439-1 the equipment was 

APPROVED OR NOT approved ?  Would not pass by IEC 62271-1 table

Lƴ ¢ŀōƭŜ с ŦƻǊ ά.ǳǎōŀǊǎ ŀƴŘ /ƻƴŘǳŎǘƻǊǎέ ƛǘ ƛǎ ǿǊƛǘǘŜƴ ǘƘŀǘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ǇŜǊƳƛǘǘŜŘ is 

limited by(a  ) mechanical strength of conducting material   ( b )  possible effect on adjacent 

equipment  ( c )  permissible temperature limit of the insulating materials in contact with the 

conductor; ( e )  effect of the temperature of the conductor on the apparatus connected to 

it; ( f ) for plug-in contacts, nature and surface treatment of  the contact material

This is not ςobviously - a text usable by neutral  testing laboratories or certificators  because 

the values are not known by the lab. Why not using a clear table with clear values as in the 

IEC 62271-1 ?           TWO BAD CONSEQUENCES  :  (a ) most of the test reports  do not have  a 

ǎǘŀǘŜƳŜƴǘ άǇŀǎǎŜŘ ƻǊ ƴƻǘέ ό ō ύ ¦ƴŦŀƛǊ ŎƻƳǇŜǘƛǘƛƻƴ ōŜǘǿŜŜƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƘƻ ŎƻƴǎƛŘŜǊ 

the value of 75K and manufacturers who - from the bad text - use much higher values like 

105K

mailto:sergiofeitozacosta@gmail.com
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IEC 61439 ςTeste de elevação de temperatura: 

Pergunta ao time IEC de manutenção da norma ou 

o "Comitê de Laboratórios de Testes (CTL)".

Fizteste em barramentoblindado4000A . Temperaturado

ar externono laboratório era 22°C. Coloquei termoparem

conexãode cobreprateadae medi 101°C. Então,a elevação

de temperaturafoi 101-22=79K.

PERGUNTA: Pelatabela 6 da IEC61439-1 o equipamento

foi APROVADOOUNÃOAPROVADO?Pela IEC62271-1 seria

reprovado,pois lá o limite é 75K
Na Tabelaά.ŀǊǊŀƳŜƴǘƻǎe/ƻƴŘǳǘƻǊŜǎέestáescritoque a elevaçãode temperaturapermitida é limitada por

(a) resistênciamecânicado material condutor (b) possívelefeito em equipamentosadjacentes(c) limite de

temperatura permitido dos materiais isolantes em contato com o condutor; (e) efeito da temperatura do

condutor sobreos aparelhosa ele conectados; (f) para contatosplug-in, naturezae tratamento de superfície

do material de contato . Este texto não é ςobviamente- utilizável por laboratóriosde teste neutros ou

certificaçãoporqueos valoresnão sãoconhecidospelo laboratório. Porque não usaruma tabelacomvalores

claros como na IEC62271-1? . DUASCONSEQUÊNCIASRUINSPARAO MERCADO: (a) a maioria dos

relatóriosde teste não diz seo equipamentoάǇŀǎǎƻǳouƴńƻέ(b) Concorrênciadeslealentre fabricantesque

consideramo valor de 75K e fabricantesque são induzidospelo texto ruim a usarvaloresmuito maisaltos

como105K.

mailto:sergiofeitozacosta@gmail.com
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Switchgear / switchboards (trainingIEC62271/ IEC61439)

BARECONNECTIONS: limits of
IEC62271-1 raised from 50 to 60K.
Would it be possible to do the
same for silveredconnections
(75 to 85K) and tinned (65 to 75K).?     

Read the article ςlink above

mailto:sergiofeitozacosta@gmail.com
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Switchgear / switchboards (trainingIEC62271/ IEC61439)

I am doing R&D work to identify
economicalmethodsto silver or
tin plate the endsof copperbars
Where can I find articles ? Are there faster
methodsthan electrolyticprocesses.
Doyouknowmachinesto do this quicklyfor smallthicknesses?

mailto:sergiofeitozacosta@gmail.com
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Painéise dutosblindados(treinamento)

Paraconexõesnuas,os limitesda

IEC62271-1 subiram de 50 para

60K. Seria possível fazer o

mesmo em conexõesprateadas

(75a 85K)e estanhadas(65a 75K).?

Leia o artigo no link acima

mailto:sergiofeitozacosta@gmail.com
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Flashes of the Web training (link above) ςImproved IEC 60890 
method  to calculate  temp. rise of the fluid but 
extended by me to cover also forced ventilation

Using 
SwitchgearDesign

mailto:sergiofeitozacosta@gmail.com
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IEC62271-1: temperaturerisepermitted for a coppersilveredconnection,asbusbarto circuit breakeris75K. It is the criticalpoint in mosttests. Havingonly10Kabove

the limit meansyou havea lossof life of 1/3 . THEQUESTIONIS: what is the temperature rise permitted in IEC61439series? Checkwhat is written in your test

report. The ELECTRICPOWERINDUSTRYneed an ENVIRONMENTALEFFICIENCYCERTIFICATEFORPOWERPRODUCTS. Only , HITACHI,EATON,SIEMENS,ABB,

SCHNEIDER,GEhaveforce to proposethis to ISO/ IEC. It is to attest that the product wasdesignedwith the minimumnecessaryuseof copper,aluminum,insulating

supports, materials etc. This is a fantastic not-explored market . Read the chapterά/ƛǘȅof EnvironmentalEducationand 9ƴŜǊƎȅέof the FREE book in this

link https://lnkd .in/dDVDPTT

mailto:sergiofeitozacosta@gmail.com
https://lnkd.in/dDVDPTT
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Vertical axis =     Temperature rise
Horizontal: conductors  1 to 7 side by side

mailto:sergiofeitozacosta@gmail.com
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calculatedwith SwitchgearDesign
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Ventilation openings X increase the busbar cross-section:
Temperaturerise- IEC62271& IEC61439

If you blockthe ventilationareaof the domestic
cable TV modem it will burn out much faster.
Ventilationopeningsavoidthis. If you acceptthis
in your home,why do you think it is not reliable
to put forcedventilationin panels?

Buildproductswith lower $$/ MVAandKG/ MVAandusethis asmarketingto reachcompaniesthat giveimportanceto the environmentalimage.

IEC62271/ IEC61439training (*) :Forcedventilation is good.
Canreduceweightof equipmentin 1/3

mailto:sergiofeitozacosta@gmail.com
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calculatedwith SwitchgearDesign
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Supposea maximum permitted temperature
rise in the IECstandardis 46K, with 800 A.
Air outsideis 40ÁC. Thismeansa maximum
permitted temperature of the connection

material 46K+ 40ÁC=86ÁC

Derating: To use in an air temperature 60ÁC recalculate the

current which will producethe same 86ÁC= 26K+60ÁC. Hereis 570A.

IEC62271/ IEC61439training (*) :Do you know what

Amperesderating is ?

Calculatewith SwitchgearDesign
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DSwitchgear   / switchboards     

(hotspot = circuit breaker terminals)
N Temperature 

rise  **  (  K  )

0 75

2 71

7 ???

**  calculated 
with 
SwitchgearDesign

N
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Switchgear / switchboards  (training)
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Switchgear / switchboards (training)

3
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Switchgear / switchboards (training)
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Switchgear / switchboards (training)
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Switchgear / switchboards (training)

Still using that old tables to
designbusbars?

µҠ
Amperes for 75K 
in C.B. connection

R = 0 1950 A

R =10 1850 A

R= 23 1650 A
calculated with SwitchgearDesign

Handbooktables: 1810A.
DT = 30K in the bar for any  R
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Painéise dutosblindados(treinamento)

Ainda usa velhas tabelas para
calculara corrente dasbarras?

µҠ
Amperes p/ 75K 

no disjuntor

R = 0 1950 A

R =10 1850 A

R= 23 1650 A
calculated with SwitchgearDesign

Handbook: 1810A.
DT = 30K  na barra  para qualquer  R
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Switchgear / Switchboards  (training)     Learn how to save Earth resources

Same weight of copper but  
rated   current  33%   higher

14
Easy to do 

and to 
calculate

with SwitchgearDesign
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Painéis Elétricos         (treinamento)

Mesmo peso de cobre porém 
corrente nominal  30%  maior

14

Fácil de fazer 
e  calcular

com o  SwitchgearDesign

mailto:sergiofeitozacosta@gmail.com


kG/MVA :  Research Centre on Environmental Efficiency of Electric Products

sergiofeitozacosta@gmail.comwww.cognitor.com.br

1
0

0
 L

in
k
e

d
In

 p
o

s
ts

 fo
r 

th
e
 e

le
c
tr

ic
 p

o
w

e
r 

in
d

u
s
tr

y
+

 R
&

D

IEC 61439-1: Answer to  a   NIAZ  QUESTION 
about TABLE 6 - (Limits of temperature rise)

Read my answerin the new
2 pagesarticle (link above)

Question: ά¢ŀōƭŜ6 (note g), states a
maximum temperature rise limit
of 105Kfor busbarsΧ..
Why ?
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Painéis elétricos de média e baixa tensões (curso CWB)

Temperaturas acima dos limites 

especificados nas normas técnicas são 

o principal fator de envelhecimento das 

conexões e componentes dentro de um 

painel elétrico. 

Quais são os dois fatores mais 

econômicos  em que  um projetista  

que está reformando um painel antigo 

pode atuar para reduzir a elevação de 

temperatura dentro do painel  ?

a) A resistênciado disjuntor

(mudar de extraívelpara

fixo)

b) O perímetro das barras

(área exposta a

ventilação ). P.ex. usar

por fase 2x100x5 ao

invésde 1x100x10mm

c) Otamanhodasaberturas

de ventilação(aumentar)

d) A seção transversaldos

barramentos(aumentar)

Pergunta: Temperaturas maiores 

que limites das normas reduzem 

muito a vida útil  das conexões e 

componentes. 

Quais 2 fatores + fáceis na 

reforma de um painel antigo, 

para reduzir as temperaturas ?
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Switchgear / switchboards (training)
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Improve the design of your

switchgear/ controlgear(MV,LV)

Reduce the final cost with small
changes in busbars geometry,
intelligent use of ventilation
If you want to learn to do it alone I can train you in knowing the
relevant engineering concepts and to use SwitchgearDesign

If you want that a 3 rd part do it for you,  I can do it in few days
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MV Circuit breakers: Resistance 
as seen from the terminals 

I need to  fill this table for simulations of Temperature Rise Tests. The resistance  
rarely appear in the catalogues .   Please send values to e-mail below

Manufacturer of circuit breaker / 
Rated voltage / Rated current

Resistance as seen from the terminals of the circuit 
ōǊŜŀƪŜǊ όŀǎ ǎŜŜƴ ŦǊƻƳ  ŜȄǘŜǊƴŀƭ ōŀǊǎύ      ҡʍ

Installation    Fixed Extractable (Plug In)
Schneider Evolis   17,5 KV * 185/145 mm ор ҡʍ су ҡʍ

Schneider Evolis   17,5 KV * 240 mm му ҡʍ ол ҡʍ
AREVA VAA (vacuum)   36 kV пн ҡʍ фл ҡʍ

AREVA HVX (vacuum)   17-30-20E мф ҡʍ нр ҡʍ
TAVIDA 17,5 kV му ҡʍ

ABB VD4 40kA and 50 kA ???????????????? ????????????????
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Melhore o Projeto de seu

Painelou duto (médiaou baixatensão)

Reduza o custo final com pequenas
alterações no uso inteligente da ventilação,
geometria de barramentos e mais .

Se você quiser aprender a fazer sozinho posso treiná- lo para conhecer
conceitos de engenharia e usar o SwitchgearDesign

Se você quiser que eu faça os melhoramentos por você, faço rápido.
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